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Plant Biology 2009 Daily Schedule SATURDAY, JULY 18

Start Time

End Time

Event/Item

Location

9:00 AM

9:00 PM

Registration Open

Exhibit Hall II & III

8:00 AM

10:00 AM

ASPB Education Committee Meetings

325A

8:00 AM

12:00 PM

Plant Physiology® Editorial Board Meeting

325B

9:00 AM

5:00 PM

Exhibitor and Poster Set-up

Exhibit Hall II & III

11:00 AM

12:00 PM

Undergraduate Networking Poster Session — Students move your posters to
Exhibit hall afterwards

Maui 316B

11:00 AM

1:00 PM

ASPB Program Committee Meeting

325A

12:30 PM

5:00 PM

PSA Bold Talks

12:30 - P04002: Craig Aumack - Impacts of filamentous algal epiphytes/endophytes on
macroalgal productivity in the Western Antarctic Peninsula

12:45 - P02010: Stephanie Brunelle - Post-transcriptional regulation of the DNA
Replication Fork Proteins in the Florida Red Tide dinoflagellate, Karenia brevis

1:00 - P05018: Amy Lynn Carlile - Molecular systematics of North Pacific Ceramiaceae
species, with a focus on the tribe Ceramieae

1:15 - P02009: Jillian Lynch - Metacaspase activity in aging Karenia brevis cultures:
preliminary insight into cellular mechanisms regulating bloom termination.

1:30 - P05021: Kimberly Peyton - Exotic threats to biodiversity: A new species of Udotea
forms meadows in the deep-water of Hawail with an invasive alga bordering its edges
1:45 - P04015: Rosemary Romero - Recruitment strategies of the early colonizing
macroalgae Ulva (Linnaeus) and Porphyra perforata in central California

2:00 - P04012: Heather Spalding - Discovering deepwater algal meadows in Hawaii:
Home is where the Halimeda is

2:15 - P03001: Cheryl Squair - Feast or famine? Evaluating the significance of nutrient
enrichment to crustose coralline algae on Ofu, American Samoa.

2:30-3:00 Coffee Break In Ala Halawai Hallway

3:00 - P04020: Daniel O'Doherty - Genetic assessment of the pantropical alga
Acanthophora spicifera (Rhodophyta) as revealed by DNA sequencing and microsatellite
genotyping, with a focus on Hawaiian populations

3:15 - P06001: Yen-Chun Liu - Mechanism for Differential Desiccation Tolerance in
Porphyra Species

3:30 - P05019: Bridgette Clarkston - A comparison of two DNA barcode markers for
species discrimination in marine red algae

3:45 - P05017: Katy Hind - Identification of the genus Corallina (Corallinales,
Rhodophyta) in Canada

4:00 - P06005: Erin Cox - Taking tropical stress in stride? An investigation of the impact
of low tides on the brown alga Padina sanctae-crucis distribution and physiology.

4:15 - P03002: Thomas Sauvage - Assessing impacts of the non-indigenous red alga
Gracilaria salicornia on Waikiki's reef health: Algal distribution changes over a 40 year
period.

4:30 - P04007: Selena McMillan - Grazing effects of the turban snail, Chlorostoma
brunnea, on the productivity of the giant kelp, Macrocystis pyrifera, in central California.
4:45 - P04004: Megan Wehrenberg - Alternative life history of Gracilariopsis sp.
(Rhodophyta) within the dynamic substrate regime of a central Californian estuary

Kaua'l 311

1:00 PM

2:00 PM

Opening Address and ASPB Awards Ceremony

Kalakaua Ballroom
B&C

2:00 PM

2:40 PM

Symposium I: Charles Albert Shull Award Winner — Abstract SO11 - Sheng Luan,
University of California Berkeley = The CBL-CIPK calcium signaling network in plants

Kalakaua Ballroom
B&C

3:00 PM

6:50 PM

Symposium II: ILLUMINATING PLANT PHOTOMORPHOGENESIS

Organizer: Richard Vierstra, Univ. Wisconsin

3:00 - S021: Winslow Briggs — Carnegie Institute of Washington - 7he LOV domains of
the phototropins: In loyal service to photoreceptors in bacteria, fungi, algae, and higher
plants

3:40 - S022: Mannie Liscum, University of Missouri -

Musings and cogitations on phototropic signaling

4:20 — 4:50 Coffee Break Outside Ballroom

4:50 - S023: Richard D. Vierstra, University of Wisconsin - Aftomic perspectives on
phytochrome photochemistry

5:30 - S024: Peter H. Quail, USDA-Plant Gene Expression Center, UC Berkeley -
Phytochrome signaling networks

6:10 - S025: Xing-Wang Deng, Yale University -

Light Control of Plant Development: a role of proteolysis

Kalakaua Ballroom
B&C




Plant Biology 2009 Daily Schedule SATURDAY, JULY 18 (continued)

6:30 PM 8:00 PM PSA Talks - Kaua'l 311
Algal Phylogenetics & Taxonomy-I

6:30 - P05016: Lesleigh Kraft - A study of Australian Ulva challenges notions of
cosmopolitanism and the utility of anatomical species designations

6:45 - P05023: Charles O'Kelly - Molecular assessment of the species of Ulva
(Ulvophyceae, Chlorophyta) in the Hawaiian Islands

7:00 - P05015: Gerald Kraft - 7he marine macroalgae of Lord Howe Island: 32 years on
7:15 - P05013: Judith Broom - Progress in documenting the common coralline algae of
New Zealand

7:30 - P05006: Haj Allali - A biodiversity survey of subaerial algae from an African
tropical Rainforest

7:45 - P05002: Daryl Lam - Epiphytic Biodiversity of the Raleighvallen Rainforest
(Suriname, South America) Inferred from Environmental Sequencing

6:30 PM 7:45 PM PSA Talks - Lana’l 314
Applied Phycology-1
6:30 - P01007: Maria Ghirardi - Hydrogen Fuel Production by Microalgae: Issues and

Future Directions
6:45 - P01003: Matthew Timmins - High-efficiency hydrogen production from green
microalgae

7:00 - P01006: Takashi Yamamoto - Elevation of the hydrogenase activity to produce
hydrogen by Synechocystis sp. strain PCC6803

7:15 - P02008: Yunyun Zhuang - Regulatory network of cell cycle in marine
phytoplankton

7:30 - P01005: Makoto Wakayama - Elevation of the production rate of the intracellular
D-glucose in Synechococcus sp. strain PCC6301

6:30 PM 8:00 PM PSA Talks - Moloka'T 315
Algal Ecology & Population Biology-I

6:30 - P04013: Peter Thompson - The phytoplankton ecology of Western Australia.
6:45 - P04018: Dennis Hanisak - Water quality in the Indian River Lagoon, Florida:
Relationship to the macroalgal community

7:00 - P04009: Jennifer Ress - Bryophytic algal communites from Nu'uanu Palj, Oahu,
(Hawar’, U.S.A.)

7:15 - P04017: Hugh Forehead - Effects of reduced physical disturbance and nutrient
enrichment on the ecology of subtidal benthic microalgae in Western Australia

7:30 - P04003: Rex Lowe - Distribution and morphological variability of Cosmioneis
(Bacillariophyceae) in Hawaii

7:45 - P04024: Alan Millar - Threatened seaweeds and how we could protect them?

7:00 PM 8:20 PM Perspectives of Science Leaders - Speaker: Dr. William H. Danforth — Recipient of Kalakaua Ballroom
the 2009 ASPB Leadership in Science Public Service Award B&C

8:30 PM 10:00 PM | Opening Reception/Mixer Exhibit Hall IT & III
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Plant Biology 2009 Daily Schedule

SUNDAY, July 19

Start Time

End Time

Event/Item

Location

7:00 AM

6:00 PM

Registration Open

Exhibit Hall II & III

7:00 AM

8:30 AM

ASPB International Committee Meeting

325A

7:00 AM

8:30 AM

ASPB Education Foundation Board Meeting

325B

7:00 AM

8:30 AM

Small Colleges/PUI Networking Breakfast

Maui 316B

7:00 AM

11:00 PM

Posters Open

Exhibit Hall IT & IIT

8:30 AM

12:20 PM

Symposium III: ASPB-PSA JOINT SYMPOSIUM: GENOMICS APPROACHES FOR
SYSTEMATICS, ENERGY METABOLISM AND ACCLIMATION IN ALGAE
Organizers: Sabeeha Merchant, UCLA

Alison Sherwood, Univ. Hawaii

8:30 - S031: Debashish Bhattacharya, University of Iowa - The evolution of
photosynthesis on the tree of life

9:10 - S032: Sabeeha Merchant, UCLA - Functional analysis of trace nutrient
homeostasis in chlamydomonas using next generation sequencers

9:50 Coffee Break Outside Ballroom

10:20 - S033: Chris Bowler, CNRS, Molecular Plant Biology, Paris - Genomics-enabled
approaches for revealing the molecular secrets of marine diatoms

11:00 - S034: Simon Prochnik - Comparative genomic analysis of Chlamydomonas and
Volvox sheds light on the evolution of developmental complexity

11:40 - S035: Mary Rumpho, University of Maine - Sea slug-algal chloroplast symbiosis:
/s horizontal gene transfer driving the evolution of photosynthesis in an animal?

Kalakaua Ballroom
B&C

9:30 AM

7:00 PM

Exhibits Open

Exhibit Hall IT & IIT

12:30 PM

3:00 PM

Exclusive Poster & Exhibit Session — Boxed lunch provided
1:00 - 2:00 - even number abstracts
2:00 - 3:00 - odd number abstracts

Exhibit Hall IT & III

3:00 PM

6:50 PM

Symposium IV: PLANT NATURAL PRODUCTS - CHEMICAL EVOLUTION IN
TIME AND SPACE

Organizer: Robert Last, Michigan State University

3:00 - S041: Rick Dixon, Noble Foundation - Changing the spatial accumulation of
proanthocyanidins- what else do we need to know?

3:40 - S042: Jonathan Gershenzon, Max Planck Institute for Chemical Ecology -
Glucosinolate hydrolysis products: Why they dare to be different

4:20 Coffee Break Outside Ballroom

4:50 - S043: Rob Last, Michigan State University - Integrated approaches to
understanding tomato glandular trichome metabolism

5:30 - S044: Joe Noel, Salk Institute - Peeling back the layers of time: Reconstructing
the evolutionary history of nature’s biosynthetic toolbox

6:10 - S045: Anne Osbourn, John Innes Centre - Metabolic diversification in plants

Kalakaua Ballroom
B&C

7:00 PM

8:30 PM

ASPB Minority Affairs Committee Meeting

325A

7:00 PM

8:00 PM

USDA Reception

325B

7:00 PM

10:00 PM

Career Workshop I - How To Survive A New Job (ticket required)
Panelists: Judy Callis, Simon Gilroy, Winslow Briggs, C. Robertson McClung, Marta
Laskowski

318 A&B

7:00 PM

10:00 PM

Career Workshop II - Alternate Careers (ticket required)
Panelists: Frederick Perlak, Flo Paoli, Rick Dixon, Susanne Brink, Sharlene Weatherwax,
Huishan Guo, Patrick Morgan

319A&B

7:00 PM

9:00 PM

NSF Awardee Workshop - Collaborating with Chinese Scientists

Maui 316A

7:00 PM

9:30 PM

PSA Endowment Auction

O‘ahu 313A

7:30 PM

9:30 PM

Education Workshop - Talking Science in Public: Evolution, GMO’s and other
challenging issues. (ticket required)

Maui 316B

7:30 PM

9:30 PM

Guidelines for Preparing Digital Art - Beginner - Speaker: Michael Hepp of The
Sheridan Group

Lana’l 314
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Plant Biology 2009 Daily Schedule MONDAY, July 20
Start Time| End Time | Event/Item Location
7:00 AM 8:30 AM ASPB Women in Plant Biology Committee Meeting 325A
7:00 AM 11:00 PM | Posters Open Exhibit Hall IT & IIT
8:00 AM 5:00 PM Registration Open Exhibit Hall IT & III
8:30 AM 12:20 PM | Symposium V: ASPB-CSPP JOINT SYMPOSIUM: CROP FUNCTIONAL Kalakaua Ballroom B
GENOMICS &C

Organizers: Jeffrey Bennetzen, Univ. Georgia

Xioaya Chen, Shanghai Institute of Biological Sciences

8:30 - S051: Qifa Zhang, Huazhong Agricultural University, China - Progress in rice
functional genomics research in China

9:10 - S052: Bin Han, National Center for Gene Research, and Beijing Institute of
Genomics, Chinese Academy of Sciences - High-throughput genotyping of rice
recombinant inbred lines by whole genome re-sequencing

9:50 - 10:20 - Coffee Break Outside Ballroom

10:20 - S053: Xiao-ya Chen, Institute of Plant Physiology and Ecology, Shanghai
Institutes for Biological Science, Chinese Academy of Sciences - Transcriptome and
metabolic analysis of cotton

11:00 - S054: Katherine VandenBosch, University of Minnesota - 7ranscriptomics of
legumes: Medicago truncatula as a case study

11:40 - S055: Jeff Bennetzen, University of Georgia - Comparative genomic approaches
to identify novel gene functions, and their origins, in cereals

8:30 AM 12:30 PM | PSA Talks - Ni‘ihau 312
Algal Phylogenetics & Taxonomy-II

8:30 - P05008: Juan Lopez-Bautista - New insights in the systematics of Trentepohliales
based on rbcl and morphological analyses

8:45 - P05027: Gabrielle Rocap - The chloroplast genome of the marine picoplankter
Pinguiococcus pyrenoidosus

9:00 - P05026: Jeffrey Johansen - Using secondary structure of the 16S rRNA molecule
and associated 165-23S ITS to examine phylogenetic relationships of Aulosira
(Nostocaceae, Cyanobacteria).

9:15 - P04019: Michael Jacobs - Differential rate of divergence in mitochondrial and
chloroplast genome sequences from geographically separate strains of Heterosigma
akashiwo.

9:30 - P05004: Michael Wynne - The recognition of Caulerpa integerrima (Zanardini)
comb. et stat. nov. (Bryopsidales, Chlorophyta) from the Red Sea

9:45 - P04021: Chi Chiu Cheang - The phylogeography of Sargassum fusiforme
(Fucales, Heterokontophyta) in the northwestern Pacific

10:00 - P04008: Kyle Demes - Phenotypic plasticity reconciles incongruous molecular
and morphological taxonomies. Macrocystis is a monospecific genus

10:15 - 11:00 Coffee Break In Ala Halawai Concourse

Algal Phylogenetics & Taxonomy-III

11:00 - P05022: Michael Lynch - Investigating deep phylogenetic relationships within
the Rhodophyta by RNA secondary structure and nuclear gene sequence analysis

11:15 - P05014: Sandra Lindstrom - Contrasting phylogeographic patterns of two high
Intertidal dioecious species of Porphyra (Bangiales, Rhodophyta) in the northeast Pacific
11:30 - P05055: Max Hommersand - Molecular distance is correlated with
biogeographic separation in marine red algae, whereas morphological variation is
condiitioned by environmental change, especially adaptations to different temperature
[sotherms

11:45 - P05010: Craig Schneider - Molecular investigations of foliose
Rhodymeniophycidae (Rhodophyta) from Bermuda, western Atlantic.

12:00 - P05003: Paul Geraldino - Phylogenetic relationships within the genus Hypnea
(Gigartinales, Rhodophyta) based on multigene data

12:15 - P05042: Daniela Gabriel - The red algal genus Titanophora (Schizymeniaceae,
Nemastomatales) in the Gulf of Mexico




Plant Biology 2009 Daily Schedule MONDAY, July 20 (continued)

8:30 AM 10:15 PM PSA Talks Lanal 314
Algal Ecology & Physiology

8:30 - P06008: Raymond Lewis - Reduced salinity increases oogenesis in various kelps
(Order Laminariales)

8:45 - P06004: Regina Radan - Differential toxin response of Pseudo-nitzschia
multiserfes as a function of nitrogen source: batch and continuous cultures

9:00 - P04005: Philip Bucolo - Phototactic responses of swarmers of the Antarctic
epiphyte Elachista antarctica

9:15 - P04011: Kathryn Van Alstyne - The release of dopamine by Ulvaria obscura and
its allelopathic effects on algae and invertebrate larvae

9:30 - P06006: Sarah Kiemle - What do the cell walls of two primitive true taxa of the
charophycean green algae, Chlorokybus atmophyticus and Klebsormidium flaccidum, tell
us about the evolution of the land plant cell wall?

9:45 - P06010: Graham Peers - An ancient light harvesting protein is critical for the
regulation of algal photosynthesis

10:00 - P06002: Yingjun Wang - LCIB: a novel gene family involved in the microalgal
CO2-concentrating mechanism

8:30 AM 12:45 PM PSA Talks Moloka'l 315
Algal Cellular & Molecular Biology

8:30 - P02005: John La Claire - Gene expression profiling growth stages of Prymnesium
parvum (Haptophyta) in culture and in nature

8:45 - P07002: Alejandra Gonzalez - Morphometric and molecular studies identify cryptic
species in the Lessonia nigrescens complex along the chilean coast

9:00 - P02006: Rose Ann Cattolico - Chloroplast genomes, genes and gene expression in
two strains of Heterosigma akashiwo- a bloom forming alga.

9:15 - P07001: Megan Black - Heterosigma akashiwo world-wide population diversity
9:30 - P07003: Michelle Casanova - Can we use vegetative morphology for species
determination in Nitella (Characeae, Charophyceae)?

9:45 - P02002: Nedeljka Rosic - Gene expression analysis and housekeeping genes
selection for real-time RT-PCR in symbiotic dinoflagellates during thermal and light stress
10:00 - P02003: Yusuke Matsuda - Modeling of structure of CO2 responsive promoter in
the marine diatom Phaeodactylum tricornutum.

10:15 - P04006: Su Yeon Kim - Molecular approach for the current distribution pattern of
Pterocladiella capillacea (Gelidiales, Rhodophyta)

10:30 - 11:00 Coffee Break In Ala Halawai Concourse

Applied Phycology-II

11:00 - P01009: Zackary Johnson - Isolation and characterization of marine
phytoplankton as a next generation biofuel

11:15 - P01008: Lisa Pickell - Mid-scale screening of marine phytoplankton for large
scale production of biofuel

11:30 - P02001: Rachel Miller - Oif biosynthesis in chlamydomonas reinhardtii

11:45 - P01004: Eugene Zhang - Characterisation of australian microalgae for biodiese/
production

12:00 - P02007: Todd Lane - Digital transcriptomic analysis of silicate starvation induced
triacylglycerol

12:15 - P06011: Skye Thomas-Hall - Analysis of lipid accumulation in microalgae

12:30 - P04016: Charles Yarish - Multi-Component Evaluation to Minimize the Spread of
Aquatic Invasive

9:30 AM 2:00 PM Exhibits Open Exhibit Hall II & III

12:20 PM 2:30 PM ASPB Women in Plant Biology Sponsored Lunch & Speaker - Speaker: Mary Lou Maui 316B
Guerinot (ticket required)

12:20 PM | 2:00 PM TAIR Workshop I - How to effectively use the tools and resources at TAIR to 318 A&B
enhance your research - Speakers: Phillipe Lamesch, Donghui Li, A.S. Karthikeyan

2:30 PM 4:10 PM Guidelines for Preparing Digital Art - Advanced - Speaker: Michael Hepp of The 319 ARB
Sheridan Group

2:30 PM 4:30 PM PSA Plenary 1 - Algal Biotechnology Ni‘iahu 312
2:30 - P01001: David Chapman - Algal biotechnology: an overview of past present and
prognosis

3:30 - P02020: Arthur Grossman - Opening the floodgates.: Comparative genomic
analyses from a Chlamydomonas-centric perspective

4:00 - P01002: Don Cheney - Seaweed biotechnology: from phycocolloids to
environmental bioremediation and renewable sources of biofuels
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Plant Biology 2009 Daily Schedule MONDAY, July 20 (continued)

2:30 PM 4:10 PM Minisymposium 1: Education Outreach - Evolution & Innovation in Plant Lana’l 314
Biology Outreach for Elementary, Community College, Undergraduate, &
Professional Science Educators - Chair: Jane Ellis

2:30 - M0101: Jeremy Pritchard - Simple but Dangerous ideas; strategies to help in
teaching evolution

2:55 - M0102: Christina Reynaga-Pena - Development and assessment of didactic
packages including DVDs on plant biology experiments for rural schools in Mexico
3:20 - M0103: Kabi Neupane - Advances in biosciences education for community
Colleges: The journey from summer workshop to year-round independent research
project

3:45 - M0104: Erin Dolan - Undergraduate-level inquiry: Benefits and challenges of
engaging in classroom-based research

2:30 PM 4:10 PM Minisymposium 2: Gibberellins & Abscisic Acid - Chair: Tai-ing Sun Kaua'l 311
2:30 - M0201: Kohji Murase & Rodolfo Zentella - Structure-function analysis of GA
receptor and DELLA protein in Arabidopsis

2:55 - M0202: Camille M. Steber - Relieving DELLA repression of stem elongation and
flowering, evidence for a proteolysis independent mechanism for GA signaling

3:20 - M0203: Wan-Chi Lin - ABA Receptors? Not sure. Signaling molecules? Yes.
3:45 - M0204: David H. Huizinga - Isoprenylcysteine methylation and demethylation
regulate abscisic acid signaling in Arabidopsis

2:30 PM 4:10 PM Minisymposium 3: Genome Integrity - Chair: Anne Britt Moloka'l 315
2:30 - M0301: Igor Kovalchuk - Progeny of stressed plants exhibit dramatic changes in
genome stability, methylation pattern, stress tolerance and metabolites profile

2:55 - M0302: Anne B. Britt - The NAC domain transcription factor Suppressor of Gamma
Response 1 (Sogl) governs programmed response to DNA damage

3:20 - M0303: Sascha Biedermann - The DDBIa interacting proteins CSA and DDB2 are
critical factors for UV-B tolerance in Arabidopsis thaliana

3:45 - M0304: Vipula K. Shukla - Precise genome modification in the crop species Zea
mays using zinc-finger nucleases

2:30 PM 4:10 PM Minisymposium 4: Secondary Metabolism - Chair: Kazuki Saito Maui 316A
2:30 - M0401: Kazuki Saito - Transcriptome coexpression analysis and comprehensive
metabolite profiling led to decoding gene-metabolite correlations in Arabidopsis flavonoid
metabolism
2:55 - M0402: Hyun Joo Koo - Evolution and biosynthesis of medicinally important
terpenoids curlone and the turmerones in turmeric and ginger
3:20 - M0403: Charles E. Stewart - Convergent biosynthetic evolution in type III
polyketide synthases
3:45 - M0404: Hong Han - The biosynthesis of triterpenoid glutinol and friedelin in
kalanchoe dalgremontiana
2:30 PM 4:10 PM Minisymposium 5: Reproductive Biology - Chair: Mark Johnson Maui 316C
2:30 - M0501: Yongxian Lu - Cation/proton transporters are key
players in pollen tube guidance
B Me]  2:55 - M0502: Tetsuya Higashiyama - Identification of pollen tube
o attractants derived from the synergid cell

/ 3:20 - M0503: Mily Ron - Mis-regulation of a nat-siRNA pair in sperm
cells results in single fertilizations.
3:45 - M0504: Mark A. Johnson - HAP2(GCS1) is a sperm-expressed
component of a deeply conserved fertilization mechanism
Sponsored by Elsevier - Plant Science

2:30 PM 4:10 PM Minisymposium 6: Chloroplast Signaling & Gene Expression - Chair: Maureen O'ahu 313A
Hanson
2:30 - M0601: Masahiro Sugiura - Novel termination-dependent translation in
chloroplasts

2:55 - M0602: Wade Heller - A comparative genomics approach identifies RARE1: a
pentatricopeptide repeat protein mediating chloroplast accD transcript editing

3:20 - M0603: Takehito Inaba - Coordination of plastid protein import and nuclear gene
expression by plastid-to-nucleus retrograde signaling pathway

3:45 - M0604: Barry Pogson - Chloroplast-nuclear signaling: A tale of phosphatases, gene
silencing and histone modifications

4:10 PM 4:45 PM Coffee Break Ala Halawai
Concourse
4:45 PM 6:45 PM PSA Plenary 2 - Algal Species Concept in Molecular Ecology Ni‘ihau 312

4:45 - P07006: Wayne Litaker - Defining algal species in the 21st century: Morphology
vs. genetics?

5:45 - P07005: Dale Casamatta - Towards a method of untangling cyanobacterial
systematics in the age of genomics.

6:15 - P07004: Robert Sheath - What is a red algal species?




Plant Biology 2009 Daily Schedule MONDAY, July 20 (continued)

4:45 PM 6:25 PM Minisymposium 7: Minority Affairs - Ka Hunaola La au (Plant Cell Biology) - Lana’l 314
Chair: John Harada

4:45 - M0701: Kawika Winters - Seeing the waonahele from amongst the trees: A
culturally-based, whole-system view of plant biology

5:10 - M0702: Beronda Montgomery-Kaguri - Right place, right time: Spatiotemporal
phytochrome regulation of plant growth and development

5:35 - M0703: Elison Blancaflor - Filling the gap between cytoskeletal remodeling and
membrane trafficking in the regulation of tip growth in plants

6:00 - M0704: Magdalena Bezanilla - Controlling actin dynamics is required for tip
growth

4:45 PM 6:25 PM Minisymposium 8: Hormone Biology - Chair: Yuji Kamiya KauaT 311
4:45 - M0801: Yuji Kamiya - Indole-3-acetaldoxime dependent auxin biosynthesis in
Arabidopsis

5:10 - M0802: John G. Tallman -Like heat, L-NG-monomethy! arginine (L-NMMA), an
Inhibitor of arginine-dependent nitric oxide (NO) production, blocks auxin signaling for
gene expression and interferes with hormone-dependent cell expansion and division in
cultured Nicotiana glauca guard cell protoplasts (GCP).

5:35 - M0803: Abidur Rahman - Transcytosis of PIN2 in arabidopsis is regulated by
protein phosphatase 2A and PID kinase

6:00 - M0804: Noriyuki Nishimura - Identification of new ABI1-mediated ABA signaling
components in arabidopsis.

4:45 PM 6:25 PM Minisymposium 9: Cell Cycle Regulation - Chair: Dirk Inze Moloka"I 315
4:45 - M0901: Christine Foyer - Redox homeostasis and regulation in the cell cycle
5:10 - M0902: Dirk Inzé - The molecular basis of organ growth

5:35 - M0903: Hyun-Sook Pai - Dual Functions of Nicotiana benthamiana Rael in
Interphase and mitosis

6:00 - M0904: Yuh-Ru Julie Lee - The WD40 repeat protein NEDD1 plays a role in
microtubule organization during mitotic cell division in Arabidopsis thaliana

4:45 PM 6:25 PM Minisymposium 10: Emerging Model Systems - Chair: Janet Slovin Maui 316A
4:45 - M1001: Todd Michael - Duckweeds as model aquatic plants

5:10 - M1002: Janet Slovin - Djploid strawberry (Fragaria vesca) a reference species for
the Rosaceae family

5:35 - M1003: John Vogel - Brachypodium distachyon: a new model for the grasses
6:00 - M1004: Todd Mockler - Brachypodium distachyon transcriptomics

4:45 PM 6:25 PM Minisymposium 11: Abiotic Stress - Chair: Joerg Kudla Maui 316C
4:45 - M1101: Joerg Kudla - Regulation and function of calcium sensor proteins and their
Interacting kinases in abiotic stress responses

5:10 - M1102: June M. Kwak - Two MAP kinases preferentially expressed in guard cells
positively regulate ROS-mediated ABA signaling

5:35 - M1103: Hargurdeep S. Saini - £nhancement of salinity tolerance by engineering a
chloride-volatilizing enzyme into plants

6:00 - M1104: Shutian Li - Nuclear activity of ROXY1, a glutaredoxin interacting with

TGA factors, promotes petal development in Arabidopsis

4:45 PM 6:25 PM Minisymposium 12: Light Signalling - Chair: Robert Larkin O’ahu 313A
4:45 - M1201: Robert M. Larkin - Integration of light and plastid signals

5:10 - M1202: Md. Sayeedul Islam - Photoreceptor systems for light-dependent
Intracellular positioning of mitochondria in Arabidopsis thaliana

5:35 - M1203: Meng Chen - HEMERA, an essential regulator linking phytochrome nuclear
bodies and light signaling in Arabidopsis

6:00 - M1204: Hongtao Liu - Blue light-specific regulation of CIB1 protein expression in
Arabidopsis

6:30 PM 8:30 PM ASPB Minority Affairs Dinner and Sponsored Speaker: Speaker: Cliff Poodry, Maui 316B
Director, Division of Minority Opportunities and Research, National Institute of General
Medical Sciences, NIH (ticket required)

7:00 PM 8:30 PM TAIR Workshop II - TAIR, PMN, and SGn workshop: Focus on comparative 318A&B
genomics and new tools.
Speakers: Philip Lamesch, A.S. Karthikeyan, Lukas Muellar, Pankal Jaiswal

7:00 PM 8:30 PM Grantsmanship Workshop: Representatives from Federal agencies will provide 319 A&B
overviews of funding opportunities

7:00 PM 8:30 PM ASPB Fellows Reception 325A

8:30 PM 11:00 PM Exclusive Poster & Exhibit Session Exhibit Hall II & III

9:00 - 10:00 PM - odd numbered abstracts
10:00 - 11:00 PM - even numbered abstracts
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TUESDAY, July 21

Start Time End Time | Event/Item Location
7:00 AM 8:30 AM ASPB Public Affairs Committee Meeting 325A
7:00 AM 8:30 AM ASPB Membership Committee Meeting 325B
7:00 AM 11:00 PM | Posters Open Exhibit Hall IT & III
8:00 AM 5:00 PM Registration Open Exhibit Hall IT & IIT
8:00 AM 12:00 PM | Symposium VI: DARWIN'’S LEGACY: EVOLUTION AND PLANT BIOLOGY Kalakaua Ballroom
Organizer: Barbara Schaal, Washington University, St. Louis B&C
8:00 - S061: Michael Purugannan, NYU - Adaptive radiation and regulatory gene
evolution in the Hawaiian Silversword alliance (Asteraceae)
8:40 - S062: Kenneth Olsen, Washington University - Clover cyanogenesis: evolution
and ecology of an adaptive polymorphism
9:20 - 10:00 - Coffee Break Outside Ballroom
10:00 - S063: Brandon Gaut, UC, Irvine - A mechanism of selection against transposable
elements in Arabidopsis thaliana
10:40 - S064: Tzen-Yuh Chiang, Taiwan - Ecological genomics of Miscanthus (Poaceae),
a biofuel plant
11:20 - S065: Leonie Moyle, Indiana University - Insights into the origin of species from
Solanum and other plant groups
9:30 AM 1:30 PM Exhibits Open Exhibit Hall I & III
12:00 PM | 1:30 PM ASPB Executive Committee Meeting/Luncheon 325A
12:00 PM | 1:30 PM PSA Journal of Phycology Editorial Board Luncheon 325B
12:00 PM | 1:30 PM Exclusive Poster Session & Exhibit Session - Open All Posters Exhibit Hall IT & III
1:30 PM 7:30 PM Exhibitor Breakdown Exhibit Hall IT & III
1:30 PM 4:40 PM Symposium VII: THE PLANT CELL 20TH ANNIVERSARY Kalalaua Ballroom B
Organizer: Cathie Martin, John Innes Centre &C
1:30 - Cathie Martin - Introduction
1:40 - S071: Kazuo Shinozaki - Transcriptional regulatory network in drought stress
response and tolerance ( Plant Cell 10: 1391-1406)
2:10 - S072: Karin Schumacher - pH in the endomembrane system. Moving on (Plant
Cell 18: 715-730)
2:40 - S073: John Ryals - Systemic acquired resistance (Plant Cell 3: 1085-1094)
3:10 - 3:40 - Coffee Break Outside Ballroom
3:40 - S074: Rick Amasino - Vernalization: remembering winter with an environmentally
induced epigenetic switch (Plant Cell 11: 949-956)
4:10 - S075: Rich Jorgensen - Introduction of a chimeric chalcone synthase gene into
petunia results in reversible co-suppression of homologous genes in trans. (Plant Cell 2:
279-289)
2:00 PM 4:00 PM PSA Plenary 3 - Coral Reef Ecology Ni‘ihau 312
2:00 - P03006: Laurence McCook - Coral reef resilience, degradation and climate
change; the role of algal ecology
3:00 - P03005: Mark Hay - Killer seaweeds: variance in allelopathic impacts across coral
species, seaweed species, and between the Caribbean and tropical Pacific
3:30 - P03007: Guillermo Diaz-Pulido - Climate change effects on coral reef algae: the
missing piece in the future of coral reefs
4:40 PM 6:10 PM | PSA Talks Ni‘ihau 312

Algal Phylogenetics & Taxonomy-IV

4:40 - P05011: Ed Theriot - A preliminary multigene phylogeny of the diatoms

4:55 - P05025: Elizabeth Ruck - Comparing chloroplast, nuclear, and mitochondrial
phylogenies in the Surirellales (Bacillariophyta)

5:10 - P05024: Matt Ashworth - Holes and poles: a molecular approach to the phylogeny
of the ocellate and pseudocellate diatoms

5:25 - P05028: Teofil Nakov - Preliminary molecular phylogeny of the Cymbellales
(Bacillaryophyceae)

5:40 - P05012: Cheong Xin Chan - Rampant gene transfer in dinoflagellates and its
implications to the tree of life

5:55 - P05007: Sung Mi Cho - Phylogenetic relationships of Heterokontophyta based on
Six genes data




Plant Biology 2009 Daily Schedule TUESDAY, July 21 (continued)

4:40 PM 5:55PM | PSA Talks Maui 316B
Algal Ecology & Population Biology II

4:40 - P04010: Michael Stekoll - Competition between and co-existence of algal crusts
and subtidal kelps

4:55 - P04014: Charles Amsler - Filamentous algal endophytes in macrophytic Antarctic
algae: prevalence in hosts and palatability to mesoherbivores

5:10 - P04022: Bruce Parker - Shrinkage and disappearance of Mountain Lake, Virginia,
USA

5:25 - P05001: Poonam Sharma - Studies on the taxonomy and biodiversity of microalgae
occurring in fresh water habitats of Shivalik Himalayas of Jammu and Kashmir, India:
Applications in aquaculture, pollution and bioremediation.

5:40 - P04001: Nathan Smucker - Acid mine drainage and remediation impacts on lotic
biofilm structure and extracellular enzyme activities during succession

4:40 PM 6:20 PM | Minisymposium 13: Brassinosteroids - Chair: Steven Clouse Lana’l 314
4:40 - M1301: Yanhai Yin -Network and mechanism of brassinosteroid regulated gene
expression and responses in arabidopsis thaliana

5:05 - M1302: Tae-Wuk Kim - Brassinosteroid signal transduction from cell surface
receptor kinases to nuclear transcription factors

5:30 - M1303: Xuelu Wang - The primary signaling outputs of brassinosteroids are
regulated by abscisic acid signaling

5:55 - M1304: Steven D. Clouse - Receptor kinases involved in brassinosteroid signal
transduction phosphorylate protein translation initiation factors

4:40 PM 6:20 PM | Minisymposium 14: Cytoskeletal Dynamics — Co-chairs: Valerian Dolja & Magdalena | Kaua'l 311
Bezanilla

4:40 - M1401: William R. Eisinger - Reduction in guard cell microtubule stability correlates
with stomatal closure in Arabidopsis

5:05 - M1402: Chris Staiger - Stochastic dynamics of actin filaments in the cortical array
of Arabidopsis epidermal cells

5:30 - M1403: Luis Vidali - Class II formins and myosin XIs are required for tip growth
5:55 - M1404: Valerian V. Dolja - Myosin functions in organelle trafficking, F-actin
organization, and plant development

4:40 PM 6:20 PM | Minisymposium 15: Plant Pathogen Interactions - Chair: Elizabeth Fontes MolokaT 315
4:40 - M1501: Elizabeth P.B. Fontes - NIK-mediated antiviral signaling, a novel layer of
innate plant defenses suppressed by the geminivirus nuclear shuttle protein

5:05 - M1502: Birgit Schulze - The BAKI-FLS2 receptor complex: Dynamics of
heteromerization and phosphorylation in response to flagellin perception

5:30 - M1503: Ping He - Bacterial Effectors Target A Common Signaling Partner To
Impede Host Immunity and Development

5:55 - M1504: Anneke Prins - The role of protease inhibitors in the hypersensitive
response

4:40 PM 6:20 PM | Minisymposium 16: Tropisms - Chair: Gabriele Monshausen Maui 316A
4:40 - M1601: Miyo T. Morita - SHOOT GRAVITROPISM 9, a novel RING finger protein, is
involved in statolith dynamics by modulating interaction between F-actin and amyloplasts.
5:05 - M1602: Takeshi Yoshihara - LAZY1 belongs to a novel class of genes involved in
gravitropic signal transduction in monocot and dicot plants

5:30 - M1603: Gabriele B. Monshausen - Basipetal migration of Ca2+ and pH waves
during the graviresponse of Arabidopsis roots

5:55 - M1604: Yutaka Miyazawa - Identification of genes responsible for root
hydrotropism in Arabidopsis roots

4:40 PM 6:20 PM | Minisymposium 17: Mineral Nutrition - Chair: Li Li Maui 316C
4:40 - M1701: Li Li - A broccoli COQ5 methyltransferase involved in ubiguinone
biosynthesis mediates selenium volatilization

5:05 - M1702: Jason D. Gillman - Identification of the molecular basis of the seed low
Pphytic acid phenotype in soybean line CX1834

5:30 - M1703: Yi-Fang Tsay - Mutation of the Arabidopsis NRT1.5 nitrate transporter
causes defective root-to-shoot nitrate transport.

5:55 - M1704: Narayanan N. Narayanan - Functional Characterization of a Novel Iron
Transporter, FEA1, from Chlamydomonas reinhardltii and its Application for Iron-Specific
Metal Uptake in Plants

4:40 PM 6:20 PM | Minisymposium 18: Photosynthesis - Chair: Thomas Brutnell 313A
4:40 - M1801: Sungsoon Park - REP27, a thylakoid membrane protein functioning in the
D1/32 kD reaction center protein turnover and PSII repair from photodamage

5:05 - M1802: Shizue Matsubara - Acclimation and adaptation of leaf carotenoid
composition and biosynthesis in tropical plant species

5:30 - M1803: Tammy L. Sage - The functional anatomy of rice leaves: implications for
refixation of photorespiratory CO2 and efforts to engineer C4 photosynthesis into rice.
5:55 - M1804: Thomas P. Brutnell - A systems approach to understanding C4
photosynthetic differentiation in maize

6:30 PM 8:30 PM | PSA Banquet (ticket required) Waikiki Aquarium
Busses will pick up from the convention center at 6:00 pm and at 6:15 pm and return to
the center at 9:15 pm and 9:30 pm.

7:30 PM 10:00 PM | Final Party Hilton Lagoon
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WEDNESDAY, July

22

Start Time

End Time

Event/Item

Location

7:00 AM

2:00 PM

Poster Open — remove posters by 2 PM, posters left will be discarded

Exhibit Hall IT & III

8:00 AM

12:00 PM

Registration Open

HaExhibit Hall II &
III

8:30 AM

12:30 PM

Symposium VIII: JOINT ASPB-PSA-NSF RCN PORPHYRA - PORPHYRA: A
CROP OF THE SEA

Organizer: Susan Brawley, University of Maine

8:30 - S081: Susan Brawley, University of Maine, Orono - The crop and the organism
9:00 - S082: Juliet Brodie, Natural History Museum, London - Porphyra.: modern
systematics interprets an ancient lineage

9:40 - S083: Mariana Cabral de Oliveira, University of Sao Paulo, Sdo Paulo -
Mobil'omics in Rhodophyta: what can we learn from Porphyra genome

10:15 — 10:40 Coffee Break Outside Ballroom

10:40 - S084: Koji Mikami, University of Hokkaido, Hakodate - Development and use of
transfent gene expression systems in Porphyra yezoensis

11:15 - S085: Arthur Grossman, The Carnegie Institution of Washington, Stanford -
Using molecular and genomic tools to probe acclimation and developmental processes
in algae

11:50 - S086: John Stiller, East Carolina University, Greenville - Porphyra genomics:
Unraveling mysterfes of ancient developmental evolution

Kalakaua Ballroom
B&C

8:30 AM

10:10 AM

Minisymposium 19: Jasmonates - Chair: Juergen Engelberth

8:30 - M1901: Juergen Engelberth - Activity profiling of green leafy volatiles

8:55 - M1902: Tayana V. Savchenko - Role of fatty acid-based signaling in coordinating
plant stress responses

9:20 - M1903: Abraham J.K. Koo - Wound-induced systemic synthesis of bioactive
Jjasmonates in arabidopsis

9:45 - M1904: John C. Withers - Structure-function analysis of coronatine-mediated
formation of the COI1:JAZ receptor complexes and their contribution to the
pathogenicity of pseudomonas syringae

Lana’l 314

8:30 AM

10:10 AM

Minisymposium 20: Crop Improvement - Chair: David Christopher

8:30 - M2001: Mark E. Westgate - Elemental processes controlling soybean seed
composition

8:55 - M2002: Kelly M. Gillespie - Elevated carbon dioxide and ozone concentrations
alter soybean antfoxidant metabolism

9:20 - M2003: Abul K. Mandal - Development of a new variety of rice for effective
prevention of people and their environment from arsenic contamination

9:45 - M2004: Kristie O. Matsumoto - An extended AE-rich N-terminal trunk in secreted
pineapple cystatin enhances inhibition of bromelain and is post-transiationally removed
during fruit ripening

Kaua'l 311

8:30 AM

10:10 AM

Minisymposium 21: Non-coding Regulatory RNAs - Chair: Lila Vodkin

8:30 - M2101: Liang Song - Characterization of pri-miRNA structures important for
efficient miRNA processing in Arabidopsis thaliana

8:55 - M2102: Lorenz Buelow - Bioinformatic prediction of target genes for proposed
small activating RNAs in Arabidopsis thaliana

9:20 - M2103: Melissa D. Lehti-Shiu - Abundant novel small protein and non-coding
RNA genes in the Arabidopsis thaliana genome

9:45 - M2104: Lila Vodkin - Flux in the coding and small RNA transcriptomes during
soybean seed and seedling development

Moloka'T 315

8:30 AM

10:10 AM

Minisymposium 22: Intracellular Signalling - Chair: Cheolmin Yoo

8:30 - M2201: Xing-guo Lan - A J domain protein that physically interacted with ARCI
Is involved in pollination response in Brassica stigma

8:55 - M2202: Yan Zhang - Lipid raft-mediated internalization of arabidopsis pollen-
specific receptor kinase PRK2a regulates polarized growth of pollen tubes through
spatiotemporal activation of small GTPase ROP

9:20 - M2203: Gregory L. Richter - Mechanically induced Ca2+transients may play a
role in curve-associated lateral root initiation.

9:45 - M2204: Cheolmin Yoo - Altered root hair polarity of the arabidopsis thaliana
agdl mutant is associated with defects in various components of the tip growth

machinery

Maui 316A




Plant Biology 2009 Daily Schedule WEDNESDAY, July 22 (continued)

8:30 AM 10:10 AM | Minisymposium 23: Vegetative Development - Chair: Kathy Barton Maui 316C
8:30 - M2301: Kathryn Barton - Using oppositely acting transcription factors to identify
components of the ad/abaxial network of Arabidopsis

8:55 - M2302: Derek W.R. White - PEAPOD limits and coordinates vascular procambium
activity and stomatal density in Arabidopsis.

9:20 - M2303: Maureen C. McCann - Functions of rhamnogalacturonan-I in plant growth
9:45 - M2304: Eric Engstrom - Arabidopsis orthologs of the Petunia HAM mutant
regulate meristem indeterminacy, organ generation and growth in both the shoot and
the root.

8:30 AM 10:10 AM | Minisymposium 24: Cell Walls - Chair: Allan Showalter O‘ahu 313A
8:30 - M2401: Markus Pauly - The substitution pattern of plant cell wall cross-linking
glycans Is determined by apoplastic glycosidases

8:55 - M2402: Allan M. Showalter - Identification and characterization of hydroxyproline
B-galactosyltransferase activity involved in arabinogalactan-protein biosynthesis in
tobacco and Arabidopsis

9:20 - M2403: Patrick T. Martone - Lignified' seaweeds: mechanical consequences of
cell wall elaboration in a red alga

9:45 - M2404: Daniel L. Mullendore - A new method to investigate the cell wall of living
cells by high-resolution scanning electron microscopy

10:10 AM 10:40 AM | Coffee Break Ala Halawai
Concourse
10:40 AM 12:20 PM Minisymposium 25: Cell to Cell Communication - Chair: David Jackson Lana’l 314
10:40 - M2501: David P. Jackson - Regulation of KNOTTED1 cell-to-cell trafficking by a
chaperonin protein

11:05 - M2502: Jae-Yean Kim - Dof transcription factors: to move or not to move, that
Is the question

11:30 - M2503: Linqu Han - New insights into the CLAVATA signal transduction pathway
11:55 - M2504: Gad Miller - Reactive oxygen species mediate a rapid systemic signal in
Arabidopsis thaliana.

10:40 AM 12:20 PM Minisymposium 26: Transcriptional and Post-transcriptional Regulation - Kaua'l 311
Chair: Christoph Peterhansel

10:40 - M2601: Wen-hui Shen - Histone methylation and histone ubiquitylation in
regulation of gene transcription, plant growth and development

11:05 - M2602: Christoph Peterhansel - Signal integration on chromatin: The histone
language of photosynthetic gene expression in maize

11:30 - M2603: Yoo-Sun Noh - The RNA-Binding Protein ELF9 Directly Reduces SOC1
Transcript Levels through Nonsense-Mediated mRNA Decay in Arabidopsis

11:55 - M2604: Q. Quinn Li - Calcium signaling and the role of a polyadenylation factor
in plants response to environment

10:40 AM 12:20 PM Minisymposium 27: Bioenergy Crops - Chair: Frank Dohleman, ASPB Ambassador Moloka'l 315
10:40 - M2701: Leyla T. Hernandez-Gomez - Development of Dunaliella strains for
enhanced biofuel feedstock production.

11:05 - M2702: Rui Zhou - A functional genomics approach to understanding and
remodeling plant cell walls of bioenergy crops

11:30 - M2703: Jaemo Yang - Controlled silencing of 4-Coumarate.:Coenzyme A Ligase
alters lignocellulose composition.

11:55 - M2704: Frank G. Dohleman - Sixty percent more productive than maize in the
Midwest! How does Miscanthus do it?

10:40 AM 12:20 PM Minisymposium 28: Rhythms - Chair: Shu-Hsing Wu Maui 316A
10:40 - M2801: Shu-Hsing Wu - Two new clock proteins, LWD1 and LWD2, regulate
Arabidopsis photoperiodic flowering

11:05 - M2802: Norihito Nakamichi - Pseudo-response Regulator 9, 7 and 5 are
repressors of CCA1 and LHY transcription in arabidopsis circadian clock

11:30 - M2803: Sergei A. Filichkin - Diurnal and circadian transcript profiling defines
functionally conserved key clock regulated genes among arabidopsis, rice, and poplar
11:55 - M2804: C. Robertson McClung - Natural allelic variation in circadian clock
function in brassica rapa

10:40 AM 12:20 PM | Minisymposium 29: Protein Trafficking - Chair: Bonnie Bartel Maui 316C
10:40 - M2901: Tishiaki Mitsui - Plastid-targeting of rice alpha-amylase glycoprotein
from the Golgi apparatus through the secretory pathway

11:05 - M2902: Naxhiely Martinez - Interdependence of the PEX5 and PEX7 peroxisome-
targeting receptors in Arabidopsis thaliana

11:30 - M2903: Sundaram Kuppu - The Arabidopsis ankyrin repeat-containing protein
2A is an essential molecular chaperone for the biogenesis of a class of membrane-
bound proteins and it plays an important role in plant growth and development

11:55 - M2904: Rosa Lopez-Marques - Lipid pumps required for endocytosis and
formation of secretory vesicles
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10:40 AM 12:20 PM Minisymposium 30: Programmed Cell Death & Senescence - Chair: Julie Stone O’ahu 313A
10:40 - M3001: Julie M. Stone - Sphingolipids and programmed cell death in Arabidopsis
thaliana

11:05 - M3002: Gerald A. Berkowitz - Leaf senescence signaling.: Ca2+ accumulation
mediated by Arabidopsis cyclic nucleotide gated channel2 acts through nitric oxide to
repress senescence programming

11:30 - M3003: Judy A. Brusslan - A bioinformatics/genetic approach to identify
chloroplast proteases that degrade chloroplast proteins during leaf senescence in

Arabidopsis
11:55 - M3004: Susheng Gan - Plant senescence: a paradigm of translational plant
sclences
12:30 PM 1:30 PM ASPB Annual Business Meeting Lana’l 314
12:30 PM 1:30 PM PSA Annual Business Meeting Ni‘ihau 312
2:00 PM 5:05 PM Symposium IX: PRESIDENT’S SYMPOSIUM - Biological Networks Kalakaua Ballroom
Organizer: Sarah Assmann, Penn State University B&C

2:00 Sarah Assmann - Introduction

2:05 - S091: Reka Albert, Ph.D. and Sarah M. Assmann, Ph.D., Pennsylvania State
University - Boolean modeling of microarray data reveals modes of heterotrimeric G
protein action

2:45 - S092: Nicholas J. Provart, Ph.D., University of Toronto, Canada - Biological
networks for hypothesis generation in plant biology using large-scale data sets
3:25 — 3:55 Coffee Break Outside Ballroom

3:55 -5S093: Joel S. Bader, Ph.D. Johns Hopkins University, - Surfing the web of
biological interactions

4:30 - S094: Elena R. Alvarez-Buylla, Ph.D., UNAM-Instituto de Ecologia, Mexico -
Flower evo-devo. a conserved theme and an exception from the Mexican tropics




Plant Biology 2009 Daily Schedule THURSDAY, July 23
Start Time | End Time | Event/Item Location
8:00 AM 8:00 PM Bridging the Roadmap to C4- a one day workshop dedicated to engineering Kalia Conference
C4 photosynthesis in C3 plants Center — Hilton
(NOTE: This event is separate from PB 09 and requires separate pre-registration) Hibiscus Suite
8:00 AM PSA Marine Algae Field Trip

(Requires a pre-purchased ticket)

Field trip participants will be picked up in front of the convention center at 8:00 am &
will return to the Univ. of HI at 3:00 pm for processing collections, shuttles will return
attendees to the convention center.

8:00 AM PSA Fresh Water/Terrestrial Algae Field Trip

(Requires a pre-purchased ticket)

Field trip participants will be picked up in front of the convention center at 8:30 am &
will return to the Univ. of HI at 3:30 pm for processing collections, shuttles will return
attendees to the convention center.
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SPECIAL EVENTS

SATURDAY, JULY 18

Undergraduate Networking Poster Session

11:00 am — 12:00 pm at the Hawaii Convention Center — Maui 316B

Undergraduate Poster session welcomes all individuals. Undergraduate attendees are encouraged to attend and display their posters, mingle with
each other, various Society leaders, and other participants to share their research, network and learn how to get the most out of the meeting.
Undergraduate students can move their posters to the exhibit hall poster area after the event.

Opening Address & ASPB Awards Ceremony

1:00 — 2:00 pm at the Hawaii Convention Center — Kalakaua Ballroom B&C

All attendees are invited to attend this prominent annual ceremony, which recognizes meritorious research and service in plant biology by the
presentation of awards to deserving individuals. Awards to be given this year are the ASPB-Pioneer Hi-Bred International Graduate Student Prize, the
Early Career Award, the Charles Albert Shull Award, the Charles Reid Barnes Life Membership Award, the Corresponding Membership Award, the
Fellow of ASPB Award, the Martin Gibbs Medal, the Dennis R. Hoagland Award, and the Stephen Hales Prize. The ceremony is immediately followed
by the ASPB Opening Symposium, which will feature the 2008 Charles Albert Shull Award Winner, Sheng Luan from the University of California.

Perspectives of Science Leaders

7:00 — 8:20 pm at the Hawaii Convention Center — Kalakaua Ballroom B&C

Speaker: Dr. William H. Danforth II — 2009 ASPB Leadership in Science Public Service Award

Dr. William H. Danforth II has received the 2009 ASPB Leadership in Science Public Service Award. Danforth is Chancellor Emeritus of Washington
University in St. Louis, serving as the university’s thirteenth chancellor from 1971 until his retirement in 1995. Initially trained as a medical doctor and
biochemist, Danforth has nevertheless maintained a lifelong interest in food, agriculture and sustainability. Indeed, following his retirement as
Chancellor, Danforth became the driving force behind establishment of the Donald Danforth Plant Science Center which, since its establishment, has
vigorously pursued its mission to improve the human condition through plant science research. In 2003, Danforth was appointed by then Secretary of
Agriculture, Ann M. Veneman, to chair the Research, Education and Economics Task Force of the USDA, which recommended that the US establish
the National Institute of Food and Agriculture within the USDA. The mission of this institute, since authorized by Congress, is to encourage
technological innovations in and enhancements to American agriculture. Danforth is a member of the Institute of Medicine, is a director on the Board
of Trustees of the Danforth Foundation, and is a trustee of the American Youth Foundation.

Opening Reception/Mixer

8:30 - 10:00 pm at the Hawaii Convention Center — Exhibit Hall IT & III

Come and see old friends and colleagues, meet new friends and colleagues and enjoy a relaxing evening while having a snack. Guest tickets
available.

SUNDAY, JULY 19

Small Colleges/PUI Networking Breakfast

7:00 — 8:30 am at the Hawaii Convention Center — Maui 316B (pre-purchased ticket required)

This annual event serves as an opportunity to bring people from PUIs together to network, share information on strategies for teaching and research
in plant biology, and explore other opportunities.

Exclusive Poster & Exhibit Session and Lunch

12:30 — 3:00 pm at the Hawaii Convention Center — Exhibit Hall IT & III
1:00 — 2:00 pm Even Poster Numbers

2:00 — 3:00 pm Odd Poster Numbers

*Boxed lunch provided

PSA Endowment Auction —

7:00 — 9:30 pm at the Hawaii Convention Center — O'ahu 313A

The purpose of the Auction is to raise funds for the Hoshaw Travel Award Fund, which are used to provide travel grants for students to attend the
PSA annual meeting. The Auction also provides an opportunity for phycologists to exchange items of phycological interest. Past auction items have
included: algal jewelry (pins, earrings, tie tacks, necklaces, belt buckles), books about algae including newly published books, and phycological
classics, kelp baskets, seaweed wreaths, photographs of algae, photographs of phycologists, sculptures of algae, dinoflagellate prints, boxer shorts
decorated in an algal motif, diatom pillows, note cards decorated with pressed algae, etc. All members and friends of PSA are invited to attend and
bid on their favorite items.

NSF Awardee Workshop — Collaborating with Chinese Scientists

7:00 — 9:00 pm at the Hawaii Convention Center — Moloka’'l 315

Representatives from the U.S. and China National Science Foundation will provide information about programs at each agency that support various
types of collaborations between U.S. and Chinese scientists. Collaborations that foster and enhance research and education will be included. This
workshop may be expanded to include collaborative opportunities with other Asian countries.

USDA Reception

7:00 - 8:00 pm at the Hawaii Convention Center — 325B

All employees of the U.S. Department of Agriculture are invited to attend this annual reception. Enjoy the opportunity to share a beverage and mingle
with this diverse group.



Career Workshops I & II (pre-purchase ticket required - $12 fee includes dinner!)

7:00 — 10:00 pm concurrently at the Hawaii Convention Center — 318A&B and 319A&B

This year, the ASPB Women in Plant Biology Committee will present two career workshops at Plant Biology 2009. The workshops will not only focus
on careers in the U.S. but also on international careers.

Career Workshop 1: "How to Survive A New Job" - 318A&B

This program for early-career individuals will highlight maximizing performance, becoming a manager, the importance of mentoring,
networking skills (internal & external), and recognizing discrimination/bias. Following presentations from panelists with experience in these
topics, participants will review two to three case studies and have the opportunity to ask questions and engage in discussion with the
following panelists: Time Management to Maximize Output/Performance: Judy Callis, University of California, Davis; Becoming a
Manager: Simon Gilroy, University of Wisconsin, Madison; Mentoring:Winslow Briggs, Carnegie Institution of Washington; Networking
Skills: Rob McClung, Dartmouth College; Discrimination/Bias:Marta Laskowki, Oberlin College

Career Workshop II: "Alternate Careers" — 319A&B

This program will include presentations from individuals with experience in non-academic careers for plant biologists. Careers will include
industry, science diplomacy, non-profit research, publishing/journalism, commercialization/patents, federal government, international
companies, and R&D in commercial companies. Following the presentations, participants will have the opportunity to ask questions and
engage speakers in discussion within small groups. Panelists include: Industry: Frederick Perlak, Monsanto; Science Diplomacy:Flo
Paoli, USAID in the Israeli Programs Office, Office of Agriculture; Nonprofit Research Institutes: Rick Dixon, Samuel Roberts Noble
Foundation; Publishing: Susanne Brink, Trends in Plant Science; Government Agencies: Sharlene Weatherwax, US Department of
Energy; International Jobs: Huishan Guo, Institute of Microbiology, Chinese Academy of Sciences; Research and Development in
Companies: Patrick Morgan, LiCor

Education Workshop: Talking Science in Public: Evolution, GMOs, and Other Challenging Issues

7:30 — 9:30 pm at the Hawaii Convention Center — Maui 316B

(Free - pre-reserved ticket is required)

Do you sometimes avoid talking about controversial issues in science? Do you prefer to just “stick to the facts” because it's too hard to gauge and
respond to the needs or interests of your conversation partner(s)? Then come to the Education Workshop and learn how to test the waters and then
wade confidently into talking about GMOs, evolution, and other challenging issues of science. Discover research and resources for teaching about
controversial topics in a variety of school and outreach settings.

Guidelines for Preparing Digital Art — Beginner

7:30 — 9:30 pm at the Hawaii Convention Center — Lana’l 314

Speaker: Michael Hepp of The Sheridan Group

There are a lot of variables when creating digital art. What software are you using? What size should the figure be? In which format should it be
saved? What color mode should be used? We can help you create publication-ready figures from the beginning so you won't have to spend time
fixing problems later. If you've never created digital figures on your own, or you know only the basics, this is the best place to start. This
presentation will include demonstrations in Adobe Photoshop and Illustrator, along with information on how to prepare figures that will reproduce the
finest detail and most accurate color both online and in print. Topics will include color space, resolution, fonts, and file type. The presenter will be
Michael Hepp, Technology Strategist for The Sheridan Group, the company that produces Plant Physiology® and The Plant Cell. There will be ample
time for Q & A at the end of the session.

MONDAY, JULY 20

ASPB Women in Plant Biology Committee Sponsored Speaker and Luncheon

12:20 — 2:30 pm at the Hawaii Convention Center — Maui 316B (pre-purchased ticket required)

Our speaker this year is Mary Lou Guerinot, Dartmouth College. Attendees will enjoy a lovely lunch, networking with colleages at all levels of
experience, and a dynamic speaker.

TAIR Workshop I: How to effectively use the tools and resources at TAIR to enhance your research

12:20 — 2:00 pm at the Hawaii Convention Center — 318 A&B

Speakers: Philippe Lamesch, Donghui Li, A.S. Karthikeyan

TAIR (www.arabidopsis.org) is a community database for Arabidopsis thaliana. This workshop is designed for users who wish to more effectively
utilize the curated data and software resources provided by TAIR. We will address curation of three major data types: gene structure, gene function
and metabolic pathway. We will also teach effective search strategies and highlight some important data sets available at TAIR. Both beginning and
experienced users will undoubtedly learn new tricks for getting the information they need and are likely to discover new types of data housed at TAIR
that can enhance their research efforts. In the Gene Structure Annotation section, we will give details on the recent TAIR9 genome release. We will
explain how we used a variety of experimental data types to update gene structures. We will talk about upcoming projects aimed to further improve
existing annotations and add missing genes. An overview of how to search for gene structure related data in TAIR will also be given. In the Gene
Function section, we will describe the process of annotating from the literature using GO and PO controlled vocabularies, and then demonstrate how
controlled vocabularies allow for standardization of annotation, assist in comparative genomics and can be used to classify large data sets. The
Metabolic Pathway section will explain the process of pathway curation and methods of assigning genes to pathways. We will demonstrate how to
query and retrieve information on pathways, enzymes, genes and metabolites. We will also discuss the use of tools for displaying and analyzing
microarray, proteomic and metabolomic data. Finally we will also explain how the user community can actively participate in the ongoing process of
improving database contents at TAIR.
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Guidelines for Preparing Digital Art — Advanced

2:30 — 4:10 pm at the Hawaii Convention Center — 319 A&B

Speaker: Michael Hepp of The Sheridan Group

If you are familiar with the basic concepts related to creating digital art, this session will cover more advanced topics such as color management and
using ICC profiles, working with MS Office documents and PDFs, and more. It will include demonstrations of advanced techniques for creating
publication-ready figures. The presenter will be Michael Hepp, Technology Strategist for The Sheridan Group, the company that produces Plant
Physiology® and The Plant Cell. There will be ample time for Q & A at the end of the session.

ASPB Minority Affairs Committee Sponsored Speaker and Dinner

6:30 — 8:30 pm at the Hawaii Convention Center — Maui 316B (pre-purchased ticket required)

Speaker: Clifton Poodry, Director, Division of Minority Opportunities and Research, National Institute of General Medical Sciences, NIH.

Clif will give a talk entitled "Developing Plant Scientists for 2020". Attendees will enjoy a pleasant dinner, the opportunity to network with colleagues
at all levels of experience, and a dynamic and very well informed speaker.

TAIR Workshop II: TAIR, PMN, Gramene and SGN workshop: focus on comparative genomics and new tools

7:00 — 8:30 pm at the Hawaii Convention Center — 318A&B

Speakers: Philippe Lamesch, A.S. Karthikeyan, Lukas Mueller, Pankaj Jaiswal

In this workshop, four plant genome databases will give an overview of new tools available on their websites, including those focusing on
comparative genomics. We will present our vision of the future in plant genome databases, and how they impact plant biology research.

TAIR (www.arabidopsis.org) is the central database for the plant model organism Arabidopsis thaliana which serves as an important resource and
potential benchmark for the annotation of other plant genomes. New datasets and tools have recently been added to TAIR that should help non-
Arabidopsis researchers analyze their data. For example, a track has been added to the TAIR genome browser GBrowse that allows the user to easily
find orthologs of Arabidopsis genes in over forty different species. Another GBrowse track displays VISTA plots, which visualize genome sequence
similarity between Arabidopsis and other plant genomes. Other Arabidopsis-specific tools recently added to TAIR will also be demonstrated.

The Plant Metabolic Network (PMN, www.plantcyc.org) is a collaborative project among databases and biochemists with a common goal to build
a broad network of plant metabolic pathway databases. We will present an overview of the PMN resources and discuss how researchers can use this
information to identify missing enzymes and to study metabolism in their species of interest.

The Sol Genomics Network (SGN, http://sgn.cornell.edu) is a clade-oriented, community driven database for the Solanaceae, such as tomato,
potato and pepper, and closely related Asterids such as coffee and snapdragon. The SGN workshop aims to inform and demonstrate on how to
employ (1) SGN comparative tools, such as the comparative map viewer, the alignment viewer, and tree browser; (2) SGN community annotation
tools, which allow researchers from the community to contribute and share data. The workshop will also offer an overview of how to access the
constantly emerging tomato genome data, and quantitative trait loci (QTL) analysis functionalities.

The Gramene (www.gramene.org) is a comparative plant genomics platform and a systems biology database. It hosts several annotated genomes,
genetic maps from over 30 intra- and/or inter-specific crosses, storage of genetic markers and plant nucleotide sequences from GenBank and more.
In this workshop we will demonstrate how researchers can use these resources (1) to carryout online data analysis, hypothetical modeling or
confirmation of lab based findings using both forward and reverse genetics approaches to find genes, proteins, phenotypes (mutants and QTLS),
function(s), expression, gene-gene interaction(s), metabolic pathways and polymorphisms in a genomic region of interest, (2) to make comparisons
across genetic maps, genomes, genes and gene families and (3) to find candidate genes associated with phenotype and/or functional characteristics
by way of whole genome alignments and synteny views.

Grantsmanship Workshop

7:00 — 8:30 pm at the Hawaii Convention Center — 319 A&B

Representatives from Federal agencies will provide overviews of funding opportunities. This is a session on federal plant research and education
programs for attendees to learn about new directions in funding, new priorities within current programs, and how to get good ideas into well-written,
compelling proposals. Both research- and education-centered opportunities will be explored. Tips and perspectives on grantsmanship will be shared.
The workshop will be set up as an open forum facilitating discussion rather than a primarily formal presentation.

Exclusive Poster & Exhibit Session

8:30 — 11:00 pm at the Hawaii Convention Center — Exhibit Hall IT & III
9:00 — 10:00 pm Odd Poster Numbers

10:00 — 11:00 pm Even Poster Numbers

TUESDAY, JULY 21

Exclusive Poster & Exhibit Session
12:00 — 1:30 pm at the Hawaii Convention Center — Exhibit Hall IT & III
All Poster Open

PSA Banquet

6:30 — 8:30 pm — Waikiki Aquarium (pre-purchased ticket required)

The Phycological Society of America's 2009 banquet will be held on the evening of July 21 on the oceanside grounds of the beautiful Waikiki
Aquarium. The evening will include a buffet-style Pacific-fusion dinner and the annual PSA awards ceremony, set within a Hawaiian theme. The
Aquarium exhibits will be available for viewing during the evening. Transportation will be provided to and from the Convention Center, although you
may also enjoy the 1.9 mile walk along the shores of Waikiki beach. Buses will pick up in front of the Hawaii Convention Center at 6:00 pm and at
6:15 pm. They will also return people to the convention center at about 9:15 pm and 9:30 pm.

Final Party

7:30 — 10:00 pm at the Hilton Lagoon

Come enjoy a beautiful lagoon side party, where you can enjoy one last night of lovely Hawaiian air, music, food and great conversation. Guest
tickets available.



THURSDAY, JULY 23

Bridging the Roadmap to C,4

8:00 am to 8:00 pm— Kalia Conference Center Hilton Hibiscus Suite

(this event is separate from Plant Biology 2009 and requires separate pre-registration)
A one day workshop dedicated to engineering C4 photosynthesis in C; plants.

PSA Marine Algae Field Trip

8:00 am (pre-purchased ticket required)

Field trip participants will be picked up in front of the convention center at 8:00 am and will return to the University of Hawaii at 3:00 pm for
processing collections. Shuttles will return attendees to the convention center.

PSA Fresh Water/ Terrestrial Algae Field Trip

8:30 am (pre-purchased ticket required)

Field trip participants will be picked up in front of the convention center at 8:30 am and will return to the University of Hawaii at 3:30 pm for
processing collections. Shuttles will return attendees to the convention center.
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COMMITTEE MEETINGS

The following events are for ASPB and PSA Committee members only unless otherwise noted.

FRIDAY, July 17

ASPB Executive Committee Meeting
ASPB Plant Cell Editorial Board Meeting

PSA Executive Committee Meeting

SATURDAY, July 18

ASPB Education Committee
ASPB Plant Physiology® Editorial Board Meeting

ASPB Program Committee Meeting

SUNDAY, JULY 19
ASPB International Affairs Committee Meeting
ASPB Education Foundation Board Meeting

ASPB Minority Affairs Committee Meeting

MONDAY, July 20

ASPB Women in Plant Biology Committee Meeting

ASPB Fellows Reception

TUESDAY, July 21
ASPB Public Affairs Committee Meeting
ASPB Membership Committee Meeting

ASPB Executive Committee Meeting/Luncheon

PSA Journal of Phycology Editorial Board Luncheon

WEDNESDAY, July 22

ASPB Annual Business Meeting
*ALL ASPB MEMBERS WELCOME*

PSA Annual Business Meeting
*ALL PSA MEMBERS WELCOME*

8:00 am — 6:00 pm Hilton — Rainbow Suite and Patio
8:30 am — 5:00 pm Garden Room at the Halekulani Hotel

8:00 am — 5:00 pm Hilton — Hilton Kahili 1

8:00 am — 10:00 pm Hawaii Convention Center — 325A
8:00 am — 12:00 pm Hawaii Convention Center — 325B

11:00 am — 1:00 pm Hawaii Convention Center — 325A

7:00 am — 8:30 am Hawaii Convention Center — 325A
7:00 am - 8:30 am Hawaii Convention Center — 325B

7:00 pm — 8:30 pm Hawaii Convention Center — 325A

7:00 am - 8:30 am Hawaii Convention Center — 325A

7:00 pm — 8:30 pm Hawaii Convention Center — 325A

7:00 am — 8:30 am Hawaii Convention Center — 325A
7:00 am — 8:30 am Hawaii Convention Center — 325B
12:00 pm — 1:30 pm Hawaii Convention Center — 325A

12:00 pm - 1:30 pm Hawaii Convention Center — 325B

12:30 pm — 1:30 pm Hawaii Convention Center — Lana’l 314

12:30 pm - 1:30 pm Hawaii Convention Center — Ni‘ihau 312
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GENERAL INFORMATION

Location of Events and Exhibits
Most Plant Biology 2009 events will be held in the Hawaii Convention Center, although some meetings may take place at other locations. Please refer
to the daily schedule for locations of specific events.

Registration

The registration desk will be available for questions and registration during the hours below. Tickets for available events may be purchased at the
on-site registration desk, and t-shirts and abstract books/CDs will have a separate pick-up area. The registration desk will be at the Hawaii
Convention Center in Exhibit Hall II & III. There are no Aloha shirts available for purchase onsite and no exchanges of sizes.

Registration Hours

Saturday, July 18 — 9:00 am — 9:00 pm Tuesday, July 21 — 8:00 am — 5:00 pm
Sunday, July 19 — 7:00 am — 6:00 pm Wednesday, July 22 — 8:00 am — 12:00pm
Monday, July 20 — 8:00 am — 5:00 pm

Housing

Any questions or problems concerning roommate matching will be handled by the housing agency, Hachero-Hill, which will have a representative at
the Registration Desk. Individual housing concerns should be addressed with the respective hotel directly. Stop by the Registration Desk if you have
any questions.

Speaker Ready Room
Room 321A at the Hawaii Convention Center willl be available for PowerPoint presentation testing. Speakers should test their presentations at least
an hour prior to their presentation and be at their sessions at least 10 minutes before they are scheduled to begin.

Exhibits & Posters

Exhibits and posters are open during the exhibit hours as listed on your schedule. Please refrain from entering exhibits when they are closed. The
posters will be organized by category. Exclusive poster session times are listed in the schedule. Please attend your posters during the time slots
based on your final poster number. Poster abstracts will be available in the printed abstract book, CD or online. Late submissions are online only.

Job Board

The Job Board posting area is located near the Registration Desk at the convention center. Placement notices will be

available for viewing during the conference. Placement Center procedures will be the same as in prior years;

information sheets will be available to employers and candidates at the Registration Desk. Tables will also be MONSANTO
available to conduct interviews on-site if the employer chooses to. Scheduling of interviews is the responsibility of imagine*
the employer and job seekers. Employers may pick up their position notices and resumes during the last day of the

meeting. Those not picked up will be mailed to the employers.

Internet Café
Plant Biology 2009 will feature an Internet Café in the Exhibit Hall. It will be open the same hours as the posters. Please limit your online time to 10
minutes or less if others are waiting.

1 (Shhhh! Dig it -- Only for student attendees)
Meet friends, network, play games, relax!
The ASPB Membership Committee invites you to visit a private lounge. Find the "DIG" lounge in our exhibit hall.

Message Board

Plant Biology 2009 will provide the traditional message boards near the Registration Desk at the convention center for attendees to send and receive
messages. An online message board is also available on the ASPB website this year. Please do not use the Job Placement Service boards for
messages.

Badge Scanning

Attendee badges have RFID cards attached to them. The cards are on your badges to allow exhibitors to scan your badge to contact you after the
meeting if you'd like them to. The RFID cards contain your name, institution, email, and phone number and no additional information. Scanning
requires direct contact to gather the information on them. Attendees are welcome to not allow exhibitors to scan their badges if they so choose.
Exhibitors will receive a post-meeting mailing list that does not contain emails and phone numbers. Plant Biology will honor any attendee who wishes
to not be placed on the mailing list.

We will also be testing paperless ticketing at some ticketed events and may ask to scan your badge at events you have a paper ticket for. We
appreciate you assistance while we test this new technology for possible use in future years, which will allow us to use less paper by not having
paper tickets.

Cameras/Video/Audio Recording
Taking photos, video, or audio recording of any kind of the posters and sessions unless will be PROHIBITED an author/speaker provides specific
permission. This prohibition includes but is not limited to the use of camera phones and any other digital recording devices.



Visiting Hawaii — What to See and Do

Enjoy the warmth of the islands' timeless Polynesian hospitality and you'll discover that you have truly found paradise. If you would like assistance
on touring please contact http://www.activitysaleshawaii.com/aspb2009/. Mention that you are attending ASPB’s meetings in Mérida. They
will work with you to create a specific tour or assist you in joining a group. Confirmation on all tour arrangements will be from them not ASPB.

Parking at the Hawaii Convention Center
The cost is $5 per exit. There are parking stalls on the 2™ floor of the facility. The entrance to the garage is located on Kalakaua Avenue.
Parking is allowed during event hours only. Overnight parking is not allowed.

Safety Notice
While enjoying the beautiful island of Oahu, please remember to keep your personal belongings secured. Traveling in groups is a safe way to visit
the many attractions of Oahu.

Childcare Reimbursement Funds Available

Through the ASPB Women in Plant Biology Committee, ASPB will provide a partial reimbursement for child care or babysitting services for children
under 12 years of age whose ASPB-member parents are attending Plant Biology 2009. Funds come from the bequest of Eli Romanoff, a long-time
member of ASPP/ASPB and winner of the Adolph E. Gude Award in 1995. This is a continuation of a program that was originally funded with a
donation from John Radin.

The reimbursement is available to ASPB members on a sliding scale. Our intention is to reimburse the following amounts per family: Graduate
Students - up to $400; Post-docs - up to $300; and Faculty - up to $200. However, please note that there are limited funds available for this
program, so reimbursement amounts may be smaller in the event that many requests are received and approved.

The subsidy is for ASPB member parents who would otherwise be unable to attend sessions or networking activities. Parents should make their own
arrangements via their hotel concierge or other services in the area. Childcare arrangements need to be made by the parents, not ASPB.
Reimbursement forms will be available at the conference registration desk to those that pre-apply by submitting the following Childcare
Reimbursement Application form. Please provide receipts to the conference registration desk at the meeting or by fax to 301-251-6740 afterwards.
Reimbursements will be processed at ASPB headquarters following the meeting; no reimbursement claims can be honored if they are received more
than 30 days after the meeting closes. A paid local service must be used; the reimbursement is not intended to cover costs for bringing individuals
with you to provide childcare. ASPB assumes no responsibility with respect to child care services and accepts no liabilities relative to the services.

Policy On Bringing Children To The Meeting
Plant Biology is family friendly and we welcome parents of young children to attend the meeting. To ensure the safety and care of them, we have the
following policy for attendees.

[

Children should be supervised by their caregiver at all times in the Plant Biology 2009 meeting facilities.

2. Children under the age of 18 are not allowed in the session rooms unless they are fully registered attendees. All individuals over the age of
18 must be registered to attend the sessions.

3. Children are not allowed in the exhibit hall during setup or breakdown for their safety. There are no exceptions.

4. Do not leave your child unattended in the public areas of the meeting facilities, including restrooms, empty meeting rooms, hallways,
lobbies, at registration, or sitting in hallways outside of meeting rooms.

5. ASPB, partnering societies, meeting facilities, and meeting staff are not responsible for your children at any time.

Plant Biology 2009 Smoking Policy
Smoking is not allowed at any Plant Biology 2009 annual meeting functions or areas.

Meeting Survey
A meeting survey will be e-mailed to attendees immediately following the meeting. Your response is considered valuable by the society Program
Committees. Thank you for your cooperation.

Additional Information/Questions
The conference Registration Desk will be able to assist you with any additional questions regarding the meeting.


http://www.aspb.org/newsletter/septoct07/12childcare.cfm
http://www.aspb.org/newsletter/marapr07/23radin.cfm

2009

PSA FIELD TRIPS

Marine Algae Field Trip

Synopsis of field trip: Field trip participants will be picked up
in front of the convention center at 8:00 am. Marine algal
collecting locations will include intertidal benches and shallow
subtidal sites. A packed lunch will be provided. We will return
to the University of Hawaii by approximately 3:00 pm.
Laboratory facilities and microscopes will be available for
processing collections. Participants will be shuttled back to the
Convention Center.

What to bring: Please bring reef walkers or booties for rocky
intertidal sites and, if venturing into the water, please bring
your own snorkel gear for subtidal sites. You may also want a
towel, hat, sunscreen, and plenty of water. Some collecting
supplies will be provided (e.g. whirlpak bags), although it
would be appreciated if you could bring your own as much as
possible.

Freshwater/ Terrestrial Algae Field Trip

Synopsis of Field Trip: Field trip participants will be picked
up in front of the convention center at 8:30 am. We will visit a
variety of freshwater and terrestrial algal collecting locations,
including a reservoir (suitable for plankton tows), streams, a
bog and several high rainfall areas with heavy growth of
terrestrial algae. A packed lunch will be provided, and we will
stop a a beach park on the windward side of Oahu to eat. We
will return to the University of Hawaii by approximately 3:30
pm. Laboratory facilities and microscopes will be available for
processing collections. Participants will be shuttled back to the
Convention Center.

What to bring: Be prepared for a tropical day! Wear a hat
and bring sunscreen, bug spray, and plenty of water. For
stream collecting, wear old sneakers or tabis (waders not
needed). Some collecting supplies will be provided (e.g.
whirlpak bags), although it would be appreciated if you could
bring your own as much as possible.
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WHAT TO DO AFTER THE MEETING

ASPB has negotiated discounts at the following properties before and after the annual meeting.

Grand Wailea Resort Hotel & Spa
3850 Wailea Alanui Drive
~ Wailea, Hawaii 96753
Phone Number: 808-875-1234
2 ¥ Group Code: GASP
=« Check-in: 11-JUL-2009
B Check-out: 28-JUL-2009

Overlooking the southern shores of Maui, the Grand Wailea Resort's 40-acre property provides open spaces for the active vacationer, beauty for
romantic getaways and fun for the whole family. The resort is situated on one of America's top beaches, featuring luxury accommodations, the
action-packed, 2,000-foot long Wailea Canyon Activity Pool, the unparalleled Spa Grande, the exquisite Seaside Chapel for weddings and vow
renewals and an array of recreational activities including championship golf and more.

Hilton Kauai Beach Resort
4331 Kauai Beach Drive
Lihue, Hawaii 96766

Check-in: 11-JUL-2009
Check-out: 29-JUL-2009

The Hilton Kauai Beach Resort, a deluxe five-story oceanfront resort situated on 25 lushly landscaped acres of Kauai's longest exploring and strolling
beach is located north of the town of Lihue, Hawaii and five minutes from the Lihue Airport. Surrounded by exotic lagoons, cascading waterfalls and
lush tropical settings, the Hilton Kauai Beach Resort offers a central, convenient location close to the airport, shopping, championship golf and all of
Kauai's great activities and adventures. 350 deluxe hotel guestrooms and spectacular oceanfront suites at Hilton Kauai Beach Resort in Lihue, Hawaii
feature amenities and activity options.

/0" Hilton Waikoloa Village®

Waikoloa, Hawaii 96738
Phone Number: 808-886-2963
Group Code: SPG

Check-in: 11-JUL-2009
Check-out: 29-JUL-2009

Explore the Spirit of Aloha at Hilton Waikoloa Village®. Located on the Kohala Coast of the Big Island of Hawaii in the midst of Waikoloa Beach
Resort, the extraordinary property offers an unforgettable experience shrouded in breathtaking gardens, rich wildlife, and tranquil waterways.
Discover a Big Island hotel like no other - Hilton Waikoloa Village. A destination in itself, this impressive property is nestled within 62 oceanfront
acres, offering breathtaking tropical gardens and abundant wildlife. Explore our waterfront resort by air-conditioned trams. Or take a leisurely stroll
along flagstone walkways flanked by Polynesian and Asian artwork. Located on the Kohala Coast of the Big Island of Hawaii, Hilton Waikoloa Village
features 1,240 guest rooms and suites - perfectly suited to any taste. Experience award-winning dining, world-class shopping, and an array of
activities ranging from golf, tennis and the only interactive dolphin program on the island. Delight in all this exceptional Kohala Coast hotel has to
offer for even the most discriminating traveler.

Hawaii Tours and Activities

Enjoy the warmth of the islands' timeless Polynesian hospitality and you'll discover that you have truly found paradise. Make your reservations now
for siteseeing activites: http://www.activitysaleshawaii.com/aspb2009/.
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GOING GREEN!

This year ASPB is making every effort to ensure that our 2009 meeting is as environmentally
friendly as possible. Plant Biology 2009. While the unique location does present a few
challenges in holding an entirely green meeting, we hope the steps we are taking this year will
increase awareness of the carbon footprint created by our meetings.

:ejing,
o GREE

Logistical steps for greening our 2009 meeting

Printing
Materials printed for the meetings were mostly produced in Hawaii and on the western coast to avoid shipping and to
provide income for the local economy. Whenever possible, printing was done with natural or recycled materials.

Shipping

We cut our shipping weight by leaving behind our large ASPB booth and eliminating many other materials. We encouraged
our exhibitors to do the same. We've made sure to ship only what will be used to minimize waste and the necessity to ship
back to headquarters.

Local Food and Supplies
We will serve mostly local food at all food events during the meeting. Materials, logistical items, and hired staff are all
sourced out to local vendors.

Recycling
Recycling bins will be provided throughout the meeting space, and we have requested participating hotels to provide
recycling and linen and towel reuse programs in the hotel rooms.

Name Badge
Name badge collection bins will be provided at the end of the meeting so that badges can be reused for future meetings.

Paperless
As in previous years, registration, housing and abstract submission forms were all online. ASPB has eliminated the mailing of
meeting flyers and instead is using electronic marketing methods. We are taking steps to minimize waste on site.

Save Energy
We will conserve energy in meeting rooms that are not in use.

What can you do as an attendee?

1. Make a conscious effort to recycle, not only while in the meeting venues but also while touring or enjoying the local
area.

2. Take advantage of the linen and towel reuse program in the hotel rooms.

3. Be conscious of your water consumption by turning off the faucet while brushing your teeth and limiting your

shower. Use the water bottles provided at the meeting rather than purchasing water bottles.

Patronize the local shops and vendors.

Reduce your annual air travel, use carbon offset programs and make the ASPB meeting a high priority in the

future!

vk
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Offset Your Carbon Emissions

Evolution Sage is proud to be the carbon offset provider for Plant Biology 2009! Provided online is a
quick way to calculate the global warming pollution you've created by attending this event or by your
personal home use.

The money that is received from your carbon offsets purchase will help install solar panels on
rooftops spread throughout Hawaii in a partnership with Hawaii Energy Connection. The average
Hawaii roof absorbs the equivalent of 15 gallons of gasoline every day in energy from the sun. By
offsetting your footprint from this conference, you've helped capture some of that energy and
prevented literally tons of global warming pollution from going into Hawaii's environment and our
earth's atmosphere.

Energy efficiency and renewable energy offsets are the most expensive but currently most
guantifiable means of offsetting.

Visit the carbon calculators online at

http://www.evolutionsage.com/index.php?id=111

evolutlon /
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EXHIBITORS

American Society of Plant Biologists (ASPB) Booth 301

15501 Monona Drive

Rockville, MD 20855

Phone Number: 301-251-0560

www.aspb.org

Stop by the ASPB booth to learn about the many activities of our Society and meet the staff. Get the latest information about ASPB
publications including Plant Physiology® and The Plant Cell, membership, education, Plant Biology 2010, and public affairs.

ASPB Education Committee Booth 507

The Education Booth showcases various interactive and innovative displays throughout the meeting. Winners of the Education Booth
competition sponsored by ASPB offer their innovative strategies for education in plant biology. Plant biologists and other special guests
share their insight and tips for effective outreach with all booth visitors. Education and outreach materials developed by Grant Awards
Program recipients and other experts are available for free.

Bio-Chambers Incorporated Booth 503

477 Jarvis Avenue

Winnipeg, Manitoba, Canada, R2W 3A8

Phone Number: 204-589-8900 or 1-800-361-7778

www.BioChambers.com

Visit us at the BioChambers display to discuss your research requirements for plant growth chambers or growth rooms. You can learn about
our newest products and pick up literature, or arrange for it to be sent to you.

CID Bio-Science, Inc. Booth 510

4901 NW Camas Meadows Drive

Camas, WA 98607

Phone Number: 360-833-8835

www.cid-inc.com

Innovators in field research methods for 18 years, CID designs and manufactures the world's most portable instruments for Agricultural and
Environmental Research, including Leaf Area Meters, Plant Canopy Imagers, Soil Profile and Root Monitoring, Hand-Held Photosynthesis
Systems and Spectrometers. Fast, light and portable, CID instruments put data at your fingertips.

Clontech Laboratories, Inc. A Takara Bio Company Booth 207

5980 Executive Drive

Madison, WI 53719

Phone Number: 608-441-2844

www.takara-bio.us

Clontech Laboratories, Inc., a Takara Bio Company, develops, manufactures and distributes genetic engineering research reagents under
the Takara and Clontech brands. We offer a wide variety of products, including high performance PCR Reagents, Molecular and Cell Biology
products and unique tools for plant research - Plant Transformation Vectors, FastPure™DNA Kit and Fruit-mate™ for RNA Purification.

Conviron Booth 513

590 Berry Street

Winnipeg, Manitoba

Canada R3H OR9

Phone Number: 204-786-6451

Toll free 800-363-6451

WWW.conviron.com

Conviron is a global supplier of controlled environment systems for plant science research. We offer an extensive product portfolio of single-
and multi-tier chambers and rooms as well as research greenhouses, much of which is customized to a client’s specific requirements. To
help ensure project success, we also offer specialized services from early-stage engineering and design through to installation, project
commissioning and on-going maintenance and support.

CRC Press — Taylor & Francis Group Booth 411/413
6000 Broken Sound Parkway NW
Suite 300

Boca Raton, FL 33487

Phone Number: 561-994-0555

WWW.Crcpress.com

Taylor & Francis/CRC Press is a leading global publisher of books, journals, and electronic databases in the plant sciences. Visit our booth to
browse and receive special discounts on new and bestselling titles, and to learn more about our noteworthy journals and
PLANTSCIENCEnetBASE .



Dynamax Booth 314

10808 Fallstone #350

Houston, Texas 77099

Phone Number: 281-564-5100

www.dynamax.com

Dynamax, Inc. is a leading manufacturer of plant science research instrumentation and the USA representative for ADC BioScientific and
Delta-T Devices. Dynamax provides Sap-flow, soil-moisture, IR crop temperature, photosynthesis, leaf and canopy measurements, E.T.
weather stations, and data logging solutions. Stop and visit us at booth 314.

Elsevier Booth 601

360 Park Ave South

New York, NY 10010

Phone Number: 212-989-5800

Fax: 212-633-3990

Visit Elsevier and discover where the most cutting-edge research is published in print and online. New book publications include
Physicochemical and Environmental Plant Physiology 4th edition, Environmental Microbiology 2nd Edition and more. Register to opt-in to
Elsevier's eNews alerts and take home the latest Elsevier plant science journal issues.

Environmental Growth Chambers Booth 611

510 East Washington Street

Chagrin Falls, OH 44122

Phone Number: 800-321-6854

Www.egc.com

Environmental Growth Chambers (EGC) has the largest selection of plant growth chambers of any company worldwide. We also produce
controlled environmental rooms, tissue culture chambers, lighted and refrigerated biological incubators, shelf-lighted rooms, gas exchange
chambers, Day-lit chambers and Root Zone cabinets. Please stop by and discuss your upcoming project requirements.

Garland Science Booth 600

270 Madison Avenue, 4™ FL

New York, NY 10016

Phone Number: 212-216-7800

www.garlandscience.com

Garland Science/Taylor & Francis is pleased to exhibit Plant Biochemistry, by Bowsher, Steer and Tobin, and Molecular Biology of the Cell by
Alberts et al. Please visit our booth (#600) and browse through our publications, and learn about our new forthcoming textbook Plant
Biology, by Smith et al.

Journal of Experimental Botany/Society for Experimental Biology Booth 415

Bailrigg House Lancaster University

Lancaster, LAl 4YE

United Kingdom

Phone Number: +44-1524-594690

www.jxb.oxfordjournals.org

Journal of Experimental Botany publishes high quality peer-reviewed plant science. The Journal has pursued an Open Access publication
policy since 2004 and offers free open access publication to all corresponding authors from institutions with a full subscription.

Please visit the JXB booth for more information.

LI-COR Biosciences Booth 311/313

4647 Superior Street

Lincoln, NE 68504

Phone Number: 402-467-3576

www.licor.com

LI-COR instruments for photosynthesis and fluorescence, gas analysis, leaf area and light measurement are recognized worldwide for
standard-setting innovation in plant science and environmental research. LI-COR pioneered the development of infrared fluorescence

labeling and detection systems for imaging, DNA sequencing, microsatellites, and AFLP® for genomic research and discovery.

Metabolon Booth 410

P. O. Box 110407

Research Triangle Park, NC 27709

Phone Number : 919-572-1711

www.metabolon.com

Metabolon is a services and diagnostics company offering the industry’s leading biochemical profiling technology. This global analysis of
complex biological samples for the discovery of markers and pathways associated with drug action and disease provides insight into
complex biochemical processes such as drug action, toxicology and bioprocess optimization.
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Microbiology International Booth 414

5111 Pegasus Court, Suite H

Frederick, MD 21704

Phone Number: 800-396-4276

www.800ezmicro.com

For the most cost effective plant tissue culture media production: Featuring the Combijet, our new automated deep dish (100x25mm) petri
plate pourer and Systec large volume media sterilizers (up to 120L). Also, the PulsifierTM , a new sample preparation device for effective
liberation of microorganisms from plant and root samples on display. www.800EZMICRO.com

NSF/USDA/DOE Booth 211/213

www.nsf.org, www.csrees.usda.gov, www.er.doe.gov

Representatives from the Department of Energy, the National Research Initiative/US Department of Agriculture, and the National Science
Foundation will provide information about funding opportunities for plant biology research and education.

Oxford University Press Booth 515

Oxford Journals | Oxford University Press

Journals Customer Service Department

Oxford University Press

Great Clarendon Street

Oxford OX2 6DP

UK

Phone Number: + 44 (0)1865 353907

Fax: + 44 (0)1865 353485

www.oxfordjournals.org

Oxford Journals is a division of Oxford University Press, which is a department of Oxford University. We publish well over 200 academic and
research journals covering a broad range of subject areas. Our mission, as part of the University, is to bring the highest quality research to
the widest possible audience.

Partec Booth 412

603 Heron Drive, Unit 9

Swedesboro, NJ 08085

Phone Number: 856-467-0018

www.partec.com

Partec has been a leading innovator in ploidy analysis for 40 years and is the #1 producer of ploidy analyzers and DNA staining reagents in
the world. Headquartered in Germany, Partec has offices around the world, including Partec North America serving the U.S., Canada and
the Caribbean.

Percival Scientific Booth 310

505 Research Drive

Perry, IA 50220

Phone Number: 800-695-2743

www.percival-scientific.com

Percival Scientific, Inc. continues to set the standard of excellence for the environmental control industry, producing over 70 different
models of growth chambers, special application chambers, low temperature chambers, environmental rooms and biological incubators.

Photon Systems Booth 300

Kolackova 39

61200 Brno

Czech Republic

Phone Number: +420-541-269-004

WWW.pSi.cz

For over 12 years, we have specialized in the design and manufacture of custom-made, high quality instrumentation for research in
biological sciences. Our current product lines cover a wide range of instrumentation for: chlorophyll fluorescence techniques, advanced
imaging, high-tech bioreactors, and closed greenhouses (LED"s phytotrons).

Pioneer Hi-Bred, a DuPont Business Booth 514

7000 NW 62nd Avenue

Johnston, 1A 50131

Phone Number: 800-247-6803

WWw.pioneer.com

Pioneer is the world's leading developer and supplier of advanced plant genetics to farmers worldwide. We seek to increase customer
productivity, profitability and develop sustainable agricultural systems for people everywhere. Innovative and customer-focused, Pioneer is a
leader in the agriculture industry and upholds the highest standards.



PP Systems Booth 302

110 Haverhill Road, Suite 301

Amesbury, MA 01913

Phone Number: 978-834-0505

WWWw.ppsystems.com

See the latest high quality research instrumentation for measurement of photosynthesis, chlorophyll fluorescence, soil respiration, CO2 &
H20 infrared gas analysis, oxygen and vegetation reflectance along with a wide range of light sensors (UVA/UVB, PAR, Red/Far Red). We
are also the proud exclusive distributor for Hansatech Instruments, Skye Instruments & Gill Instruments.

Qubit Systems, Inc. Booth 501

4000 Bath Road

2nd Floor

Kingston, Ontario

Canada, KOH1S0

613-384-1977

www.qubitsystems.com

Instrumentation for plant and soil biology from low cost equipment for the teaching lab to the world’s most sophisticated chlorophyll
fluorescence imaging systems. Our gas analyzers include the S104 Differential Oxygen Analyzer capable or resolving +/- 1 ppm 02 against
air, and extending the boundaries of open flow gas analysis.

SPEX SamplePrep LLC Booth 304

203 Norcross Avenue

Metuchen NJ, 08840

Phone: 800-522-7739

WWW.Spexcsp.com

The 2000 Geno/Grinder®, a high-throughput tissue lyser, and the Freezer/Mill®, a low throughput cryogenic mill used with liquid nitrogen,
are both specifically designed for extracting nucleic acids from plant tissues while preserving the sample’s integrity. Both mills disrupt the
cell wall while increasing the surface area of the tissue.

Springer Booth 306

233 Spring Street

New York, N.Y. 10013

Toll Free: 1-800-777-4643

Direct Phone: 1-212-460-1500

Www.springer.com

Springer is a major publisher of books and journals in Life Sciences. Please stop by our booth to order books at a special conference
discount and take a closer look at sample issues of journals. Staff will be on hand to answer any questions you might have about publishing
with Springer.

Wiley-Blackwell Booth 201-205

350 Main Street

Malden, MA 02148

Phone: 781-388-8200

www.wiley.com

Wiley-Blackwell is the international scientific, technical, medical and scholarly publishing business of John Wiley & Sons, with strengths in
every major academic and professional field and partnerships with many of the world’s leading societies. For more information, please visit
www.wileyblackwell.com or http://www.interscience.wiley.com.
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SYMPOSIA/PLENARIES — SATURDAY, JULY 18

Start End | Event Location
2:00 PM 2:40 PM | Symposium I: Charles Albert Shull Award Winner Kalakaua Ballroom
S011: Sheng Luan, University of California, Berkeley - The CBL-CIPK calcium B&C
signaling network in plants

S011 The CBL-CIPK calcium signaling network in plants

Luan, Sheng-presenter sluan@nature.berkeley.edu(a)

"Plants sense their environment by signaling mechanisms involving calcium. Calcium signals are encoded by a complex set of parameters and
decoded by a large number of proteins including the more recently discovered CBL-CIPK network. The calcium-binding CBL proteins specifically
interact with a family of protein kinases CIPKs and regulate the activity and subcellular localization of these kinases, leading to the modification of
kinase substrates. This represents a paradigm shift as compared to a calcium signaling mechanism from yeast and animals. One example of CBL-
CIPK signaling pathways is the low-potassium response of Arabidopsis roots. When grown in low-K medium, plants develop stronger K-uptake
capacity adapting to the low-K condition. Recent studies show that the increased K-uptake is caused by activation of a specific K-channel by the CBL-
CIPK network. A working model for this regulatory pathway will be discussed in the context of calcium coding and decoding processes."

(a) UC Berkeley

Start End | Event Location
3:10 PM 7:00 PM | Symposium II: ILLUMINATING PLANT PHOTOMORPHOGENESIS Kalakaua Ballroom
Organizer: Richard Vierstra, Univ. Wisconsin B&C

3:10 - S021: Winslow Briggs — Carnegie Institute of Washington - The LOV
domains of the phototropins: In loyal service to photoreceptors in bacteria, fungi,
algae, and higher plants

3:50 - S022: Mannie Liscum, University of Missouri -

Musings and cogitations on phototropic signaling

4:30 - 5:00 - COFFEE BREAK OUTSIDE BALLROOM

5:00 - S023: Richard D. Vierstra, University of Wisconsin - Atomic perspectives on
phytochrome photochemistry

5:40 - S024: Peter H. Quail, USDA-Plant Gene Expression Center, UC Berkeley -
Phytochrome signaling networks

6:20 - S025: Xing-Wang Deng, Yale University -

The roles of two CUL4-based E3 ligases and COP9 signalosome in light control of
plant development

S021 "The LOV domains of the phototropins: In loyal service to photoreceptors in bacteria, fungi, algae, and higher plants”

Briggs, Winslow R.-presenter briggs@stanford.edu(a)  Tseng, Tong-seung (a)

"The Arabidopsis blue-light receptors phototropinl and phototropin 2 (photl and phot2) each one contains two highly similar chromophore domains
designated LOV1 and LOV2. Both use a flavin molecule (FMN and/or FAD) as chromophore. The LOV domain is composed of five beta sheets plus
alpha helices to form a structure tightly enclosing the ring structure of the flavins. Studied in isolation, LOV domains are still photoactive: blue light
first causes formation of an excited singlet that decays in nanoseconds to a triplet. The triplet then decays in microseconds to form a covalent adduct
between a nearby cysteine and the C(4A) carbon of the flavin. The consequent protein conformational change leads to massive downstream
phosphorylation and the initiation of signaling. This cysteinyl adduct than decays over seconds or minutes as the C-S bond breaks and the domain
returns to the dark state. The dark decay requires a) breakage of the C-S covalent bond, b) dephosphorylation, and c) protein refolding to return to
the dark conformation. We have identified a phosphatase that dephosphorylates phot2 (but not photl). We have demonstrated its role in down-
regulating two physiological responses: phototropism and stomatal opening. We also report phot2 interaction with the lambda isoform from the 14-3-
3 protein family. This protein is required for phot2-mediated (but not phot1-mediated) stomatal opening in response to blue light. It is not required
for phot2-mediated phototropism. We then survey a wide range of LOV-domain-containing proteins in other organisms including algae, fungi, and
bacteria. These LOV-domain proteins are a diverse group with many different functions, and include histidine kinases, cyclase/phosphatases, and
different kinds of transcription factors. We demonstrate a role for a LOV-histidine kinase in the pathogenesis of an animal pathogen, Brucella sp. "
(a) Department of Plant Biology, Carnegie Institution for Science

S022 Musings and cogitations on phototropic signaling

Liscum, Mannie-presenter liscume@missouri.edu(a,b) Pedmale, Ullas (a,b)  Roberts, Diana (a,b) Celaya, Brandon (a,b)  Holland, Jennifer
(a,b) Morrow, Johanna (a,b)

http://www.biosci.missouri.edu/liscum/liscumlabpage.html

"Plants have evolved adaptive strategies that involve dramatic, rapid, and reversible changes in morphology can result in differential growth, or
unequal cellular elongation in one position of an organ relative to an opposing position, in order to respond to changes in their environment. One
such response is phototropism, or organ bending in response to directional blue light (BL). Over the last decade or so tremendous progress has been
made in the elucidation of the biochemical and molecular mechanism(s) underlying phototropism, most notably the identification and characterization
of the primary photoreceptors, the phototropins (photl and phot2), and the role of the plant hormone auxin in modulation of responsiveness. In
contrast, the NPH3 protein, known to be essential for phototropism for some time, has remained largely enigmatic. However, recent results suggest
that NPH3 functions the substrate-adapter/cullin-interacting component of a CULLIN3 (CUL3)-based E3 ubiquitin ligase, designated BCR3""*, It
appears that NPH3 targets phot1 for mono-ubiquitylation, a response stimulated by BL. However, photl mono-ubiquitylation does not appear
functionally equivalent under different light conditions. For example, under high fleunce rate conditions, mono-ubiquitylation stimulates degradation
of phot1, while under low fluence rate conditions it does not. NPH3 function as a substrate adapter for BCR3"™* may be modulated by reversible
protein phosphorylation, which itself requires phot1 for proper regulation. Together these recent finding are suggesting a model in which proper
phototropic signaling requires a dynamic feedback interaction and relationship between photl and NPH3, and that mono-ubiquitylation may be an



crucial signal in determining signal output.”

(a) C.S. Bond Life Sciences Center, University of Missouri (b) Division of Biological Sciences, University of Missouri

S023 Atomic Perspectives on Phytochrome Photochemistry

Vierstra, Richard D-presenter vierstra@wisc.edu(a)  Ulijasz, Andrew T (a)  Li, Huilin (d) Wagner, Jeremiah R (a)  Zhang, Junrui (a)  Forest,
Katrina T (@)  Cornilescu, Gabriel (b)  Markley, John L (a,b)  von Stetten, David (c)  Hildebrandt, Peter (c) Li, Hua (d)

"A complex array of photoreceptors coordinates the response of both prokaryotes and eukaryotes to their ambient light environment. One of the
most influential is the phytochrome (Phy) superfamily, a diverse group of photochromic photoreceptors that use a bilin chromophore for light
detection. These biliproteins sense red (R) and far-red light (FR) through two relatively stable conformations, a R-absorbing Pr form and a FR-
absorbing Pfr form. By photointerconverting between Pr and Pfr, Phys act as light-regulated switches in various signaling cascades. Despite their
agricultural importance, we still do not fully understand at the atomic level how Phys photoconvert between Pr and Pfr and how Pfr is then perceived.
In the past few years, great strides have been made in determining how Phys function at the molecular level. Key was solving the first 3-D structures
of the chromophore-binding domain (CBD) as Pr. These structures conclusively determined the conformation of the bilin linked to the apoprotein,
revealed how the bilin is deeply buried in the CBD, showed that the CBD is uniquely folded into a rare figure-of-eight knot, identified a heretofore
unknown dimerization contact in the CBD, and provided important clues for how plant Phys arose from their microbial progenitors. Current studies
are using x-ray crystallography, NMR spectroscopy, resonance Raman, and Single-Particle EM combined with structure-guided mutagenesis to
decipher the events required to generate Pfr from Pr and how Pfr then triggers associated signaling cascades. Especially useful was the discovery of
novel thermostable Phys amenable to solving the solution structure of the Pr and Pfr forms. Eventually this work will provide a framework to redesign
Phys for agricultural benefit. "

(a) University of Wisconsin (b) NMR Facility at Madison (c) Technische Universitat-Berlin (d) Brookhaven National Laboratory

S024 Phytochrome signaling networks

Quail, Peter H.-presenter quail@nature.berkeley.edu(a,b)

"A central goal of current phytochrome (phy) research is to define the cellular, molecular and biochemical mechanisms involved in the primary steps
of the light-triggered, intra-cellular transduction process utilized by this photoreceptor family (phyA to phyE). The present paradigm charting this
signaling pathway asserts that transduction involves rapid translocation of the light-activated photoreceptor molecule from the cytoplasm to the
nucleus, where it interacts physically with a subset of members of the bHLH transcription factor family, termed phytochrome-interacting factors
(PIFs), inducing transcriptional responses in target genes. Recently, we have provided evidence that a quadruple pif mutant (pifipif3pif4pif5
abbreviated pifg) exhibits a constitutively photomorphogenic (cop)-like phenotype in completely dark-grown seedlings, indicating that these
transcription factors collectively repress photomorphogenesis in post-germinative darkness, and that photoactivated phy reverses this repression by
inducing rapid degradation of the PIF molecules upon initial exposure to light. This process involves rapid, phy-induced phosphorylation of the
interacting bHLH protein, followed by degradation via the ubiquitin proteasome system. Using random mutagenesis, we have identified a surface-
exposed binding site for the PIFs in the light-sensing knot region of the photoreceptor, that is necessary for normal phy signaling in inducing seedling
deetiolation, suggesting that this site is integral to the biochemical signal transfer process from the activated photoreceptor to target proteins in the
cell. Microscopic examination of the pifg mutant indicates accelerated oil body mobilization and chloroplast differentiation in dark-grown seedlings.
Genome-wide expression profiling of these seedlings shows robust derepression of a broad array of nuclear genes encoding chloroplast-targeted
proteins in sustained darkness, consistent with the visible and cellular cop-like phenotypes. Collectively, the data support the notion that the PIF
subfamily of bHLH transcription factors function constitutively to promote skotomorphogenic development in seedlings emerging from buried seed,
repressing premature photomorphogenic development in subterranean darkness, until this repression is relieved by proteolytic degradation of the
PIFs upon photoactivation of the phy system by initial exposure to light at the soil surface."

(a) Plant and Microbial Biology, UC Berkeley (b) Plant Gene Expression Center, ARS-USDA, Albany CA

S025 Light Control of Plant Development: a role of proteolysis

Deng, Xing Wang-presenter xingwang.deng@Yale.edu(a) Chen, Haodong(a) Zhu, Danmeng(a) Huang, Xi(b)

During our dissection of the genetic network involved in light control of Arabidopsis development, ten pleiotropic COP/DET/FUS loci have been
identified and revealed to be responsible for mediating light control of Arabidopsis seedling developmental program switch. Among them, COP1 is the
master repressor of photomorphogenic development and acts within the nucleus as an E3 ligase by directly targeting photomorphogenesis-promoting
transcription factors' degradation by the 26S proteasome in darkness. Light inactivates COP1 and causes a reduction in its nuclear abundance.
COP10, DET1, and DDB1 form the second complex, the CDD complex, which associates with CUL4 and RBX1 to form an E3 ligase. While most
remaining genes encode subunits of a highly conserved protein complex, the COP9 signalosome (CSN), which responsible for the de-conjugation of
NEDD8/RUB1 from the cullin-based E3 ligases. It has been suggested that the four partially redundant SPA (suppressor of phyA) proteins work in
concert with COP1 to repress photomorphogenic development in Arabidopsis. In a collaboration with Hoecker lab, we biochemical characterized the
SPA-COP1 complexes. The four endogenous SPA proteins exhibit distinct expression profiles in different tissue types and light treatments. All four
SPA proteins can form stable complexes with COP1 in vivo regardless of light conditions. The SPA proteins can either self associate or interact with
each other, forming a heterogeneous group of SPA-COP1 complexes in which the exact SPA protein compositions vary among the individual
complexes. The relative abundance of individual SPA-COP1 complexes depends on the abundance of the individual SPA proteins in a given tissue type
under a defined light condition. Loss-of-function mutations in a predominant SPA protein may cause a significant reduction in the overall SPA-COP1
E3 ligase activity, resulting in partial constitutive photomorphogenic phenotype. In a separate study, we demonstrated that those SPA-COP1
complexes could associate with CUL4-RBX1 to form a new group of CUL4-based E3 ligases as well. How this group of CUL4-based E3 ligases and the
CUL4-CDD E3 ligase work together in mediating light control of plant development will be a subject of further investigation.

(a) Yale University  (b) National Institute of Biological Sciences, Beijing
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SYMPOSIA/PLENARIES — SUNDAY, JULY 19

Start End | Event Location
8:30 AM 12:20 PM | Symposium III: ASPB-PSA JOINT SYMPOSIUM: GENOMICS Kalakaua Ballroom
APPROACHES FOR SYSTEMATICS, ENERGY METABOLISM AND B&C

ACCLIMATION IN ALGAE

Organizers: Sabeeha Merchant, UCLA

Alison Sherwood, Univ. Hawaii

8:30 - S031: Debashish Bhattacharya, University of Iowa - The evolution of
photosynthesis on the tree of life

9:10 - Abstract S032: Sabeeha Merchant, UCLA - Functional analysis of trace
nutrient homeostasis in chlamydomonas using next generation sequencers

9:50 - 10:20 - COFFEE BREAK OUTSIDE BALLROOM

10:20 - S033: Chris Bowler, CNRS, Molecular Plant Biology, Paris - Genomics-
enabled approaches for revealing the molecular secrets of marine diatoms

11:00 - S034: Simon Prochnik - Comparative genomic analysis of Chlamydomonas
and Volvox sheds light on the evolution of developmental complexity

11:40 - S035: Mary Rumpho, University of Maine - Sea slug-algal chloroplast
symbiosis: is horizontal gene transfer driving the evolution of photosynthesis in an
animal?

S031 The evolution of photosynthesis on the tree of life

Bhattacharya, Debashish-presenter debashi-bhattacharya@uiowa.edu(a)  Reyes-Prieto, Adrian (a)  Moustafa, Ahmed (a)  Yoon, Hwan Su

(b)  Andersen, Robert A (b) Chan, Cheong Xin (a)  Gross, Jeferson (a)

http://cyanophora.biology.uiowa.edu/home

"The establishment of the photosynthetic organelle (plastid) in eukaryotes and the diversification of algae and plants were landmark events in the
evolution of our planet. Recent genomic and phylogenomic approaches have significantly clarified the frequency of plastid endosymbioses, organelle
genome evolution, time of plastid origins, and plastid distribution among eukaryotes. In this talk, I will present work from our lab on these topics with
specific emphasis on the positions of algae in the eukaryotic tree of life, the evolution of the plastid proteome, and the remarkable impact of
endosymbiotic gene transfer (EGT) on algal nuclear genome evolution. Finally, I will discuss a fundamental weakness in our understanding of plastid
origin. Namely, everything we know about organelle (i.e., plastids and mitochondria) evolution has been gleaned from glancing backwards at events
that occurred more then one billion years ago. The theory of endosymbiosis has therefore been erected in the absence of models in which this
fundamental eukaryotic trait is currently at play. To address this issue I will present results of genome analyses aimed at understanding plastid
endosymbiosis in action in the thecate, photosynthetic amoeba Paulinella. We use this singular model to address key questions ideas about
endosymbiont genome evolution during the earlier, active phase of organellogenesis. These include: what is the order and tempo of organelle gene
loss, are most genes shipped to the nucleus via EGT, and how dynamic is gene order when organelles are faced with the daunting forces of genome
reduction?"

(a) Department of Ecology, Evolution and Natural Resources and Institute of Marine and Coastal Science, Rutgers University (b) Bigelow Laboratory
for Ocean Sciences

S032 Functional analysis of trace nutrient homeostasis in chlamydomonas using next generation sequencers

Merchant, Sabeeha-presenter merchant@chem.ucla.edu(a,b)  Castruita, Madeli (b)  Casero, David (c)  Kropat, Janette (b)  Karpowicz,
Steven (b)  Urzica, Eugen (b)  Cokus, Shawn (c)  Pellegrini, Matteo (a,c)

"Chlamydomonas, a chlorophyte alga in the green plant lineage, is a choice model organism for the study of chloroplast-based photosynthesis and
cilia-based motility. The 121 Mb draft genome sequence, determined at 13X coverage is estimated to encode approximately 15,000 protein coding
genes. Besides the pathways for oxygen evolving photosynthesis, dark respiration of acetate and hydrogen production, the gene repertoire reveals
less-studied pathways for fermentative metabolism, suggestive of extraordinary metabolic flexibility. The operation of these bioenergetic pathways is
dependent on metal cofactors like copper, iron, manganese and zinc, and accordingly these elements are essential nutrients for Chlamydomonas. In
a copper-deficient environment, Chlamydomonas will modify the photosynthetic apparatus by substituting a heme protein - Cyt ¢ - for an abundant
copper protein - plastocyanin - that accounts for about half of the intracellular copper. This modification is viewed as a copper sparing mechanism
and is dependent on a plant specific transcription factor CRR1. Four stages of iron-nutrition (excess, replete, deficient and limited) are defined for
Chlamydomonas based on phenotypic and gene expression profiles. We have used Illumina-based RNA-Seq methodology to characterize the
Chlamydomonas transcriptome under steady conditions of various degrees of iron- and copper-deficiency and in a bloom situation where cells deplete
nutrients as they divide. Both methods are quantitative and show excellent correlation with real time PCR indicative of a large dynamic range relative
to microarrays. Direct vs. indirect responses to copper-deficiency are distinguished by comparison of the ¢r! transcriptome to that of wild-type cells.
The analyses indicate previously unknown modifications of the photosynthetic apparatus in copper-deficient cells and the potential for modification of
redox pathways. "

(a) The Institute for Genomics and Proteomics (b) Department of Chemistry and Biochemistry, UCLA (c) Department of Molecular, Cell and
Developmental Biology, UCLA

S033 Genomics-enabled approaches for revealing the molecular secrets of marine diatoms

Bowler, Chris-presenter cbhowler@biologie.ens.fr(a)

"Diatoms are eukaryotic photosynthetic microorganisms found throughout marine and freshwater ecosystems that are responsible for around 20% of
global primary productivity. A defining feature of diatoms is their ornately patterned silicified cell wall, which display species-specific nanoscale
structures. These organisms therefore play major roles in global carbon and silicon biogeochemical cycles. The marine pennate diatom
Phaeodactylum tricornutum is the second diatom for which a whole genome sequence has been generated. It was chosen primarily because of the
superior genetic resources available for this diatom (eg, genetic transformation, RNAi, 130,000 ESTs), and because it has been used in laboratory-
based studies of diatom physiology for several decades. The sequence is 27 mega base pairs and, together with the sequence from the centric
diatom Thalassiosira pseudonana (34 Mbp; the first diatom whole genome sequence), it provides the basis for comparative and functional genomics
studies of diatoms with other eukaryotes and provides a foundation for interpreting the ecological success of these organisms. In spite of the fact
that the pennate and centric lineages have only been diverging for 90 million years, their genome structures are dramatically different and a
substantial fraction of genes (~40%) are species specific. Analysis of molecular divergence compared with yeasts and metazoans reveals rapid rates



of gene diversification in diatoms. Unlike in other eukaryotes, genome duplication events do not appear to have contributed to diatom evolution. On
the contrary, evidence has been found for selective gene family expansions, differential losses and gains of genes and introns, and differential
mobilization of transposable elements. Even more significant is the unprecedented presence of hundreds of genes from bacteria. The ancient origins
of these gene transfers are testified by the finding that more than 300 are found in both diatoms, and many are likely to provide novel possibilities
for metabolite management and for perception of environmental signals. These findings go a long way toward explaining the incredible diversity and
success of the diatoms in contemporary oceans. As a case in point I will show how genome-enabled resources can reveal how genes from different
origins have been recruited to ensure diatom survival in chronically iron-limited regions of the ocean."

(a) Dept of Biology, Ecole Normale Superieure

S034 Comparative genomic analysis of Chlamydomonas and Volvox sheds light on the evolution of developmental complexity
Prochnik, Simon-presenter prochnik@gmail.com(a) Umen, James (b)  Hallmann, Armin (c)  Nedelcu, Aurora (d)  Miller, Stephen

(e) Nishii, Ichiro (f)  Fritz-Laylin, Lillian (g) = Schmutz, Jeremy (h,a)  Grimwood, Jane (h,a)  Rokhsar, Daniel (a,i)

"The single-celled chlorophyte Chlamydomonas reinhardtii, a model system for studying photosynthesis and eukaryotic flagella, diverged a little over
200 million years ago from the Volvocales, a lineage comprising species exhibiting simple colonial forms through intermediates of increasing
complexity to multicellular species with germ-soma differentiation exemplified by Volvox carteri. The genomes of Volvox and Chlamydomonas each
encode around 14,500 genes and their comparison sheds light on the genetic basis of differences in morphology, development and ecology. At the
nucleotide level, there is rapid rearrangement at several scales, yet 80% of identifiable protein families contain a single Vo/vox and a single
Chlamydomonas ortholog. Only a few dozen of approximately 7,000 protein familes show notable size differences. Of these the most striking are
larger extracellular matrix protein families (VMP and pherophorin) in Volvox. We found a subtle Vo/vox-specific expansion in the cyclin D gene family.
Cyclin D is involved in asymmetric cell division, which is needed to determine the Vo/vox germ line. Further, no new protein domain combinations
arose in Volvoxrelative to Chlamydomonas, nor are there large numbers of novel genes in either lineage. The genome of Chlamydomonas previously
revealed surprising complexity in this single-celled organism. Evidence from the genome of Vo/vox suggests the substantial increases in Vo/voxs
developmental complexity may have involved rather minor genetic changes."

(a) DOE Joint Genome Institute (b) Plant Biology Lab., Salk Institute (c) Dept. Cell and Devel. Biol. of Plants, University of Bielefeld (d) Dept. of
Biology, University of New Brunswick (e) Dept. Biological Sciences, University of Maryland (f) FRS, RIKEN Institute (g) Dept. of Mol. and Cell Biol., UC
Berkeley (h) HudonAlpha Institute for Biotech. (i) Center For Integrative Genomics, Dept. of Mol. and Cell Biol., UC Berkeley

S035 Sea slug-algal chloroplast symbiosis: is horizontal gene transfer driving the evolution of photosynthesis in an animal?
Rumpho, Mary E.-presenter mrumpho@umit.maine.edu(a)  Worful, Jared M. (a)  Pelletreau, Karen N. (a)  Soule, Kara M. (a)  Bhattacharya,
Debashish (b)  Moustafa, Ahmed (b) Devine, Susan (a) Mattsson, Helen (@)  Manhart, James R. (c)
http://www.umaine.edu/bmmb/faculty/index.php/profile/mary_rumphokennedy

"The sea slug Elysia chlorotica has fascinated scientists for years because of its ability to retain algal plastids and carry out photosynthesis. These
emerald green molluscs feed early in their life cycle by sucking out the cellular contents of their algal prey Vaucheria litorea. As a result of retaining
the plastids in cells lining their digestive gut, they survive for months on only sunlight and air by carrying out photosynthesis as if they were a plant.
This is perplexing because sustained plastid activity is highly dependent on the nuclear genome to encode most of the plastid proteins and there is ho
evidence supporting the presence of algal nuclei in the sea slug. Sequencing of the algal plastid genome has led us to rule out the possibility that the
plastids support photosynthesis autonomously. Instead, we hypothesize that the animal provides the essential plastid proteins as a result of
horizontal gene transfer (HGT: the exchange of DNA between unrelated organisms) from the algal nucleus to the sea slug. To test this hypothesis,
we analyzed the Calvin Cycle enzyme phosphoribulokinase (PRK) gene and a subunit of the photosystem II oxygen generating complex, the
manganese stabilizing protein (MSP, psbO gene) to determine if they had originated via HGT. Here we provide evidence for the presence and
expression of both genes in adult sea slugs and in sea slug eggs. The source of these nuclear genes in the sea slug is the algal prey because the
animal-derived sequences are nearly identical to those isolated from the prey genome. Because the E£lysia mitochondrial genome does not contain
foreign genes, we conclude that the algal genes have been integrated into the animal nuclear genome. We are currently employing high-throughput
transcriptome and genome sequencing of Elysia to understand HGT on a global scale. This model system is allowing us to better study the role of the
nucleo-cytoplasm in plastid function and dependency as well as the potential for evolution of photosynthesis in a normally heterotrophic organism.
We are also exploring the possibility that the success of the symbiotic association is dependent on bacterial symbionts, and the evolution of
mechanisms that enable the plastid to avoid detection by the host animal and attack by its innate immune system."

(a) University of Maine, Dept. of Biochemistry, Micro. and Mol. Biology (b) University of Iowa, Dept. of Biological Sciences (c) Texas A&M University,
Dept. of Biology

Start End | Event Location
3:00 PM 6:50 PM | Symposium IV: PLANT NATURAL PRODUCTS - CHEMICAL EVOLUTION Kalakaua Ballroom
IN TIME AND SPACE B&C

Organizer: Robert Last, Michigan State University

3:00 - S041: Rick Dixon, Noble Foundation - Changing the spatial accumulation of
proanthocyanidins- what else do we need to know?

3:40 - S042: Jonathan Gershenzon, Max Planck Institute for Chemical Ecology -
Glucosinolate hydrolysis products: Why they dare to be different

4:20 - 4:50 - COFFEE BREAK OUTSIDE BALLROOM

4:50 - S043: Rob Last, Michigan State University - Integrated approaches to
understanding tomato glandular trichome metabolism

5:30 - S044: Joe Noel, Salk Institute - Peeling Back the Layers of Time:
Reconstructing the Evolutionary History of Nature's Biosynthetic Toolbox

6:10 - S045: Anne Osbourn, John Innes Centre - Metabolic diversification in plants

S041 Changing the spatial accumulation of proanthocyanidins- what else do we need to know?

Richard, Dixon A-presenter radixon@noble.org(a)  Pang, Yongzhen (a)  Zhao, Jian (a)
http://www.noble.org/PlantBio/Dixon/Personnel/index.html

"Proanthocyanidins (PAs, also known as condensed tannins) are flavonoid polymers that possess benefits for human health and are important quality
factors for forage crops. In particular, the presence of modest levels of PAs in the leaves and stems of protein-rich forage crops is an important trait
that helps prevent pasture bloat. Alfalfa (Medlicago sativa), the most important forage legume in the world, lacks PAs in the tissues consumed by
ruminant animals. The PAs in Medicago are composed primarily of epicatechin units and accumulate in the seed coat. The challenge for alfalfa,
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therefore, is to introduce these complex compounds into tissues (leaf and stem) in which they do not naturally accumulate. Remarkably, in spite of
significant advances in our understanding of both the genetics and chemistry of PAs, we still do not know how the polymerization process occurs, or
even the exact nature of the polymerizing units. The availability of extensive genomic and genetic resources in the model legume Medicago
truncatula provides a platform for gene discovery relevant to the improvement of the closely related target crop species alfalfa. Use of these
resources has increased our understanding of transcriptional control, biosynthesis and transport of potential PA precursor units, in addition to
providing new germplasms for alfalfa improvement. We summarize these new findings, and present hypotheses to explain how PA polymerization
might occur and why moving the pathway under different spatial and temporal controls is still problematical. "

(a) Plant Biology Division, Samuel Roberts Noble Foundation

S042 Glucosinolate hydrolysis products: Why they dare to be different

Gershenzon, Jonathan-presenter gershenzon@ice.mpg.de(a)

"Plant natural products come in many colors and flavors, including the glucosinolates of the mustard family which are responsible for the taste and
smell of mustard, cabbage, broccoli and other Brassica vegetables. Like other plant natural products, glucosinolates exhibit a bewildering amount of
variation in content and composition among species, populations, organs, developmental stages and environmental conditions. Explaining this
variation has long been a major challenge for plant biologists. Here I focus on the diversity of Arabidopsis thaliana glucosinolate hydrolysis products
that form after plant tissue is damaged. First, the biochemical mechanisms by which such diversity is generated will be described. The formation of
glucosinolate hydrolysis products appears to depend on the interaction of the glucohydrolase myrosinase and various associated proteins. Next, I will
consider how diversity in hydrolysis products may provide defense against both generalist and specialist herbivores. The variability of glucosinolates
and other defensive plant natural products may be explained by selection for defense against multiple herbivores, some of which have developed
adaptations to circumvent these defenses. "

(a) Department of Biochemistry, Max Planck Institute for Chemical Ecology

S043 Integrated approaches to understanding tomato glandular trichome metabolism

Last, Robert L-presenter lastr@msu.edu(a)  Schilmiller, Anthony L (a)  Schauvinhold, Ines (b)  Kim, Jeongwoon (a)  Shi, Feng (a)  Schmidt,
Adam (b) Jones, Daniel (a)  Pichersky, Eran (b)

http://www.trichome.msu.edu/

"Glandular secreting trichomes are structurally diverse chemical factories found on the surfaces of aerial organs of many plants®. Trichomes are
implicated in a variety of adaptive processes including defense against herbivores and microorganisms as well as in ion homeostasis. They are
excellent experimental systems for the discovery of the enzymes and pathways responsible for the synthesis of specialized metabolites. A multi-
laboratory collaborative group is taking a cross-disciplinary approach to study these biosynthetic factories on the leaves and stems of several
Solanum species, including cultivated tomato. These approaches have already vyielded discoveries of new pathways and enzymes and genes As an
example, evidence will be presented that monoterpenes in the trichomes are synthesized from neryl diphosphate (NPP) rather than geranyl
diphosphate (GPP). Data from screening and mapping of mutants and introgression lines with altered chemistry, EST sequencing and proteomics,
and biochemical assays will illustrate how these results and others are being obtained. ! Schilmiller, Last and Pichersky, 2008. Harnessing plant
trichome biochemistry for the production of useful compounds. Plant J. 54:702-711. This work is funded by NSF grants MCB-0604336 and DBI-
0619489"

(a) Michigan State University (b) University of Michigan

S044 Peeling Back the Layers of Time: Reconstructing the Evolutionary History of Nature's Biosynthetic Toolbox

Noel, Joseph P.-presenter noel@salk.edu(a,b)  O'Maille, Paul B. (a,b)

"I will describe the first quantitative characterization of a catalytic landscape underlying the evolution of sesquiterpene chemical diversity in nature.
Based on our laboratory's previous discovery of a set of 9 naturally occurring amino acid substitutions that functionally inter- converted a pair of
closely-related plant sesquiterpene synthases, we created a library of all possible residue combinations (279 = 512) in one parent. We characterized
the product spectra of 418 active enzymes to reveal a rugged landscape where several minimal combinations of the 9 mutations encode convergent
solutions to the inter-conversions of parental activities. Further, quantitative comparisons indicate context dependence for mutational effects -
epistasis - in product specificity / promiscuity. Collectively, these results provide a measure of the mutational accessibility of phenotypic variability
among a diverging lineage of terpene synthases of secondary metabolism. "

(a) Howard Hughes Medical Institute (b) The Salk Institute for Biological Studies

S045 Metabolic diversification in plants

Osbourn, Anne-presenter anne.osbourn@bbsrc.ac.uk(a)  Mugford, Sam (a) Wegel, Eva (b) Kemen, Ariane (a)  Owatworakit, Amorn

(@) Melton, Rachel (a) Bakht, Saleha (a) Shaw, Peter (a)

http://www.jic.ac.uk/staff/anne-osbourn/

"Plants produce a huge array of natural products, many of which are specialised metabolites associated with particular species. These secondary
metabolites often have important ecological roles, facilitating pollination and seed dispersal and/or providing protection against attack by pests and
pathogens. Although the ability of plants to perform in vivo combinatorial chemistry by mixing, matching and evolving the genes required for
different secondary metabolite biosynthetic pathways is likely to have been critical for survival and diversification of the Plant Kingdom we know very
little about the mechanisms underpinning this process. This talk will focus on the function and synthesis of plant natural products and on the origins
of metabolic diversity and will draw on our research on terpene synthesis in crop and model plants. "

(a) John Innes Centre, Norwich, UK (b) Dept. of Genetics, University of Cambridge, UK
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SYMPOSIA/PLENARIES — MONDAY, JULY 20

Start End | Event Location
8:30 AM 12:20 PM | Symposium V: ASPB-CSPP JOINT SYMPOSIUM: CROP FUNCTIONAL Kalakaua Ballroom
GENOMICS B&C

Organizers: Jeffrey Bennetzen, Univ. Georgia

Xiao-ya Chen, Shanghai Institute of Biological Sciences

8:30 - S051: Qifa Zhang, Huazhong Agricultural University, China - Progress in
rice functional genomics research in China

9:10 - S052: Bin Han, National Center for Gene Research, and Beijing Institute of
Genomics, Chinese Academy of Sciences - High-throughput genotyping of rice
recombinant inbred lines by whole genome re-sequencing

9:50 -10:20 - COFFEE BREAK OUTSIDE BALLROOM

10:20 - S053: Xiao-Ya Chen, Institute of Plant Physiology and Ecology, Shanghai
Institutes for Biological Science, Chinese Academy of Sciences - Transcriptome
and metabolic analysis of cotton

11:00 - S054: Katherine VandenBosch, University of Minnesota - 7ranscriptomics
of legumes: Medicago truncatula as a case study

11:40 - S055: Jeff Bennetzen, University of Georgia - Comparative Genomic
Approaches to Identify Novel Gene Functions, and Their Origins, in Cereals

S051 Progresses of Rice Functional Genomics Research in China

Zhang, Qifa-presenter gifazh@mail.hzau.edu.cn(a)  Xue, Yongbiao (b)  Han, Bin (c)

"A very large effort has been made in rice functional genomics research involving many institutions and multiple funding agencies in China with the
long-term goal to identify the functions of all the genes in the rice genome together with joint efforts by the international community. Significant
progresses have been made in recent years in the following areas: (1) development of technological platforms, (2) functional genomics of
agriculturally important traits and, (3) molecular cloning of functional genes. The platforms aimed at enabling high throughput analyses and effective
characterization of gene functions, which consist of three major parts: generation and characterization of a large mutant library by T-DNA insertion;
global expression profiling of genes in the entire genome; and isolation of full length cDNAs of indica rice. The traits targeted for functional genomic
studies in this program include grain quality, yield, stress tolerance, disease and insect resistance, and nutrient use efficiency. Totally 270,000
independent transformants have been generated for the T-DNA insertion mutant library and are now being screened for mutations affecting an array
of traits. Over 40000 flanking sequences have been isolated, and their analyses identified a number of interesting features of nonrandom distributions
of the T-DNA insertions in the rice genome. A large number of mutants have now been targeted for gene isolation. For genome-wide expression
profiling, data have been collected from more than 40 tissues covering the whole life cycle of the rice plants and under various conditions. Map-based
cloning has been applied to isolate genes of agronomic importance. Dozens of genes have been cloned using this approach including genes for yield
traits, grain quality, fertility restoration, disease resistance and salt tolerance. Attempts have also been made to incorporate these genes into rice
breeding programs."

(a) National Key Laboratory of Crop Genetic Improvement, Huazhong Agricultural University, Wuhan 430070, China (b) Institute of Genetics and
Developmental Biology, Chinese Academy of Sciences, Bejjing 100101, China (c) National Center for Gene Research, Shanghai Institutes for Biological
Sciences, Chinese Academy of Sciences, Shanghai 200233, China

S052 High-throughput genotyping of rice recombinant inbred lines by whole genome re-sequencing
Han, Bin-presenter bhan@ncgr.ac.cn(a)

Not submitted.

(a) Beijing Institute of Genomics, CAS

S053 Transcriptome and metabolic analysis of cotton

Chen, Xiao-Ya-presenter xychen@sibs.ac.cn(a) Wang, Ling-Jian (a) Mao, Ying-Bo (a)

"Cotton provides the most important natural fiber for textile industry. We constructed a cotton fiber cDNA library and generated ~8,000 ESTs for
Gossypium hirsutum L. These ESTs form 3,748 clusters with 2,496 singletons. Then 89 primer pairs were designed on the basis of EST-SSR and 123
polymorphisms were found. These markers were distributed over 20 chromosome and 6 linkage groups in the cotton genetic map. Cotton fibers
elongate rapidly after initiation and deposit a large amount of cellulose after elongation. We compared transcriptomes and metabolite profiles of the
two stages. Analysis with cDNA array identified 633 genes that were differentially regulated. The auxin signal, wall-loosening and lipid metabolism
were highly active during fiber elongation, whereas the cellulose biosynthesis was predominant in the secondary cell wall synthesis stage. Profiling
data demonstrated a specialization process of cotton fiber development toward cellulose synthesis. GhRDL1 is one of the genes that were up-
regulated in developing fiber cells. RDL1 promoter contains a homeodomain binding L1 box and a MYB binding motif, both conferring trichome-
specific expression in Arabidopsis. GaMYB2, a GL1-like gene of cotton, was able to activate GhRDL1 promoter; transgenic data suggest its
participation in regulating cotton fiber development. Three cotton homeobox (HOX) genes were identified from ESTs and they may function
differently in cotton fiber. Cotton plants accumulate gossypol and related secondary metabolites. We are also interested in gossypol biosynthesis and
have isolated genes encoding farnesyl diphosphate synthase (FDS), (+)-8-cadinene synthase (CAD1), (+)-6-cadinene-8-hydroxylase (CYP706B1) and
a WRKY transcription factor of the gossypol pathway. "

(a) National Key Lab of Plant Mol Genetics Institute of Plant Physiology and Ecology, SIBS Chinese Academy of Sciences

S054 Transcriptomics of legumes: Medicago truncatula as a case study

VandenBosch, Kathryn A-presenter vande102@umn.edu(a)  Mesfin, Tesfaye (a)  Silverstein, Kevin AT (a)
http://www.cbs.umn.edu/plantbio/faculty/VandenBoschKathryn/index.shtml

"The legume family (Fabaceae) contains many species important to human and animal nutrition, and to sustainable agricultural and environmental
systems. To date, development of resources for genomics and molecular genetic analysis have focused on soybean ( Glycine max) and the model
legumes Medicago truncatula and Lotus japonicus. Here, we summarize transcriptomics approaches in legumes, with an emphasis on M. truncatula
(Medicago), a model used to evaluate mutualistic interactions with microbes, cell wall biogenesis, seed development, and other aspects of legume
biology. Transcriptional profiling in Medicago has used sequence- and hybridization-based approaches. Sequencing of cDNAs to produce Expressed



Sequence Tags (ESTs) enabled evaluation of condition-specific gene expression patterns in Medicago before microarrays were in common use. /n
silico analysis of ESTs has been instrumental in identifying small RNAs and novel protein-coding sequences. ESTs have also aided development of
molecular markers for the physical map and have benefitted the annotation of the genome sequence of Medicago. Microarray studies of Medicago
have used both cDNA and oligonucleotide probes. Worldwide esearch efforts with these arrays have enabled broad assessment of Medicago gene
expression, recently resulting in a comprehensive gene atlas. Examples of Medicago transcriptomics that have advanced understanding of legume
biology will be presented and contrasted with selected findings from other legumes. The presentation will also highlight the use of microarrays for
discovery of expression and sequence polymorphisms among natural accessions, and design and use of a custom Affymetrix chip for expression
analysis of the large gene family composed of defensin-like genes. "

(a) University of Minnesota, Department of Plant Biology

S055 "Comparative Genomic Approaches to Identify Novel Gene Functions, and Their Origins, in Cereals"

Bennetzen, Jeff-presenter maize@uga.edu(a)

http://www.genetics.uga.edu/jlblab/Index.html

"The average angiosperm genome (median size ~5500 Mb) contains a complex mixture of genes and transposable elements (TEs). TEs come in
many different types, in many different relative abundances from single copy to highly repetitive, and with many different specificities for insertion,
expression, chromosome rearrangement and effect on nearby genes. The genes inside TEs are often mistaken for normal organismal genes, but they
also can evolve into genes with essential host functions. Both intra- and inter-species comparative analysis of the genomes of several grasses have
shown the amazing interactions between TEs and genes, especially in the creation of species-specific genetic novelty. These comparative
investigations have also shown how very rapidly, and by what mechanisms, unused genes are removed from plant genomes. Studies on maize,
sorghum and rice will be presented that demonstrate the frequency, nature and possible outcomes of the creation of novel genetic functions in these
highly dynamic plant genomes."

(a) Department of Genetics, University of Georgia

Start End | Event Location
2:30 PM 4:30 PM | PSA Plenary 1 - Algal Biotechnology Ni'ihau 312
2:30 - P01001: David Chapman - Algal biotechnology: an overview of past present
and prognosis

3:30 - P02020: Arthur Grossman - Opening the floodgates.: Comparative genomic
analyses from a Chlamydomonas-centric perspective

4:00 - P01002: Don Cheney - Seaweed biotechnology: from phycocolloids to
environmental bioremediation and renewable sources of biofuels

P01001 Algal biotechnology: an overview of past present and prognosis

Chapman, David J-presenter chapman@lifesci.ucsb.edu(a)

"Algal biotechnology has come a long way since the early days of agronomy/mariculture for food use and the recovery of agars, carrageenans and
alginates. Some current biotechnology applications of algae, for example, include, but are not limited to their use as a source of biologically useful
compounds and removal of heavy metals from solution. Our increasing knowledge of algal physiology and biochemistry, combined with genetic
engineering is opening up new vistas. For example there is the genetic engineering of Phaeodactylum by the Carnegie and Martek groups to enable
heterotrophic growth. The application of the ability to grow microalgae to very high yields in bioreactors, to a percentage of a theoretical maximum,
as opposed to ponds, holds great promise for the future of algal biotechnology. The uses of microalgae have generated a surge of activity in
optimising bioreactor technology and design, including some applications of growing algae on foam plats. Example of applications currently in active
development by many groups is the use of microalgae as a source of biofuel. There is the potential application of some microalgae that produce
extracellular polysaccharides being used as a means of drag reduction for ship hulls. At the macroalgal side possibilities on the horizon involve their
use as a source of antifoulants, the possible use of sulfated polysaccharides in biomedical applications and the possibility of genetically engineering
macroalgae to provide deterrence to microbial pathogens in mariculture. In the final analysis the expanded future of applying algal biotechnology for
good, new and imaginative use must lie in ensuring that good science is tied to good economics. "

(a) University of California

P02020 Opening the floodgates: Comparative genomic analyses from a Chlamydomonas-centric perspective

Grossman, Arthur R-presenter arthurg@stanford.edu(a)  Merchant, Sabeeha (b)  Karpowicz , Steven (b)  Prochnik, Simon (c)
http://carnegiedpb.stanford.edu/grossman-lab

"The Volvocales, an order of the green algal class Chlorophyceae, and the Streptophyte algae (the lineage that evolved into land plants) shared a
common ancestor about 1 billion years ago. Chlamydomonas reinhardtii, a unicellular member of the Volvocales, has traditionally been exploited as
an organism associated with sophisticated physiological, genetic and molecular analyses, all of which have been used to elucidate numerous
biological processes. Perhaps the most in-depth analyses of Chlamydomonas have been oriented toward elucidating the biogenesis and function of
chloroplasts and the structure, assembly, and function of eukaryotic flagella (cilia); the latter were inherited from the common ancestor of animals
and plants, but were lost during the evolution of land plants. The DOE - Joint Genome Institute has sequenced the ~120 Mb nuclear genome of
Chlamydomonas and, with members of the community of researchers studying Chlamydomonas, has performed comparative genomic analyses.
These analyses led to identification of genes encoding uncharacterized proteins that are phlyogenomically associated with the function and biogenesis
of chloroplasts and eukaryotic flagella. I will emphasize how genomic technologies are providing insights into Chlamydomonas physiology and
ecology, and discuss the ways in which comparative genomic analyses are providing new insights into chloroplast functions."

(a) carnegie institution for science, department of plant biology (b) university of california, los angeles, department of chemistry and biochemistry (c)
doe-jgi

P01002 Seaweed biotechnology: from phycocolloids to environmental bioremediation and renewable sources of biofuels

Cheney, Donald P.-presenter d.cheney@neu.edu(a)

"This talk will review some key technological developments and successes made in seaweed biotechnology over the past 25 years. The 1980s and
90s were a period of great development in the production of new strains for the phycocolloid and food industries. The techniques of tissue culture
and protoplast isolation and fusion were developed in several labs around the world and used to produce new strains of, for example, Ulva, Porphyra,
Eucheuma and Kappaphycus. In the late 90s, attention switched to the development of genetic transformation techniques and to discovering new
uses for seaweeds. In a study of PUFA content in Porphyra yezoensis, for example, we showed how the contents of omega-3 fatty acid and
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arachidonic acid could be maximized and contribute to the use of Porphyra as a feed supplement for salmonid aquaculture. Seaweeds have also been
shown to be exceptional natural bioremediation agents for removing nutrients produced in fish aquaculture and toxic man-made compounds like TNT
and PCBs. In the latter case, we recently discovered a bloom of Ulva growing in a Massachusetts Superfund Site that is accumulating PCBs to levels
as high as 100 ppm, and which may be reducing PCB transfer up the food chain. Finally, we are examining the use of seaweeds as a renewable
source of biomass for biofuels. Instead of using seaweeds for methane production as has been done in the past, we intend to use them as a source
of low-cellulosic, lignin-lacking polysaccharides that can be converted into hydroxymethylfurfural (HMF) using an approach based upon one recently
reported for the conversion of fructose and glucose (Roman-Leshkov et al. 2006)."

(a) Northeastern University

Start End | Event Location
4:45 PM 6:45 PM | PSA Plenary 2 - Algal Species Concept in Molecular Ecology Ni'ihau 312
4:45 P07006: Wayne Litaker - Defining Algal Species in the 21st Century:
Morphology vs. Genetics?

5:45 P07005: Dale Casamatta - Towards a method of untangling cyanobacterial
systematics in the age of genomics.
6:15 P07004: Robert Sheath - What is a red algal species?

P07006 Defining Algal Species in the 21st Century: Morphology vs. Genetics?

Litaker, Wayne-presenter wayne.litaker@noaa.gov(a)

"How the rapidly accumulating DNA sequence information should be employed in defining algal species is highly controversial. The International Code
of Botanical Nomenclature's rules for defining species are based on morphological criteria and provide little guidance with respect to genetic
information. Historically, as more powerful imaging techniques developed, the morphological details used to define algal species evolved, but could
be accommodated by the ICBN rules. The recent deluge of DNA sequence data heralding the existence of many, heretofore, unrecognized species
represents a data stream of even greater detail. However, the output is genetic rather than morphological, and not readily accommodated by the
ICBN rules. Classically trained taxonomists tend to consider the genetic data of little consequence. Many molecular biologists advocate species
definitions based primarily on the molecular data. This talk explores reconciliation of these divergent viewpoints using examples from ecologically and
toxicologically important dinoflagellates. In brief, I propose that taxonomists and molecular biologists work to identify representative sets of
morphologically defined species which can be systematically analyzed genetically. Once identified, specific genes (SSU, ITS, LSU, COB, COI, rbcL,
cox2-3 spacer) from each relevant species can be sequenced to determine which genes exhibit consistently greater interspecific vs. intraspecific
variation and hence represent robust characters for making species level determinations. This evaluation process must take into account whether or
not sexual reproduction is occurring, whether or not the gene divergences are congruent with speciation events, and differing rates of evolution in
specific lineages."

(a) National Oceanic and Atmospheric Administration

P07005 Towards a method of untangling cyanobacterial systematics in the age of genomics.

Casamatta, Dale A.-presenter dcasamat@unf.edu(a)

"Cyanobacteria are amongst the oldest, most abundant organisms on the planet, yet their systematic relationships within algal lineages remain poorly
understood. Traditionally classified based on gross morphological features, classic taxonomic schemes have been proven erroneous or over-
simplified. Consequently, an overwhelming inertia has blocked progress towards resolution of modern systematic assessments and comprehensive
descriptions of alpha-level taxonomy. Thus, new methods of elucidating phylogenetic relationships are needed; fortunately, an abundance of new
techniques have recently emerged which promote this end. Some of these approaches are reapplications and examinations of previous useful
endeavors, such as the use of morphological analyses and attention to certain phenotypically stable characters, such as the patterns and type of cell
division, presence of involution cells and thylakoid arrangements. Along with these microscopic techniques, traditional phylogenies are also being
revised through molecular data, such as employing the 16S rDNA gene and 16S-23S internal transcribed spacer regions, leading to a resurgence in
naming taxa and delineating fine and broad-scale phylogenetic relationships. While these efforts are considered state-of-the-art, much remains
unknown. Thus, recent interest has turned toward genomic approaches for further insights. The genomes of more than 30 cyanobacteria have been
sequenced so far, providing an excellent framework to reconstruct the evolutionary history of this phylum. This presentation will demonstrate the
current state of cyanobacterial systematics and the role of genomics in phylogenetic reconstruction. In turn, this will hopefully provide the framework
for meaningful research in the future."

(a) University of North Florida

P07004 What is a red algal species?

Sheath, Robert G-presenter rsheath@csusm.edu(a)

"The Rhodophyta is currently considered to be composed of seven classes and over 6,000 species, with a great range of criteria used to define
species. The Cyanidiophyceae contains 3 genera with simple unicells but few distinguishing cellular features, necessitating sequence analyses of
chloroplast and nuclear genes, but so far with mixed results. The Rhodellophyceae, with its 4 genera, has more cellular differentiation as well
diversity of carbohydrate osmolytes but not all taxa have been subjected sequence analysis. The Porphyridiophyceae has 3 unicellular genera which
are well separated in gene trees but species separation is still subject to debate, such as the use of pigmentation. The Stylonematophyceae,
composed of unicells and pseudofilaments, contains 6 genera, well-separated morphologically and in phylogenetic trees, but exhibits limited species
diversity. The Compsopogonophyceae shows a greater range of morphological diversity from prostrate discs, to saccate or bladed thalli to filaments
in 8 genera, most of which are well separated in gene trees but not entirely at the species level. The 5 genera of the Bangiophyceae have either a
filamentous or blade-like plant bodies and have long history of morphological and karyological study of species but the currently recognized genera
are not monophyletic in chloroplast and nuclear gene trees. The Florideophyceae is the most diverse class with over 5,800 species with filamentous
and pseudoparenchymatous thalli, some of which are well characterized by vegetative and reproductive features and well delineated in phylogenetic
trees and others poorly studied in some or all of these features. "

(a) California State University San Marcos
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Start End | Event Location
8:00 AM 12:00 PM | Symposium VI: DARWIN'S LEGACY: EVOLUTION AND PLANT BIOLOGY Kalakaua Ballroom
Organizer: Barbara Schaal, Washington Univ, St. Louis B&C

8:00 - S061: Michael Purugannan, NYU - Adaptive Radiation and Regulatory Gene
Evolution in the Hawaiian Silversword Alliance (Asteraceae)

8:40 - S062: Kenneth Olsen, Washington University - Clover cyanogenesis:
evolution and ecology of an adaptive polymorphism

9:20 - 10:00 - COFFEE BREAK OUTSIDE BALLROOM

10:00 - S063: Brandon Gaut, UC, Irvine - A mechanism of selection against
transposable elements in Arabidopsis thaliana

10:40 Abstract S064: Tzen-Yuh Chiang, Taiwan - Ecological genomics of
Miscanthus (Poaceae), a biofuel plant

11:20 - S065: Leonie Moyle, Indiana University - Insights into the origin of species
from Solanum and other plant groups

S061 Adaptive Radiation and Regulatory Gene Evolution in the Hawaiian Silversword Alliance (Asteraceae)

Purugganan, Michael-presenter mp132@nyu.edu(a)

"The Hawaiian silversword alliance is a premier example of adaptive radiation, with the species exhibiting extensive and rapid diversification in
reproductive and vegetative form. Molecular evolutionary analyses of the ASAP1 and ASAP3/TMé6 floral regulatory genes indicate a significant
acceleration in nonsynonymous relative to synonymous substitution rates in the rapidly evolving Hawaiian lineage. The analyses further indicate that
the Hawaiian species are allotetraploids, deriving from an ancient interspecific hybridization event involving species in two lineages of North American
tarweeds. Molecular population genetic analyses reveals a pattern of gene flow between recently-derived species in the radiation, and differences in
the degree of morphological vs. molecular divergence. This species group provides a fascinating model for the study of plant adaptive radiation, but
many of the species in the alliance are endangered; nevertheless, there have been some notable successes in the conservation of endangered
species in this group, providing some hope that the risks of extinction within this island group can be mitigated."

(a) New York University

S062 Clover cyanogenesis: evolution and ecology of an adaptive polymorphism

Olsen, Kenneth M-presenter kolsen@wustl.edu(a)

http://biology4.wustl.edu/olsen/

"A major goal of modern evolutionary biology is to understand the genetic basis of adaptation. The natural polymorphism for cyanogenesis (HCN
release upon tissue damage) that occurs in white clover offers an attractive ecological and genetic system for examining this question. This chemical
defense polymorphism has been studied for over 90 years and is how considered a textbook example of natural variation maintained by opposing
selective pressures. In this talk I describe recent work characterizing the molecular genetic basis and molecular evolution of the cyanogenesis
polymorphism, and the relationship between this molecular variation and natural selection in wild populations. The clover cyanogenesis polymorphism
is controlled by two independently segregating biochemical polymorphisms, where both compounds must be present for the cyanogenic phenotype.
The gene Ag/ac controls the presence/absence of cyanogenic glucosides, stored in the vacuoles of photosynthetic tissue; Lj// controls the
presence/absence of their hydrolyzing enzyme, linamarase, which occurs in the apoplast. Tissue damage that results in cell rupture brings the two
components together, leading to the liberation of HCN. Ecological studies over the last half century have documented that cyanogenesis serves as a
deterrent against herbivores, but that the production of the cyanogenic components is associated with fitness tradeoffs for vegetative growth and
reproduction. Field studies have further shown that the frequencies of cyanogenic plants are closely correlated with winter climate, such that
latitudinal and altitudinal clines have evolved in both the native and introduced species range. Our genetic studies indicate that the A¢/ac and Li/li
biochemical polymorphisms arise through two unlinked gene presence/absence polymorphisms for the loci CYP79D15 and Lj, respectively; CYP79D15
encodes the protein catalyzing the first step in cyanogenic glucoside biosynthesis, while L/ encodes the linamarase enzyme. Patterns of molecular
evolution at these loci and in flanking genomic regions are discussed, along with data on the occurrence of these polymorphisms in related Trifolium
species and findings regarding the selective maintenance of the polymorphisms in North American clover populations. "

(a) Washington University in St. Louis

S063 A mechanism of selection against transposable elements in Arabidopsis thaliana

Hollister, Jesse (a)  Gaut, Brandon S-presenter bgaut@uci.edu(a)

"Transposable Elements (TEs) comprise the majority of angiosperm DNA, but there is little understanding of the evolutionary forces that counter their
proliferation. Here we propose a mechanism for selection against TEs, based on analysis of genomic, epigenetic, and population genetic data from
Arabidopsis thaliana . We show that gene expression is a function of the proportion of methylated TEs close to genes. We also show that purifying
selection acts on methylated TEs near genes but is not detectable on unmethylated TEs or TEs far from genes. We present a model in which host
silencing of TEs near genes has deleterious effects on neighboring gene expression, which results in the preferential loss of methylated TEs from
gene-rich chromosomal regions. This mechanism implies an evolutionary tradeoff in which the benefit of silencing TEs also imposes a fitness cost. "
(a) University of California, Irvine

S064 "Ecological genomics of Miscanthus (Poaceae), a biofuel plant”

Chiang, Tzen-Yuh -presenter tychiang@mail.ncku.edu.tw(a) Ho, Chuan-Wen (a) Wang, Wei-Kuang (a)  Huang, Chi-Chun (a)  Osada, Naoki
(b)

"Miscanthus, a C4 plant phylogenetically affined to sugarcane, is one of the most important biofuel plants with characteristics of fast growth and high
biomass. Miscanthus is native to East Asia and tropical Pacific islands. In contrast to the less diverged M. floridulus, M. sinensisis composed of
morphologically distinct intraspecific taxa. M. sinensis var. condensatus grows at high-salinity seashore, var. transmorrisonensis is an alpine plant,
and var. glaber can endure heavy metals and sulfur. De-novo transcriptome of a nonmodel species of M. sinensis was constructed using high-
throughput sequencing techniques. Over 7G bases and 51M bases were obtained from Solexa and 454, respectively. In total, 5,216 contigs were
assembled via both approaches. For examining the speciation mode between M. floridulus and M. sinensis, 40 nuclear loci were randomly selected
from the transcriptome library. In the standard model of allopatric speciation, the ancestral population was split into two geographically regional
populations with no subsequent gene flow. In the study, multi-locus population genetic analyses revealed frequent gene flow both between species



and among intraspecific taxa of M. sinensis. Furthermore, none of the nuclear loci supported the species phylogeny. Statistical analyses showed that
such systematic inconsistency cannot be explained solely by the ancestral polymorphisms, while was caused by gene flow after speciation.

Altogether, rampant historical and recurrent genetic exchanges suggest likely parapatric speciation in Miscanthus. Nevertheless, frequent gene flow
usually leads to morphological homogeneity across populations, seemingly contradicting the high phenotypic diversity in Miscanthus. In contrast to
most nuclear genes that were shaped by negative selection, Ka/Ks >1 detected at the Heat-Shock Protein 70 locus suggests a critical role of the gene
in local adaptation and genetic diversification in Miscanthus. Genome sequencing of a nonmodel species is extremely challenging. Merging data from
454 and Solexa platforms would improve the accuracy and efficiency significantly. "

(a) Department of Life Sciences, National Cheng Kung University (b) Department of Biomedical Resources, National Institute of Biomedical Innovation

S065 Insights into the origin of species from Solanum and other plant groups

Moyle, Leonie C.-presenter Imoyle@indiana.edu(a)

http://www.bio.indiana.edu/facultyresearch/faculty/Moyle.html

"The last 150 years have confirmed Darwins 1859 argument that an evolutionary worldview best explains the origin and maintenance of biological
diversity. Nonetheless, fundamental questions remain about the specific mechanisms involved in evolutionary diversification, including the formation
of new species. Focusing on the genetic basis of species differences and isolating barriers, and drawing on data from Solanum and other plant
groups, I discuss recent progress in our understanding of speciation. While many challenges remain, the integration of evolutionary, genomic, and
molecular functional approaches to understanding species differences, promises to contribute to the growing demystification of Darwins mystery of
mysteries. "

(a) Dept Biology, Indiana University, Bloomington

Start End | Event Location
1:30 PM 4:40 PM | Symposium VII: THE PLANT CELL 20TH ANNIVERSARY Kalakaua Ballroom
Organizer: Cathie Martin, John Innes Foundation B&C

1:30 Cathie Martin - Introduction

1:40 - S071: Kazuo Shinozaki - 7ranscriptional regulatory network in drought
stress response and tolerance Plant Cell 10: 1391-1406

2:10 - S072: Karin Schumacher - pH in the endomembrane system: Moving on
Plant Cell 18: 715-730

2:40 - S073: John Ryals - Systemic Acquired Resistance Plant Cell 3: 1085-1094.
3:10 - 3:40 - COFFEE BREAK OUTSIDE BALLROOM

3:40 - S074: Rick Amasino - Vernalization: remembering winter with an
environmentally induced epigenetic switch Plant Cell 11: 949-956

4:10 - S075: Rich Jorgensen - Introduction of a chimeric chalcone synthase gene
Iinto petunia results in reversible co-suppression of homologous genes in trans.
Plant Cell 2: 279-289

S071 Transcriptional regulatory network in drought stress response and tolerance

Shinozaki, kazuo-presenter sinozaki@rtc.riken.jp(a)  Yamaguchi-Shinozaki, Kazuko (b,c)

http://www.psc.riken.jp/english/index.html

"Plants respond to survive under drought conditions via a series of physiological, cellular, and molecular processes culminating in stress tolerance.
Drought stress induces a variety of genes at transcriptional level. Their gene products function in drought stress tolerance and response. Many
drought-inducible genes have been used to improve stress tolerance of plants by gene transfer. In this meeting, we present recent progress on
global analysis of expression profiles of drought-responsive gene expression, and functional analyses of transcription factors involved in drought-
inducible gene expression and their application to molecular breeding of drought tolerant transgenic plants and crops. We have analyzed expression
profiles of the drought-inducible genes and identified several different regulatory systems in stress-responsive gene expression; one group is ABA-
dependent and the other ABA-independent. In one of the ABA-independent pathways, a cis-acting element (DRE/CRT) and its binding proteins,
DREB1/CBF and DREB2, are important cis- and trans-acting elements in stress-responsive gene expression, respectively. Based on microarray
analysis, many DREB1A/CBF-target genes that function in stress tolerance have been identified. Overexpression of these genes improves stress
tolerance in transgenics. DREB2 is also involved in heat stress response In the ABA-dependent pathways, bZIP transcription factors (AREB/ABF)
function as major regulatory factors after the accumulation of ABA, and MYC/MYB and NAC transcription factors are involved in stress-inducible gene
expression. We also identified genes for key enzymes, involved in ABA biosynthesis and metabolism, and signal transduction pathways upstream of
the transcription factors in drought stress response. We will discuss complex regulatory networks in drought stress response and tolerance.
(Yamaguchi-Shinozaki and Shinozaki: Annual Rev of Plant Biol. 57: 781-803 2006, Umezawa et al. : Current Opinion of Biotech. 17: 113-122 2006) "
(a) Gene Discovery Research Group, RIKEN Plant Science Center (b) Biological Resources Division, Japan International Research Center for
Agricultural Sciences (JIRCAS) (c) Laboratory of Plant Molecular Physiology, The University of Tokyo

S072 pH in the endomembrane system: Moving on

Schumacher, Karin-presenter karin.schumacher@hip.uni-heidelberg.de(a)

"The endomembrane system that serves endocytic and secretory trafficking is a complex and dynamic network. Given the amount of exchange and
maturation that takes place in this network, it is important to understand how the molecular characteristics of the individual compartments are
established and maintained. We have shown that the VHA-a1 isoform of the vacuolar H*-ATPase (V-ATPase) is localized in a compartment that,
based on its ultrastructure, is defined as the trans-Golgi network (TGN), but by function also serves as an early endosome (EE). pH in this
compartment is crucial for both endocytic and secretory trafficking leading us to suggest that the TGN/EE represents a central hub for protein sorting
in plant cells. We will discuss our model in the light of recent results on trafficking of PM-proteins like the brassinosteroid receptor BRI1 and the
cellulose-synthase complex CesA. Moreover, we will report on our attempts to further characterize this highly dynamic compartment. "

(a) Heidelberg Institute for Plant Sciences, University of Heidelberg

S073 Systemic Acquired Resistance

Ryals, John A.-presenter jryals@metabolon.com(a)

http://www.metabolon.com

"Innate immunity in plants was observed and documented as early as the 1890s as an induced resistance to pathogen infection caused by a previous
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unsuccessful infection by an unrelated pathogen. Over the next 70 years, there were hundreds of publications describing various forms of this
inducible resistance in plants. Frank Ross, in the early 1960s, undertook the first well characterized, physiological study of induced resistance using
tobacco infected with tobacco mosaic virus and defined a response he called systemic acquired resistance (SAR). To study SAR at a molecular level,
in the 1980s, we carried out a process of systematically isolating and characterizing proteins and genes from tobacco mosaic virus infected tobacco.
In the paper by Ward, et al, (1991), we used these genes as probes to define a molecular SAR fingerprint that consisted of the coordinated
expression of nine sets of genes. We showed that both salicylic acid and a synthetic inducer 2,6 dicholoroisonicotinic acid (INA) would also induce the
same set of genes and pathogen resistance as biologically induced SAR. Finally, we proposed a model that would link the induction of a
hypersensitive reaction to the production of salicylic acid (SA) as a signal for SAR in plants. In the following years, we extended those studies to show
that SA was indeed involved in signal transduction, but it was not the translocated signal. We also demonstrated that SAR involved a potentiation or
priming of the plant response which was analogous to viral priming of cytokine expression in innate immunity in humans suggesting that innate
immunity in plants and animals are branches of an ancient pathogen defense mechanism. Over the past 12 years, my laboratories have been
involved in developing a powerful new technology we originally called biochemical profiling, now called metabolomics. In a collaboration with Metraux
lab at the University of Fribourg, we have used this technology to examine the biochemicals present in phloem exudates from cucumbers induced to
resistance by tobacco necrosis virus. In collaboration with scientists at Syngenta, we have examined the biochemical basis of drought tolerance in
corn plants under water stressed conditions. The results of these studies will be presented. "

(a) Metabolon, Inc.

S074 Vernalization: remembering winter with an environmentally induced epigenetic switch

Amasino, Richard-presenter amasino@biochem.wisc.edu(a)

"Certain plants, such as biennials or winter annuals, require relatively long periods of cold exposure during winter to initiate flowering the following
spring. Cold exposure renders the meristem of such cold-requiring species competent to flower, and this acquisition of competence is known as
vernalization. A vernalization requirement ensures that flowering does not occur prematurely before the onset of winter. Cold exposure is also
involved in other developmental responses such as the release bud dormancy; in many species, bud dormancy is not broken until a the plant has
counted a sufficient number of days of cold to ensure that any subsequent warm weather actually indicates that spring has arrived. Our studies have
revealed that, in Arabidopsis, vernalization-mediated meristem competence is a function of the expression level of certain MADS-box genes such as
FLOWERING LOCUS C (FLC). FLC is a repressor of flowering. Exposure to prolonged cold causes epigenetic silencing of FLC and some FLC relatives,
thus rendering the shoot apical meristem competent to flower. During cold exposure, specific components of chromatin-remodeling complexes are
induced, and these chromatin-remodeling complexes catalyze covalent modification of histones of the chromatin of the flowering repressors resulting
in silencing of their expression. "

(a) Department of Biochemistry, University of Wisconsin

S075 Introduction of a chimeric chalcone synthase gene into petunia results in reversible co-suppression of homologous genes in
trans. Plant Cell 2: 279-289

Jorgensen, Richard-presenter raj@ag.arizona.edu(a)

Not submitted.

(a) University Of Arizona

Start End | Event Location
2:00 PM 4:00 PM | PSA Plenary 3 - Coral Reef Ecology Ni'ihau 312
2:00 P03006: Laurence McCook - Coral reef resilience, degradation and climate
change; the role of algal ecology
3:00 P03005: Mark Hay - Killer seaweeds: variance in allelopathic impacts across
coral species, seaweed species, and between the Caribbean and tropical Pacific
3:30 P03007: Guillermo Diaz-Pulido - Climate change effects on coral reef algae:
the missing piece in the future of coral reefs

P03006 "Coral reef resilience, degradation and climate change; the role of algal ecology”

McCook, Laurence J-presenter L.McCook@gbrmpa.gov.au(a,b)

"Coral reefs are of enormous environmental, social and economic value, and places of exquisite beauty. However, those values are under serious,
urgent threat from human activity, most critically from climate change. Unlike most shallow, hard-bottom marine habitats, typical coral reefs have low
biomass of benthic algae. The most common outcome of reef degradation is a 'phase shift' from abundant corals to abundant turfing or fleshy
benthic algae. Unravelling the ecological processes involved in those phase shifts has been a major focus for reef ecology over the last 20 years, but
has been hampered by insufficient attention to the ecology and diversity of reef algae. Key aspects have included: Demonstration of the critical
variability amongst algal groups in ecological processes; Distinguishing between nutrient and herbivore effects on algal growth biomass, and
empirical evidence that, when present, herbivores usually control biomass; Recognition that competition between corals and algae is neither simple
nor uniform, and provision of a conceptual framework for structuring this variability; Recognition that large-scale coral mortality is often the cause,
not the consequence of algal abundance, and that algal colonisation is the near-universal outcome of coral mortality. This observation becomes
critical in the context of climate change: increasing severity and frequency of mass bleaching of corals means algal dominance becomes the norm for
reefs. The ecology of reef algae is therefore a major priority, including: the impacts of climate change on the algae themselves, and algal effects on
coral regeneration and recruitment. Both aspects are critical to the capacity of reefs to maintain coral populations, and hence to the resilience of
reefs and their management. "

(a) Great Barrier Reef Marine Park Authority (b) Pew Fellowship in Marine Conservation

P03005 "Killer seaweeds: variance in allelopathic impacts across coral species, seaweed species, and between the Caribbean and
tropical Pacific"

Hay, Mark E.-presenter mark.hay@biology.gatech.edu(a)  Rasher, Douglas B. (a)

"Coral reefs are in dramatic global decline, with seaweeds replacing corals. However, it is unclear whether seaweeds harm corals directly or colonize
opportunistically following their demise from other causes. We show that 60-70% of the common seaweeds we tested in both the Pacific and
Caribbean caused bleaching of coral tissues on contact and that their lipid-soluble extracts alone produced these same effects. More extensive
experiments in the Pacific using numerous corals and seaweeds show considerable variance among seaweeds and corals in the outcome of seaweed-
coral contacts, but abundant seaweeds like Sargassum and Turbinaria have minimal allelopathic effects on all corals while less abundant seaweeds



like Chlorodesmis, Galaxaura, and Dictyota have strong negative effects on most corals. Allelopathic seaweed-coral interactions may be common on
modern reefs where herbivores no longer control seaweeds. In the field, chemically-rich seaweeds were rapidly consumed on a reef protected from
fishing, but undamaged or consumed at low rates on an adjacent fished reef. Continuing harvest of reef herbivores will lead to more seaweed-coral
contacts, increased allelopathic suppression of remaining corals, and continued loss of reef corals. . "

(a) Biology, Georgia Institute of Technology

P03007 Climate change effects on coral reef algae: the missing piece in the future of coral reefs

Diaz-Pulido, Guillermo-presenter g.diazpulido@ug.edu.au(a)  Anthony, Kenneth R.N. (a)  McCook, Laurence J. (b)  Hoegh-Guldberg , Ove

(@) Dove, Sophie (a)

"Climate change models suggest increasing coral reef degradation, causing increased dominance of reefs by benthic algae. However, little is known
about the impacts of climate change on the algae themselves, despite the critical roles they play in coral reef ecology. This paper critically reviews
the available literature and presents results of a series of experiments looking at the effects of ocean acidification and warming on reef algae and
their interactions with corals. Literature review identifies potential climate vulnerabilities for reef algae, potential threats to reefs from the algae, and
key knowledge gaps and strategic directions for research. New experimental studies on the Great Barrier Reef, Australia indicate that both crustose
coralline algae and fleshy macroalgae are highly sensitive to climate change. Rates of calcification, photosynthesis, survivorship and recruitment of
crustose coralline algae were severely affected with increasing CO, levels and temperature. Growth of the fleshy macroalga Lobophora variegata was
also inhibited under high levels of CO, and temperature representative of levels predicted for year 2100. Some algae had very narrow physiological
thresholds for temperature; others had large variability in the responses to ocean acidification. Upright macroalgae do not respond uniformly to
increasing atmospheric CO,, probably due to the variety of carbon concentrating mechanisms. Our results suggest that the coral reef macroalgae
studied are at least as vulnerable to ocean acidification and warming as hard corals. The ecological consequences of these effects are likely to be
complex, with major effects on ecosystem primary production, calcification and interactions with corals, and thus on the resilience of coral reefs."
(a) Centre for Marine Studies, The University of Queensiand (b) Great Barrier Reef Marine Park Authority
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Start End | Event Location
8:30 AM 12:30 PM | Symposium VIII: JOINT ASPB-PSA-NSF RCN PORPHYRA - PORPHYRA: A | Kalakaua Ballroom
CROP OF THE SEA B&C

Organizer: Susan Brawley, University of Maine

8:30 - S081: Susan Brawley, University of Maine, Orono - The crop and the
organism

9:00 - Absract S082: Juliet Brodie, Natural History Museum, London - Porphyra:
modern systematics interprets an ancient lineage

9:40 - S083: Mariana Cabral de Oliveira, University of Sao Paulo, Sdo Paulo -
Mobil'omics in Rhodophyta: what can we learn from Porphyra genome

10:15 - 10:40 - COFFEE BREAK OUTSIDE BALLROOM

10:40 - S084: Koji Mikami, University of Hokkaido, Hakodate - Development and
use of transient gene expression systems in Porphyra yezoensis

11:15 - S085: Arthur Grossman, The Carnegie Institution of Washington, Stanford
- Using molecular and genomic tools to probe acclimation and developmental
processes in algae

11:50 - S086: John Stiller, East Carolina University, Greenville - Porphyra
genomics: Unraveling mysteries of ancient developmental evolution

S081 The crop and the organism

Brawley, Susan H-presenter Brawley@maine.edu(a)

"Several species of the marine red alga Porphyra are grown commercially in Japan, China, and South Korea. The annual value (U.S. $) of this
aquaculture crop is ~ $1.4 billion/year. Porphyra spp. are valued as human food because of their Vitamin By, Vitamin C, mineral, and protein
content. Attempts are underway in the U.S. to develop other species of Porphyra for integrated aquaculture with finfish and shellfish. One of these
species is Porphyra umbilicalis (~270 Mb), which is being sequenced by the Joint Genome Institute (Dept. of Energy). Porphyra spp. are part of an
ancient eukaryotic lineage; have an alternation of generations between the commercially valuable blade (gametophyte) and a microscopic,
filamentous sporophyte; demonstrate high tolerance to stressful temperatures, drying, and high light; and have a large array of light-harvesting and
photoprotective pigments. This symposium explores these aspects of Porphyra biology in the context of the genomics project.”

(a) School of Marine Sciences, University of Maine, Orono, ME 04469, USA

S082 Porphyra: modern systematics interprets an ancient lineage

Brodie, Juliet A-presenter J.Brodie@nhm.ac.uk(a)

"Porphyra sensu lato, a cosmopolitan genus, is one of the largest genera of red algae. Humans have used species as a source of food probably for
thousands of years, and Porphyra may have been the first seaweed under cultivation. Fossil evidence suggests that bangiacean red algae occurred at
least 1.2 billion years ago and this may be reflected in the remarkable diversity of life histories exhibited by species and an array of life history
strategies. The diversity of species, global spread and antiquity of the genus suggest a remarkably successful group of organisms with the ability of
both the blade and conchocelis phase of the heteromorphic life history to survive global environmental changes. Species of Porphyra are notoriously
difficult to identify, and the complete number of species remains unknown. However, the application of molecular techniques, the ability to use these
methods on type or historical material, plus a global taxonomic approach, is enabling a much better understanding of biodiversity and distribution,
speciation and evidence of endemism within the group. At the same time, generic circumscriptions are under review because the genus is
polyphyletic. In this talk, I will review the progress made in understanding the taxonomy and phylogenetics of Porphyra and discuss the impact of a
molecular taxonomic approach. "

(a) Natural History Museum, Department of Botany

S083 Mobil'omics in Rhodophyta: what can we learn from Porphyra genome

Oliveira, Mariana C-presenter mcdolive@usp.br(a)

"The genome sequence of Porphyra will uncover the whole set of genes and functions required for the survival of this organism. Genes related to
basic functions such as generation of metabolic energy and flow of genetic information form the core 'stable' genome, through which it is possible to
trace the evolutionary history of an organism. But, survival depends also on the ability of the organism to adapt to environmental changes; organisms
can adapt as they acquire foreign DNA by horizontal gene transfer (HGT). This occurs through integration of mobile genetic elements, such as
transposable elements (TEs), self-splicing introns and associated genes, plasmids and viruses. Such elements can carry genes that may bring new
features into the cell and be a source of genetic variability. These mobile genetic elements may be associated with chromosome breaks and
rearrangements, and TEs are a major source of variation in genome size among the eukaryotes. There is not much information on mobile genetic
elements yet in Rhodophyta. Cyanidioschyzon merolae has a low number of TEs, but whether this reflects C. merola€s adaptation to extreme
environments and is related to a small compact genome, or is a general tendency in the red algae lineage it is not clear. Porphyra's 250+ Mbp
genome should be much richer in TEs. The identification of HGT events in the Porphyra genome will be achieved by different strategies, such as GC
content and codon usage, identification of coding frames for tranposases, recombinases, integrases, reverse transcriptases etc. The type and
distribution of TEs will be an important general feature of the genome, and the presence of TE transcripts in the EST, will indicate the extent of
transposition activity."

(a) Mariana C Oliveira

S084 Development and use of transient gene expression systems in Porphyra yezoensis

Koji, Mikami-presenter komikami@fish.hokudai.ac.jp(a)

"The red alga Porphyra yezoensis has been proposed as a model marine plant for physiological and genetic studies in marine algae because of its
biological and economical importance. Especially, collection and analyses of expressed sequence tags (ESTs) enable us to identify genes of interests.
However, functional analysis of genes in this organism has been inhibited by the lack of genetic transformation systems and the inability to express
foreign genes in Porphyra. To eliminate this problem, we developed transient gene expression systems in P. yezoensis using particle bombardment.
Critical factors required to achieve reproducible and efficient expression of the B-glucuronidase gene were optimization of codon usage (increased GC
content in the coding sequence) in combination with use of the strong glyceraldehyde-3-phosphate dehydrogenase (PyGAPDH) or actin 1 (PyActi)



promoters. Using this system, a regulatory region of the sporophyte-specific expression of the plasma membrane Na*-ATPase gene has been
identified. We further succeeded in the expression of fluorescently-labelled proteins in living P. yezoensis cells. Using this system, the Pleckstrin
homology domains from human phospholipase Cd1 and Aktl were localized in the A. yezoensis plasma membrane, where they proposed to
specifically bind to different kinds of phosphoinositides (PIs) involved in determination of cell polarity. Additionally, fluorescently-labelled transcription
factors were localized in the nucleus. These successful applications of transient gene expression systems could contribute to understand regulatory
mechanisms of the haplodiplontic life cycle and PI-based determination of cell polarity during development in P. yezoensis."

(a) Faculty of Fisheries Sciences, Hokkaido University

S085 Using molecular and genomic tools to probe acclimation and developmental processes in algae

Grossman, Arthur R.-presenter arthurg@stanford.edu(a)  Pootakham, Wirulda (a,b) = Gonzalez-Ballester, David (a)
http://carnegiedpb.stanford.edu/grossman-lab

"As the environment undergoes fluctuations, organisms in that environment can modulate both gene expression and the activities of proteins through
post-translation modifications that adjust their physiology to better cope with changing extracellular and intracellular conditions. The model,
unicellular green alga Chlamydomonas reinhardfii exhibits strong phenotypic and genotypic acclimation programs when the cells are transferred to a
new environment (e.g. altered nutrient, oxic or light conditions). With the sequencing of the Chlamydomonas genome and the development of an
array of emerging high throughput sequencing technologies, many acclimation and developmental processes are readily queried at the genome-wide
level. Furthermore, because DNA sequencing has become very high throughput and its cost has dropped precipitously, there is renewed interest in
generating genome sequences for algae that perform novel biological processes, that undergo intricate developmental programs, that are positioned
at key evolutionary branch points, and that have the potential to produce oils and other commercially valuable products. Porphyra represents a group
of macroalgae that satisfy more than one of these criteria. While my talk will emphasize the use of genomic information and genome-wide
approaches to examine how Chlamydomonas copes with changing environmental conditions, I will also discuss in more general terms how many of
these genomic approaches can be applied to novel aspects of Porphyra development and physiology. "

(a) Carnegie Institution for Science, Department of Plant Biology (b) Stanford University, Department of Biology

S086 Porphyra genomics: Unraveling mysteries of ancient developmental evolution.

Stiller, John W-presenter stillerj@ecu.edu(a)

http://www.ecu.edu/cs-cas/biology/stiller_john.cfm

"It generally is accepted that major groups of multicellular organisms evolved independently, each from its own unique protistan ancestor. Many
genetic components involved in the evolution of developmental complexity appear to be ancient, predating the split between animals and plants;
however, this common genetic toolbox was used quite differently during the respective evolution of these two groups. As the putative sister group to
the Viridiplantae, red algae offer a compelling system for investigating yet another independent foray into multicellular development, presumably
beginning with comparable building blocks to those present in the ancestor of the green plant lineage. One enduring and particularly intriguing
question is why rhodophytes never acquired the levels of cell and tissue differentiation found in green plants? Rather, the most complicated
morphologies in the most developmentally complex red algae are achieved through elaboration of filamentous structures. Porphyra occupies a pivotal
place in the evolution of red algal development, representing the lineage that diverged just before the emergence of more diverse and structurally
complicated florideophyte red algae. Moreover, well-preserved fossils suggest that Porphyra's basic life history and developmental plan have not
changed substantially for the last 1.2 billion years. Thus, Porphyra offers a unique window into perhaps the earliest and among the most successful
experiments in multicellular development. Combined with existing genomic resources from both simple and complex green plants, a unicellular red
alga (Cyanidioschyzon merolae), and concurrent development of a florideophyte genome (Chondrus crispus), the complete Porphyra genome will
foster direct comparative analyses of the genetic bases of development, both within and between these two major photosynthetic lineages."

(a) East Carolina University

Start End | Event Location
2:00 PM 5:05 PM | Symposium IX: PRESIDENT'S SYMPOSIUM - Biological Networks Kalakaua Ballroom
Organizer: Sarah Assmann, Penn State University B&C

2:00 Sarah Assmann - Introduction

2:05 - S091: Reka Albert, Ph.D. and Sarah M. Assmann, Ph.D., Pennsylvania State
University - Boolean modeling of microarray data reveals modes of heterotrimeric
G protein action

2:45 - S092: Nicholas J. Provart, Ph.D., University of Toronto, Canada - Biological
networks for hypothesis generation in plant biology using large-scale data sets
3:25 - 3:55 - COFFEE BREAK OUTSIDE BALLROOM

3:55 -S093: Joel S. Bader, Ph.D. Johns Hopkins University, - Surfing the web of
biological interactions

4:30 - S094: Elena R. Alvarez-Buylla, Ph.D., UNAM-Instituto de Ecologia, Mexico -
Flower evo-devo: a conserved theme and an exception from the Mexican tropics

S091 Boolean modeling of microarray data reveals modes of heterotrimeric G-protein action

Albert, Reka-presenter ralbert@phys.psu.edu(a)  Assmann, Sarah (b)

"Heterotrimeric G proteins, composed of Ga and GBy dimers, regulate numerous cellular and developmental responses. In metazoan systems, it is
well known that some responses depend on Ga, some on GBy, and some on interaction of both Ga and GBy with downstream effectors. Plants also
exhibit G-protein control of numerous hormonal and developmental pathways, but the underlying mechanisms are less well established. In
Arabidopsis, T-DNA mutants of the sole Ga subunit gene, GPAZ, and of the sole GB subunit gene, AGBI, exhibit abscisic acid (ABA) hyposensitivity of
some guard cell responses, and ABA hypersensitivity in some seed and seedling responses, suggesting cell/tissue specificity of G-protein based
signaling cascades. To further elucidate the relationships between ABA and G-protein signaling, we used microarray technology to profile the
transcriptomes of guard cells and mature leaves of wild-type plants, gpal mutants, agb mutants, and gpal agbl double mutants, with and without
ABA treatment. Microarray data were then assessed in terms of Boolean functions representing different modes of G-protein operation. We found
that guard cells and leaves appear to prioritize different modes of G-protein operation. For example, in guard cells in the absence of ABA there was
strong evidence both for gene expression dependent on the presence of both Ga and GB (Boolean rule: GPA1 AND AGB1) and for expression
dependent only on the presence of GB (Boolean rule: AGB1), whereas in leaves the mechanism requiring both Ga and G for expression
predominated. Many more genes were co-regulated by ABA and G-protein subunits in leaves than in guard cells; only 3 genes in leaves showed the
same mode of G-protein regulation in both the absence and presence of ABA. Thus, comprehensive transcriptomic studies of G-protein mutants are
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yielding clues as to the nature of cell/tissue specific G-protein signaling cascades."
(a) Physics Department, Penn State University (b) Biology Department, Penn State University

S092 Biological Networks for Hypothesis Generation in Plant Biology Using Large-scale Data Sets

Provart, Nicholas J.-presenter nicholas.provart@utoronto.ca(a) Geisler, Matt (b)  Geisler-Lee, Jane (b)  Lan, Hui (c)  Bonner, Anthony

(c) Bassel, George (d)  Morris, Quaid (e)

http://www.csb.utoronto.ca/faculty/provart-nicholas

"We have entered the post-genomic era, where technological advances have made the generation of data about the levels and states of all biological
molecules - transcripts, proteins, metabolites - in a cell or organism increasingly high-throughput and cost-effective. These data can provide a wealth
of information to lab-based researchers, if the data are 'mined’ appropriately. The ability to perform so-called 'electronic Northerns', i.e. querying
expression data sets with a gene of interest to see how it is responding across all treatments in the database, has proved to be of enormous utility,
especially in the context of non-redundancy within gene families. In this vein, the international AtGenExpress Project and individual researchers have
generated gene expression data sets from representative experiments in Arabidopsis and has made them available to the community. We have
developed tools, available as part of the Bio-Array Resource at http://bar.utoronto.ca, for exploring these and other data, to allow deeper insights
into biological questions and to help guide lab-based research. An emerging theme in plant biology is that interactions, be they regulatory or protein-
protein, create networks. In the former instance, coexpression networks can provide more robust support for inferred biological involvement than
simple coexpression analyses alone. Coexpression networks developed using publicly-available gene expression data sets from dormant and
germinating seeds have provided high-quality candidates for genes involved in regulating these two important processes (joint work with George
Bassel, Hui Lan and Anthony Bonner). In the latter instance, the complex cellular functions of an organism frequently rely on physical interactions
between proteins. A map of all protein-protein interactions, an interactome, is thus an invaluable tool. An interactome for Arabidopsis thaliana
predicted from interacting orthologs in 7 organisms will be presented (joint work with Matt Geisler and Jane Geisler-Lee). These predictions can aid
researchers by extending known complexes and pathways with candidate proteins. Finally, methods for integrating networks of coexpression,
protein-protein interaction, and of other high-throughput data, can provide additional levels of support for novel function identification. An algorithm
for doing so, called GeneMANIA, will be presented and discussed (joint work with Quaid Morris). "

(a) Department of Cell & Systems Biology / Centre for the Analysis of Genome Evolution and Function, University of Toronto, CANADA (b)
Department of Plant Biology, Southern Illinois University Carbondale, IL., USA (c) Department of Computer Science, University of Toronto, CANADA
(d) Department of Horticulture, Oregon State University, OR., USA (e) Centre for Cellular and Biomolecular Research, University of Toronto, CANADA

S093 Surfing the web of biological interactions

Bader, Joel S.-presenter joel.bader@jhu.edu(a)

http://www.baderzone.org

"Networks are a powerful metaphor for biological systems because they provide an interpretable model for the functional organization of genes and
proteins. Networks are practical models because modern technologies make it feasible to measure underlying gene and protein interactions
systematically and at high throughput. Paralleling the growth of molecular network data has been the explosion of social network data collection, with
rapid cross-fertilization of ideas for analyzing networks at these two length scales. We will describe effective strategies for two dominant uses of
network data: searching a network for functional neighbors of genes of interest, and clustering a network to automatically detect gene and protein
communities. We will discuss how methods have been adapted for different classes of biological interactions: physical interactions between proteins,
epistatic interactions between genes, and metabolic correlations. We will also discuss methods that draw information from multiple types of network
data. Finally, we will discuss the use of networks as a lens for interpreting genome-wide screens for quantitative trait loci."

(a) Department of Biomedical Engineering, Johns Hopkins University

S094 Flower evo-devo: a conserved theme and an exception from the Mexican tropics

Alvarez-Buylla, Elena-presenter eabuylla@gmail.com(a)

"Evolutionary developmental biology (evo-devo) addresses an important neglect of the 'modern synthesis' of evolutionary biology: development. Evo-
devo aims at explaining the origins of organismal form mechanistically. Flowers are complex structures, with an overall conserved body plan in all,
except one, angiosperm species. In this talk I summarize our efforts to mechanistically explain such conserved theme in flower patterning and the
unique inside-out floral arrangement of Lacandonia schismatica, a Mexican species alone among the 250,000 species of flowering plants, with central
stamens (male organs) instead of central carpels (female organs). A gene network model for floral organ cell specification grounded on experimental
data for Arabidopsis thaliana shows that precise signaling pathways are not required to restrain cell types of floral primordial organs; these and their
temporal morphogenetic pattern, are rather determined by overall gene network architecture in a robust dynamic fashion, that resists minor
maodifications in gene interactions and duplications present in other model species with the stereotypical floral plan. In contrast, L. schismatica bears
central stamens and third whorl carpels. Spatio-temporal patterns of L. schismatica orthologues of the A, B and C-type floral identity genes
characterized in model systems, suggest that the B function necessary for stamen specification is displaced to the centre of the L. schismatica flower.
Thus, this is an example of a fixed morphological saltation in extant natural populations, that may have resulted from a small genetic modification.
We discuss this exceptional discovery in the context of the uncovered gene regulatory network for floral organ specification."

(a) Departamento de Ecologia Funcional, Instituto de Ecologia, UNAM, Mexico
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MINISYMPOSIA/ TALKS — SATURDAY, JULY 18

Start End Event Location
12:30 PM 5:00 PM PSA Bold Talks (15-20 min poster talks) Kaua'l 311
12:30 - P04002: Craig Aumack - Impacts of filamentous algal epjphytes/endophytes on
macroalgal productivity in the Western Antarctic Peninsula

12:45 - P02010: Stephanie Brunelle - Post-transcriptional regulation of the DNA
Replication Fork Proteins in the Florida Red Tide dinoflagellate, Karenia brevis

1:00 - P05018: Amy Lynn Carlile - Molecular systematics of North Pacific Ceramiaceae
species, with a focus on the tribe Ceramieae

1:15 - Abstract P02009: Jillian Lynch - Metacaspase activity in aging Karenia brevis
cultures: preliminary insight into cellular mechanisms regulating bloom termination.
1:30 - P05021: Kimberly Peyton - Exotic threats to biodiversity: A new species of
Udotea forms meadows in the deep-water of Hawaii with an invasive alga bordering its
edges

1:45 - P04015: Rosemary Romero - Recruitment strategies of the early colonizing
macroalgae Ulva (Linnaeus) and Porphyra perforata in central California

2:00 - P04012: Heather Spalding - Discovering deepwater algal meadows in Hawaii:
Home is where the Halimeda is

2:15 - P03001: Cheryl Squair - Feast or famine? Evaluating the significance of nutrient
enrichment to crustose coralline algae on Ofu, American Samoa.

2:30-3:00 Coffee Break In Ala Halawai Hallway

3:00 - P04020: Daniel O'Doherty - Genetic assessment of the pantropical alga
Acanthophora spicifera (Rhodophyta) as revealed by DNA sequencing and microsatellite
genotyping, with a focus on Hawaiian populations

3:15 - P06001: Yen-Chun Liu - Mechanism for Differential Desiccation Tolerance in
Porphyra Species

3:30 - P05019: Bridgette Clarkston - A comparison of two DNA barcode markers for
species discrimination in marine red algae

3:45 - P05017: Katy Hind - Identification of the genus Corallina (Corallinales,
Rhodophyta) in Canada

4:00 - P06005: Erin Cox - Taking tropical stress in stride? An investigation of the
impact of low tides on the brown alga Padina sanctae-crucis distribution and physiology.
4:15 —P03002: Thomas Sauvage - Assessing impacts of the non-indigenous red alga
Gracilaria salicornia on Waikiki's reef health: Algal distribution changes over a 40 year
period.

4:30 —P04007: Selena McMillan - Grazing effects of the turban snail, Chlorostoma
brunnea, on the productivity of the giant kelp, Macrocystis pyrifera, in central California.
4:45 —P04004: Megan Wehrenberg - Afternative life history of Gracilariopsis sp.
(Rhodophyta) within the dynamic substrate regime of a central Californian estuary

P04002 Impacts of filamentous algal epiphytes/endophytes on macroalgal productivity in the Western Antarctic Peninsula

Aumack, Craig F-presenter aumack@uab.edu(a) Amsler, Charles D (@)  McClintock, James B (a)  Baker, Bill J (b)

"It has been hypothesized that the extensive mesograzer community along the western Antarctic Peninsula controls epiphytic algae as well as
emergent filaments from endophytic species. However, should grazing limit exterior fouling by potentially pathogenic microphytes, than the
macrophyte population may actually benefit from the massive population of primary consumers. Although the idea may initially seem counter
intuitive, the negative impacts of epi/endophyte fouling may outweigh the stresses caused by amphipod grazing. Epiphytic fouling, which can reduce
light availability and interfere with gas exchange, may provide enough stress to significantly alter the infested tissue's photochemistry. To test this
theory, a series of mesocosm experiments were conducted at Palmer Station, Antarctica. Three individuals from six different species of Antarctic
macroalgae were placed in ten different flow-through unfiltered seawater mesocosms. Amphipods were added to five mesocosms while the other five
remained herbivore free. At the end of six weeks, a PAM Flourometer and visual assessments were used to assess any differences between the
photochemistry and epiphytic growth on individuals kept in a consumer free environment versus those in simulated natural conditions. Initial results
indicate that some species of macroalgae, contained in an herbivore free environment, demonstrated decreased photo-efficiencies and noticeably
higher instances of epiphyte presence and diatom colonization while other exhibited no change to differing regimes of grazing. These results, along
with discussion on the exact nature of photochemical change in response to increased biofouling will also be addressed. "

(a) The University of Alabama at Birmingham (b) The University of South Florida

P02010 "Post-transcriptional regulation of the DNA Replication Fork Proteins in the Florida Red Tide dinoflagellate, Karenia brevis"
Brunelle, Stephanie A-presenter brunell@musc.edu(a,b) Van Dolah, Frances M (b,a)

"The dinoflagellate, Karenia brevis, is responsible for harmful algal blooms in the Gulf of Mexico that cause extensive marine mortalities and human
illness. The molecular mechanisms controlling the cell cycle in this dinoflagellate are important because bloom development occurs through
vegetative cell division. Microarray and gPCR studies have demonstrated that, unlike typical eukaryotes, dinoflagellate cell cycle genes are not
regulated at the transcriptional level, including replication fork proteins that are typically activated by transcription upon S-phase entry. Post-
transcriptional control of these genes is further suggested by the presence of a common trans-spliced leader sequence on their transcripts. The
absence of transcriptional control raises the question of what mechanism(s) limit replication fork activity to S-phase. Here we demonstrate by
immunolocalization that K. brevis PCNA is constitutively present in the nucleus throughout the cell cycle. However, its distribution within the nucleus
changes, with prominent staining of chromatin-bound PCNA during S-phase, whereas it is present in a peripheral pool during the rest of the cell
cycle. A similar pattern is observed in the trypanosome, a protist that utilizes spliced leader mediated post-transcriptional control of gene expression.
Two additional replication fork proteins, K. brevis RPA70 and RFC5, show similar nuclear localization and expression. gPCR analysis of polysome
fractionated RNA is currently underway to determine if their translation is cell-cycle dependent. Further, localization-specific protein modification by
Sumo or ubiquitin is being investigated. Together, these results will provide insight into how the dinoflagellate regulates S-phase in the absence of



transcriptional control. "

(a) Medical University of South Carolina (b) Center for Coastal Health and Environmental and Biomolecular Research, National Ocean Service, NOAA

P05018 "Molecular systematics of North Pacific Ceramiaceae species, with a focus on the tribe Ceramieae"

Carlile, Amy L-presenter acarlile@u.washington.edu(a) Waaland, J. Robert (a)

"The Ceramiaceae is a species rich family containing approximately 7% of all red algal species. Although this family has recently been the subject of
taxonomic revision, some relationships among species remain unclear. This research infers the evolutionary history of North Pacific Ceramiaceae taxa
using molecular sequence data from the nuclear encoded gene RPB1, a novel marker for red algal systematics that codes for the large subunit of
RNA Polymerase II, and the chloroplast rbcl gene, which codes for the large subunit of RuBisCo. Resulting phylogenies are used to test the validity of
current taxonomic groupings. These data are also compared to existing data sets to evaluate congruency between results. Emphasis will be on taxa
within the tribe Ceramieae, which account for approximately half of the Ceramiaceae as currently defined. Within this tribe, the genus Ceramium has
been found to be polyphyletic, and therefore warrants some revision. As phylogenies are inferred from molecular data, morphological traits will be
mapped onto the molecular based topology to better understand their evolution. From these results, traits that define certain monophyletic groups
will be deduced and considered as diagnostic for taxonomy. Determination of diagnostic characters will have positive implications for current
taxonomic schemes and facilitate accurate identification."

(a) University of Washington

P02009 Metacaspase activity in aging Karenia brevis cultures: preliminary insight into cellular mechanisms regulating bloom
termination.

Lynch, Jillian G-presenter lynchjg@musc.edu(a,b)  Van Dolah, Frances M (a,b)

"Karenia brevis, a toxic dinoflagellate, is responsible for near annual harmful algal blooms in the Gulf of Mexico. These blooms cause extensive
ecological and economic losses due to massive fish kills, marine mammal mortalities, and human iliness caused by neurotoxic shellfish poisoning and
respiratory irritation. The development of successful management strategies for K. brevis blooms is contingent upon understanding the molecular
mechanisms that regulate bloom initiation, propagation, and termination. Mechanisms regulating K. brevis bloom demise, in particular, have
remained largely uninvestigated, although recent studies have identified programmed cell death (PCD) pathways in several other bloom-forming
phytoplankton species. We have identified in K. brevis putative metacaspases, known central mediators of PCD in plants, fungi, and protists.
Immunoblot analysis of K. brevis over a growth curve revealed immunohybridization of multiple proteins to a polyclonal antibody raised against a
recombinant Emiliania huxleyi metacaspase protein, which changed in prominence as cultures aged. Caspase-specific activities examined by in vitro
caspase cleavage assays exhibited a significant increase during the transition from logarithmic to stationary phase, and remained elevated until late
death stages. Identification of metacaspases from our EST libraries, cross reactivity with an £. Aux/eyi metacaspase polyclonal antibody, as well as
caspase-specific activities in naturally aging cultures provide preliminary evidence that K. brevis contains PCD machinery and may utilize an
apoptosis-like pathway during cell death. Further characterization of the function(s) of metacaspases in K. brevis may lead to the identification of
molecular biomarkers for bloom termination. "

(a) Marine Biomedicine and Environmental Sciences, Medical University of South Carolina (b) Marine Biotoxins Program, NOAA Center for Coastal and
Environmental Health and Biomolecular Research

P05021 Exotic threats to biodiversity: A new species of Udotea forms meadows in the deep-water of Hawaii with an invasive alga
bordering its edges

Peyton, Kimberly A-presenter peyton@hawaii.edu(a)  Ballantine, David L (b)  Smith, Celia M (a)

"Although rarely explored, deep-water marine assemblages in the tropical photic zone can yield remarkable biodiversity including new species to
science. Receiving even less attention in deep-water ecosystems is one of the primary global-scale threats to biodiversity - the human-mediated
introduction of species. Avrainvillea amadelpha, a Bryopsidalean alga first discovered on the west and south shores of O"ahu, Hawai'i in the 1980s,
is one of at least 20 non-indigenous macroalgae in the coastal areas of the Hawaiian Islands. Consistent with predictions that the siphonous green
algae are exceptional in their ability to invade a broad range of habitats and substrates, A. amadelpha has established persistent populations on

0O ahu in shallow water on tidal benches, coral reefs and seagrass meadows. An additional source of concern with Bryopsidalean invaders is their
broad light requirements, and as a result, many of these algae can occur beyond the limits of conventional scuba diving. We completed baseline
surveys in the deep-waters of O ahu using manned submersibles, a remotely controlled vehicle and technical diving near the earliest collection site of
A. amadelpha. Our objectives were to report on the presence/absence of A. amadelpha in deep-water and the native assemblages that may be at risk
to invasion. During the course of this work, we discovered a previously unknown deep-water Udotea sp. forming vast meadows growing in sand and
extending to at least 90 m. Avrainvillea amadelpha was found to 70 m where it co-occurred with the Udotea sp. at the shallower extent of the latter
species' depth range. We propose a new species of Udotea, based on morphometric and molecular analyses."

(a) University of Hawaii at Manoa (b) University of Puerto Rico

P04015 Recruitment strategies of the early colonizing macroalgae U/va (Linnaeus) and Porphyra perforata in central California
Romero, Rosemary-presenter rromero@miml.calstate.edu(a)

"Ephemeral algae are early colonizers of the rocky intertidal after a disturbance, although the mechanism of early colonization (including benthic
microscopic stages and waterborne propagules) is poorly known. Recruitment of the ephemeral Ulva spp. was studied in two types of disturbance
manipulations (partial removal where all macroscopic organisms were removed v. complete removal where all macro-and microscopic organisms
were removed) and an un-manipulated control in the mid-low intertidal (Mazzaella zone). Replicate disturbances were created in August 2007,
November 2007, January 2008, and May 2008 and were monitored until August 2008 on a rocky bench north of Pigeon Point, CA. Recruitment into
partial removals resulted from both waterborne propagules and microscopic remnants left on the substrate post-disturbance, while recruitment to
complete removals did not result from fragments. Ulva recruitment peaked after two months in plots cleared in August 2007 and May 2008 but peaks
differed among treatments indicating temporal differences in recruitment strategies. Among treatment differences in Ulva abundance following
August 2007 and May 2008 disturbances indicated that remnants do not contribute a large portion to post-disturbance recruitment. Ulva failed to
recruit into plots cleared in November 2007 and January 2008, although, Porphyra perforata (Porphyra) responded to both treatment disturbances
and natural disturbances. Porphyra recruitment was 10 times greater in cleared plots than controls. Both Ulva and Porphyra responded to
disturbances in unexpected ways; Ulva recruited seasonally and Porphyra recruited to a zone in which it usually is absent. "

(a) Moss Landing Marine Laboratories, SISU

P04012 Discovering deepwater algal meadows in Hawaii: Home is where the Halimeda is
Spalding, Heather L-presenter hspaldin@hawaii.edu(a)
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http://www.botany.hawaii.edu/gradstudentpages/Heather_Spalding.htm

"The green alga Halimeda kanaloana forms meadows in Hawaii over soft sediments, but little is known about its ecology or demography. We used
technical diving, ROV surveys, and submersibles to describe spatial and temporal variation in distribution, abundance, demography, and growth of H.
kanaloana across a broad depth gradient. We found H. kanaloana meadows occurred to 90 m and covered hundreds of kilometers of the ocean floor.
The meadows formed a unique habitat for cryptic organisms, and were used as a hunting ground for large, predatory fish and Hawksbill sea turtles.
Halimeda individuals were long-lived (> 27 months), but fluctuated greatly in segment number and height over time. Densities peaked at 20 m (342
+/- 13 SE individuals per m?), but varied seasonally and among locations. Halimeda growth was rapid (9.8% +/- 1.4% SE new growth per plant per
week) and generally decreased with increasing depth. Episodic abundances of other green algae (e.g., Caulerpa filicoides) and cyanobacteria
(Lyngbya majuscula) overgrew Halimeda, negatively affecting growth. Manipulative clearing experiments (mimicking observed anchor scars) showed
Halimeda could quickly regrow from the intact holdfast, but was slow (> 20 months) to recolonize areas cleared of both holdfast and thallus. The
perennial nature and rapid growth rates of H. kanaloana appear to contribute toward the broad success of this species and serves to inform
management of deeper reefs. As an example, disturbance removing entire individuals over a large area, e.g. repeated cruise ship anchoring, would
require years for recovery. Halimeda meadows cover a substantial area of the ocean floor in Hawaii, and form a critical habitat linking soft sediments
to coral reefs."

(a) University of Hawaii at Manoa, Botany Department

P03001 "Feast or famine? Evaluating the significance of nutrient enrichment to crustose coralline algae on Ofu, American Samoa."
Squair, Cheryl A-presenter squair@hawaii.edu(a)

"On the pristine, remote island of Ofu, American Samoa, crustose coralline algae (CCA) are the dominant functional group and comprise 27-45 % of
the reef crest/ back reef area. In most studies to date, CCA in coral reef ecosystems have been evaluated by changes to percent cover or biomass.
While valuable, these studies cannot address physiological processes that may underlie cover/ biomass outcomes. To test if elevated nutrients might
impact the growth of CCA, a randomized block design nutrient enrichment experiment was conducted on a reef on Ofu. Because of the difficulties
inherent in assessing growth of CCA /n situ, a pulse amplitude modulated (PAM) fluorometer was used to measure the relative Electron Transport
Rate (rETR) as a proxy for photosynthesis and to document changes in rates that might result from experimentally elevated nutrient levels. Across 10
sites, over a five-week period, there was no treatment effect, i.e., no increase in rETRmax Or alpha, suggesting that CCA are nutrient sufficient.
Further, mean rETRmax and alpha values from CCA were constant across the reef. These results are consistent with other studies that noted no
changes in percent cover of CCA following nutrient enrichment. The reef on Ofu experiences high wave energies, which may drive tidal upwelling,
episodic nutrient transport to reefs by internal waves, and/or other processes to provide a sufficient flux of nutrients such that CCA at Ofu have a
favorable nutrient status."

(a) University of Hawaii - Manoa

P04020 "Genetic assessment of the pantropical alga Acanthophora spicifera (Rhodophyta) as revealed by DNA sequencing and
microsatellite genotyping, with a focus on Hawaiian populations”

O'Doherty, Daniel C-presenter odoherty@hawaii.edu(a)  Sherwood, Alison R (a)

"Acanthophora spicifera (Vahl) Borgesen is a common red alga in warm waters throughout the world and has been reported as a nuisance in several
widely-separated Pacific ecosystems. We conducted a geographically broad investigation of the phylogeography and genetic population structure of
A. spicifera using mtDNA COI sequences and microsatellite markers. Analyses revealed an unexpectedly high level of genetic structure and variation,
especially relative to other macroalgae. Because A. spicifera in Hawaii was recently introduced, is seldom observed in a sexually reproductive state,
frequently produces clonal recruits, and has broad dispersal capabilities, genetic analyses were expected to indicate uniformity both within and
among populations. Microsatellite genotyping of Hawaiian samples confirmed the widespread occurrence of clonal reproduction but revealed an
unexpected degree of population structure within the archipelago. For worldwide phylogeographic analyses, samples were collected throughout the
Pacific Basin, Caribbean Sea, and West Australia. Sequence polymorphism was found to be conserved on a local geographic scale; in the majority of
cases a single haplotype was identified from each oceanic island or along vast stretches of coastline. However, the occurrence of 14
biogeographically informative haplotypes with pairwise differences as high as 12 bases represents unusually high intraspecific polymorphism for COI
in rhodophycean lineages. Genetic analyses indicated the presence of several intraspecific lineages and provided insight regarding the original
sources of invasive populations in Hawaii, Mexico, and the Marshall Islands. "

(a) University of Hawaii at Manoa - Botany Department

P06001 Mechanism for Differential Desiccation Tolerance in Porphyra Species

Liu, Yen-Chun -presenter liu.yenchunliu@gmail.com(a) Lawton, Jamie (b)  Miljkovic, Milos (b)  Wong, Jonathan (a)  Hennequart, Frank

(c) Cheney, Donald (a)

"Intertidal algae provide an unique model system for the study of desiccation tolerance because they face a rapid change in water content twice a
day. Our study on two intertidal algae, P. umbilicalis and P. yezoensis, show that both species lose about 95% of their water in the first two hours of
desiccation and their final relative water content is virtually the same. Massive membrane leakage, reduced respiration and reduced oxygen evolution
were observed in P. yezoensis after desiccation, but not in 2. umbilicalis. TEM observation revealed extensive membrane disruption only in A.
yezoensis after desiccation. Reactive oxygen species (ROS) defense, repression of membrane phase transition and formation of cellular glass are the
three major desiccation tolerance mechanisms reported in land plants. ROS defense does not appear to be the key factor here, because neither
species showed an increase in membrane peroxidation after desiccation. Repression of membrane phase transition cannot explain the different
response because the membranes of both species remain in liquid crystalline when desiccated. Our data suggest that the cytoplasm of P. umbilicalis
forms a more stable glass when the organism is desiccated, and that the molecular mobility is lower in the drying P. umbilicalis. A dehydrin-like
protein was detected in great abundance in P. umbilicalis and could play a key role in the better desiccation tolerance of this species. "

(a) Department of Biology, Northeastern University (b) Department of Chemistry and Chemical Biology, Northeastern University (c) Department of
Biochemistry, National Universtiy of Ireland

P05019 A comparison of two DNA barcode markers for species discrimination in marine red algae

Clarkston, Bridgette E.-presenter bridgette.clarkston@unb.ca(a,b)  Saunders, Gary W. (a,b)

"The accurate identification of many red algae to the species level using traditional morphological characters can be frustrating and overwhelming.
For example, members of the red algal family Kallymeniaceae (Gigartinales, Florideophyceae) are often challenging to identify due to high plasticity
of the morphological and anatomical traits typically used to delimit species. The emerging field of 'molecular-assisted alpha taxonomy' can greatly
alleviate this issue. In this approach a large number of specimens are sequenced for a standard DNA marker as a first step to genetic species
assignment, followed by detailed morphological observations. Regions of the mitochondrial cytochrome c oxidase I gene (COI-5") and the plastid 23S
rRNA gene (UPA) have been proposed as DNA barcode markers for rapid species identification in red algae. COI-5' is a more sensitive marker for



delimiting species, however, it can be difficult to acquire clean amplification products from many isolates of the Kallymeniaceae because of biological
contamination. This problem can be overcome by using species specific primers. The UPA, on the other hand, has primers that are universal and
work in diverse lineages (e.g. red algae, brown algae, green algae), however, lower interspecific sequence variation in this marker has the potential
to underestimate species diversity. Here a comparison of COI-5' and UPA for resolving species of the Kallymeniaceae from British Columbia, Canada
will be discussed."

(a) Center for Environmental & Molecular Algal Research (b) Biology Department, University of New Brunswick

P05017 "Identification of the genus Corallina (Corallinales, Rhodophyta) in Canada"

Hind, Katharine R-presenter katy.hind@unb.ca(a)  Saunders, Gary W (a)

http://www.unb.ca/cemar/saunders/

"The process of identifying and classifying seaweed has largely been restricted to the study of morphological and anatomical traits. Species
identification of seaweeds is problematic for many groups due to a high level of phenotypic plasticity and cryptic diversity. In the last decade, the use
of genetic characters in the identification of red algal species has become an established tool for such challenging groups. This study examines the
species diversity of the genus Corallina in Canada using an integrative taxonomic approach. The approach involves establishing genetic species
groups using the mitochondrial gene cytochrome C oxidase subunit 1 (CO1) and then assessing the morphological characters that are ubiquitous
within these groups. Current taxonomic classifications recognize five species in the genus Corallina in Canada, however my preliminary results
suggest nine unique genetic species groups. This finding indicates that cryptic diversity may be present for this genus. My future research will be
directed towards using molecular data in combination with a rigorous morphological examination to elucidate species diversity in this taxonomically
challenging algal group. "

(a) University of New Brunswick, Department of Biology

P06005 Taking tropical stress in stride? An investigation of the impact of low tides on the brown alga Padina sanctae-crucis
distribution and physiology.

Cox, T. Erin-presenter erincox@hawaii.edu(a)  Smith, Celia M. (a)

"Lush macroalgal beds cover intertidal benches in Hawaii, however, tropical reefs characterized by high temperatures and irradiances are among the
most stressful habitats worldwide for photosynthetic organisms. Yet, few studies examine responses of macroalgae in situ to such stresses. To
address this gap, we have begun to investigate impacts of tropical micro-tidal regime on distribution and physiology of common intertidal
macroalgae. We used point-intercept techniques at two intertidal sites on Oahu (Barber's Point and Diamond Head) to identify macroalgal spatial
patterns. Sites were 57% similar in organism abundance and macroalgae occurred in discrete zoned bands. Physiological tolerances can contribute to
zonation patterns. Thus photosynthetic physiology of dominant intertidal brown alga Padina sanctae-crucis, was evaluated across a week long series
of spring low tides with rapid light curves (RLCs) via pulse amplitude fluorometry. Sampling began prior to low tide and continued to submersion of
intertidal zone. Two to five individuals of P. sanctae-crucis were collected hourly from three locations (high, mid, and low) and RLCs performed to
estimate the parameters /ETRmax, Ex, @, and B. Preliminary results indicate that severe spring low tides actually enhance photosynthetic performance.
On days with lower low tides, macroalgae exhibited increased /ETRmax values. In contrast, at time of maximum low tide, /ETRmax values were lower.
Multiple regressions revealed that tide magnitude predict /ETRmax for P. sanctae-crucis for both sites. Shore location (seaward vs. landward) was an
important predictor of /ETRmax values at one site. Additional analyses and manipulative experiments (in progress) will be used to investigate these
patterns further."

(a) Botany Department, University of Hawai'i at Manoa

P03002 Assessing impacts of the non-indigenous red alga Gracilaria salicornia on Waikiki's reef health: Algal distribution changes
over a 40 year period.

sauvage, thomas m-presenter sauvage@hawaii.edu(a)  smith, celia m (a)

"Waikiki reef lies at the edge of a watershed that has experienced major urbanization and demographic growth over the past century. Anthropogenic
pressures on this reef have included physical disturbances (e.g. dredging, sand-filling), over-fishing, and water quality fluctuations. An additional
impact to near shore benthic communities has been the invasion by Gracilaria salicornia (C. Agardh) E.Y. Dawson, a non-indigenous marine alga
(NIMA) introduced in Waikiki in 1971. The benthic changes that have occurred on Waikiki reef during the 20th century have not been characterized
despite the availability of numerous ecological assessments starting as early as 1928. Maxwell Doty, whose research focused on algal productivity,
conducted extensive field work on this reef in the late 1960s, prior to the introduction of G. salicornia. The largest data set reports individual algal
species biomass at >100 geo-referenced quadrats on a reef surface of 3.36 hectares for each of the 6 collection periods conducted between March
1967 and April 1968. This multivariate spatio-temporal data set is re-analyzed using model-based geostatistics to describe past, reef-wide distribution
of algal species and seasonal variation. Comparison with recent assessments demonstrates local extinction of Sargassum echinocarpum and S.
obtusifolium, and major algal biomass distributional changes. The importance of historical data in understanding long-term impacts of NIMAs on coral
reef ecosystems and overall coral reef degradation will be discussed."

(a) University of Hawaii at Manoa

P04007 "Grazing effects of the turban snail, Chlorostoma brunnea, on the productivity of the giant kelp, Macrocystis pyrifera, in
central California."”

McMillan, Selena-presenter smcmillan@miml.calstate.edu(a)

"The purpose of this study was to evaluate how the most abundant kelp forest herbivore in central California, the turban snail genus Chlorostoma
(formally 7egula), affects the productivity and survivorship of Macrocystis pyrifera within central Californian giant kelp forests. The effects of the most
abundant turban snail species, Chlorostoma brunnea, were investigated using experimental field manipulations of M. pyrifera sporophytes and
supplementary laboratory experiments. Ten M. pyrifera sporophytes were selected in Stillwater Cove, Carmel, CA at approximately 10m depth. These
individuals were randomly chosen to be stocked with low to high densities (0-400 per sporophyte) of C. brunnea. One-meter-square copper cages
were secured at the base of each stocked kelp sporophyte to reduce immigration and emigration of all turban snail species. Surveys of the M. pyrifera
individuals were conducted bi-weekly to determine changes in growth. After six weeks, there were no significant trends in M. pyrifera growth rate as
a function of C. brunnea density; however, a piece-wise regression indicated a significant threshold effect with lower growth occurring at extreme
snail densities. Laboratory feeding experiments identified marine fungi growing on M. pyrifera as a potential primary food source for C. brunnea.
Fungal biomass was significantly lowered by C. brunnea grazing at moderate densities. Higher densities of C. brunnea, however, grazed directly on
M. pyrifera fronds and fungal biomass increased as sporophytes deteriorated. Therefore, Chlorostoma may feed mainly on fungi when associated
with M. pyrifera, except at high snail densities when direct consumption on M. pyrifera can inhibit sporophyte growth. "

(a) Moss Landing Marine Laboratories
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P04004 Alternative life history of Gracilariopsis sp. (Rhodophyta) within the dynamic substrate regime of a central Californian
estuary

Wehrenberg, Megan L-presenter mwehrenberg@miml.calstate.edu(a)

http://phycology.miml.calstate.edu/wehrenberg

"Gracilaroids are one of the dominant groups of seaweeds found in CA estuaries. Their tolerance of physical stressors such as salinity, desiccation and
their psammophytic nature make them well suited to these environments. These algae utilize a broad suite of reproductive strategies in a tri-phasic
life-history including: sexual fertilization, release of tetraspores, apogamy, and vegetative fragmentation. The purpose of this project was to examine
the mechanisms for growth and reproduction utilized by Gracilariopsis sp. in the Elkhorn Slough estuary (Moss Landing, CA). To investigate this, a
year-long time series was initiated whereby monthly random samples were collected within a 100m x 30m plot to make estimates of biomass and
reproductive capacity. In 12 months, the population exhibited little to no utilization of sexual fertilization, and peaked in biomass in the fall and winter
months. Surprisingly, the majority of the population was found up to 45cm below the sediment surface during all winter months and much of the
spring. The latter half of the year showed a marked shift to above-ground biomass as well as a net loss of sediment, suggesting that sediment
movement may play an extremely important role in the growth and reproductive cycles of these algae. The capabilities of these thalli to survive
underground for extended periods of time may be more consequential to the life-longevity and successful propagation of individuals than any other
mechanism. "

(a) Moss Landing Marine Laboratories

Start End Event Location
6:30 PM 8:00 PM PSA Talks - Kaua'l 311
Algal Phylogenetics & Taxonomy-I

6:30 —P05016: Lesleigh Kraft - A study of Australian Ulva challenges notions of
cosmopolitanism and the utility of anatomical species designations

6:45 — P05023: Charles O'Kelly - Molecular assessment of the species of Ulva
(Ulvophyceae, Chlorophyta) in the Hawaiian Islands

7:00 — P05015: Gerald Kraft - The marine macroalgae of Lord Howe Island: 32 years on
7:15 — P05013: Judith Broom - Progress in documenting the common coralline algae of
New Zealand

7:30 — P05006: Haj Allali - A biodiversity survey of subaerial algae from an African
tropical Rainforest

7:45 — P05002: Daryl Lam - Epiphytic Biodiversity of the Raleighvallen Rainforest
(Suriname, South America) Inferred from Environmental Sequencing

P05016 A study of Australian U/va challenges notions of cosmopolitanism and the utility of anatomical species designations

Kraft, Lesleigh K-presenter lkraft@unimelb.edu.au(a) Kraft, Gerald T (a)  Waller, Ross F (a)

"Appreciation of the true species diversity of the genus Ulva (Ulvales, Chlorophyta) in Australian waters has been constrained by the unproved
assumption that its representatives there are largely cosmopolitan. Ulva species can be notoriously difficult to identify due to the few and often
variable characters on which classical taxonomic studies focus, so that names of specimens in-hand, as well as names appearing in historical
distribution records, are frequently difficult or impossible to verify. In this study of cool- to warm-temperate Australian populations, both
morphological and molecular analyses have been undertaken. Although habit- and anatomy-based keys of standard taxonomic literature were
adequate to assign species names to most taxa represented in Australian waters, these obscured several cryptic Australian taxa that were
distinguishable only by molecular analyses. Some of the cryptic taxa occupy sufficiently distinct molecular clades as to warrant new-species
designations. Furthermore, phylogenetic analyses that include publicly available U/va GenBank accessions reveal a number of species designated
there that imply polyphyly. Morphological data in these cases are essential to assessing monophyly, although in many cases matching sequences are
not featured in GenBank or the literature. In total we have identified six cosmopolitan taxa in Australia, five cryptic taxa (four of which have been
assigned new species names), and one new taxon that does not match any previous gene sequence or morphological description. This study also
highlights the importance of recording both anatomical and molecular data for morphologically plastic algae with few distinguishing characteristics."
(a) University of Melbourne

P05023 "Molecular assessment of the species of U/va (Ulvophyceae, Chlorophyta) in the Hawaiian Islands"

O'Kelly, Charles J.-presenter okelly@hawaii.edu(a)  Kurihara, Akira (@) Chandrasekharan, Tara (a)  Sherwood, Alison (a)

"At present, twelve species of Ulva (including Enteromorpha) are accepted in the flora of Hawaii, all of which are based on European and Middle
Eastern types. To test whether these species assignments are accurate, we sequenced the nuclear-encoded ITS1 region and/or the chloroplast-
encoded rbcL gene from 94 specimens collected from five of the eight main Hawaiian Islands. We placed these 94 specimens into 15 operational
taxonomic units (OTUs), based on primary sequence data and comparisons of ITS1 secondary structure. Of the 15 OTUs, we assigned only three to
named species (Ulva fasciata Delile; U. ohnoiHiraoka & Shimada; U. procera (Ahiner) Hayden et al.); the latter two, which are potentially green tide
species, are new records for Hawaii. Four additional OTUs match undescribed species recorded from other floras, mostly from East Asia or New
Zealand. The remaining eight are unattested. On this evidence, only one (U. fasciata) of the twelve species names previously used in Hawaii is
correctly applied. We think that Ulva populations in tropical and subtropical regions consist of species that are largely unique to the tropics, and for
which the application of names based on types from temperate and boreal European and North American waters is inappropriate."

(a) Department of Botany, University of Hawaii at Manoa

P05015 The marine macroalgae of Lord Howe Island: 32 years on

Kraft, Gerald T.-presenter gtk@unimelb.edu.au(a)

"In 1977 the author gave his first conference talk on the marine algae of Lord Howe Island following a year"'s study there, and this presentation 32
years later will be his swansong recap of additional taxonomic research conducted with many colleagues over that long timespan. A macroalgal
biodiversity hotspot located at the world™s highest latitude of consolidated coral-reef formation, this small volcanic outcrop in the middle of the
Tasman Sea has a unique flora with many endemic elements. Some aspects of the island"s physiognomy will be illustrated, and a few of the more
interesting taxa will be cherry-picked for highlighting. Of particular richness are members of the order Dictyotales and several red-algal genera such
as Ceramium. Sargassum presents particularly interesting problems dating back to the island"s first algal collections, which included four species
described by Zanardini in 1874."

(a) University of Melbourne



P05013 Progress in documenting the common coralline algae of New Zealand

Broom, Judith E.-presenter judy.broom@otago.ac.nz(a) Farr, Tracy J. (b)  Neill, Kate F. (b) Hart, Darren R. (a)  Nelson, Wendy A. (b)
"Since 2002, we have been funded by the New Zealand Ministry of Fisheries to study the coralline algae flora of New Zealand. This program focused
on encrusting Corallinales of the central New Zealand region from 2002 to 2005, and was extended to geniculate and encrusting Corallinales of
northern New Zealand from 2005 to 2008. In the northern programme, more than 650 collections of coralline algae were made from 91 intertidal and
subtidal sites throughout the study area. Collections were identified by anatomical and morphological characters where possible, and over 90% of
collections were sampled for molecular analysis. Sequence data from the psbA gene was obtaining from nearly 500 specimens, allowing us to rapidly
bin specimens into clusters with near-identical sequences. Nuclear small subunit ribosomal RNA (nSSU) sequences were obtained from representative
specimens from each clade, allowing the direct comparison of New Zealand material with sequences from other regions. New records for New
Zealand of two genera and several species were obtained. One specimen was not resolved within any of the three extant families within Corallinales
by either gene. The major product of the research programme is an identification guide to the common coralline algae of northern New Zealand,
which will be available electronically."

(a) Department of Biochemistry, University of Otago (b) National Institute of Water and Atmospheric Research

P05006 A biodiversity survey of subaerial algae from an African tropical Rainforest

Allali, Haj A-presenter allal001@ua.edu(a) Lopez-Bautista, Juan M (a)

"Although economically and ecologically important, subaerial algae from African tropical rainforests have been largely understudied compared to their
marine and freshwater counterparts. Since rainforests have been shown to be centers of subaerial algal biodiversity in South America, India, and
Australia, it is reasonable to expect that they also host a higher diversity in Africa. Algae living in these habitats, on surface above the soil, are
constantly exposed to extreme conditions. These algae are found on a wide range of substrates, including rocks, walls, metal, bark, leaves of trees
and even animals. Subaerial algae from African tropical rainforests include different algal lineages. Our work during the last two years has been
centered in Gabon, a West African country with a large system of national parks. Findings and new records of trentepohlian taxa as well as other
microchlorophytes are reported. A phylodiversity survey is also in effect utilizing cloning techniques to generate environmental DNA algal signatures.
These approaches will provide with a better understanding of the biodiversity from these poorly known algal habitats. "

(a) The University of Alabama

P05002 "Epiphytic Biodiversity of the Raleighvallen Rainforest (Suriname, South America) Inferred from Environmental
Sequencing”

Lam, Daryl W-presenter dwlam@ua.edu(a)  Lopez-Bautista, Juan M (a)

http://bama.ua.edu/~dwlam

"Raleighvallen is nature preserve in the heart of Amazonian tropical rainforest. The region is one the most pristine and biologically diverse terrestrial
habitats on the planet. This study seeks to evaluate the epiphytic algal diversity found on trees located within the preserve. Microbial epiphytes were
collected from tree bark and extracted for total DNA under sterile conditions. A portion of the 23S ribosomal DNA from the plastid genome was
amplified with universal primers (Sherwood and Presting 2007) via touchdown PCR. PCR products were ligated into cloning vectors. The newly
generated plasmids were transformed into £. coli cells. Subsequently, colony PCR was performed and products were sequenced. Homologous
sequences from GenBank were added to the dataset. A maximum likelihood phylogeny was inferred through the RAXML (Stamatakis 2006) software
package. The dataset included the following taxonomic groups: Apicomplexa, Chlorophyta, Chlororachinophyceae, Cryptophyta, Cyanobacteria,
Euglenoids, Glaucocystophyceae, Haptophyceae, Stramenopiles, Rhodophyta, and Streptophyta. Results indicated the Raleighvallen epiphytic
community is remarkably diverse. Our environmental sequences were found from the following groups: nonvascular land plants (mosses and
liverworts), diatoms, green algae and blue-green algae. An interesting side note involves the molecular evolution of the Apicomplexa, the longest
branch of the phylogeny. Apicomplexans are parasitic organisms; their life cycles are dependent of vertebrate hosts and they no longer have
functional plastids. Hence, their chloroplast DNA is free to evolve because of a lack of selective pressure. Future studies include culture-based
observations of the epiphytes and the addition of more taxonomic groups to the phylogeny."

(a) University of Alabama

Start End Event Location
6:30 PM 7:45 PM PSA Talks - Lana’l 314
Applied Phycology-1

6:30 — P01007: Maria Ghirardi - Hydrogen Fuel Production by Microalgae: Issues and

Future Directions
6:45 — P01003: Matthew Timmins - High-efficiency hydrogen production from green
microalgae

7:00 — P01006: Takashi Yamamoto - Elevation of the hydrogenase activity to produce
hydrogen by Synechocystis sp. strain PCC6803

7:15 — P02008: Yunyun Zhuang - Regulatory network of cell cycle in marine
phytoplankton

7:30 — P01005: Makoto Wakayama - Elevation of the production rate of the intracellular
D-glucose in Synechococcus sp. strain PCC6301

P01007 Hydrogen Fuel Production by Microalgae: Issues and Future Directions

Ghirardi, Maria L-presenter maria_ghirardi@nrel.gov(a)

"Some microalgae are able to photoproduce H, gas from water under anaerobic conditions, and they are being considered as potential sources of
renewable, clean fuel. The H,-producing property of green algae is a result of the coupling of photosynthetic reducing power generation to the
catalytic activity of the algal hydrogenases. Two [FeFe]-hydrogenase genes have been reported in the green alga, Chlamydomonas reinhardtii. Their
expression and activity are regulated by O,, and they may both be involved in fermentative pathways as well. I will discuss recent gene expression
microarray studies done in collaboration with Stanford University and the Colorado School of Mines and will present research directions at NREL
aimed at identifying and solving major metabolic and rate-limiting steps in H, photoproduction, including the high sensitivity of these enzymes to O,.
Recent work will be presented on (a) structural and mechanistic aspects of [FeFe]-hydrogenases, (b) transcriptional regulation of algal [FeFe]-
hydrogenases, and (c) issues related to application of green algae for alternative fuel production at high light conversion efficiencies. "

(a) National Renewable Energy Laboratory
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P01003 High-efficiency hydrogen production from green microalgae

Timmins, Matthew-presenter m.timmins@uqg.edu.au(a) Doebbe, Anja (b)  Schenk, Peer (a) Zhou, Wenxu (c)  Lim, Lyscha (a) Waudoo,
Winnie (@)  Smith, Steven (c) Marx, Ute (a) Mussgnug, Jan (b)  Kruse, Olaf (b)  Hankamer, Ben (a)

http://www.solarbiofuels.org

"Algae have the potential to meliorate global energy supply and environmental problems associated with rising CO; levels. This may be achieved by
using algae to produce a range of biofuels, including hydrogen (H;). Photosynthesis and endogenous energy supply are central to the production of
H, from green microalgae. Under anaerobic circumstances, certain algae have the ability to direct electron flow from water oxidation and endogenous
substrate oxidation through the photosynthetic apparatus to hydrogenase enzymes. Hydrogenase catalyses the reduction of protons to produce H,.
This talk will present work performed to determine the H,-producing capacity of new algal specimens isolated from Australian waters and on
metabolomic studies performed on Chlamydomonas reinhardtii during sulphur-deprived anaerobic H, production. Fundamental changes in metabolism
upon the onset of anoxic H, are evident and new strategies to increase H, generation for commercial production are discussed. "

(a) The University of Queensiand (b) University of Bielefeld (c) University of Western Australia

P01006 Elevation of the hydrogenase activity to produce hydrogen by Synechocystis sp. strain PCC6803

Yamamoto, Takashi-presenter yamamoto.t.af@m.titech.ac.jp(a)  Asami, Kazuhiro (a)  Ohtaguchi, Kazuhisa (a)

"Photosynthesis is the process that converts solar energy to chemical energy and stores it in the bond of sugars incorporating carbon dioxide (CO5).
The reserved sugars are important source for biological renewable energy. Biohydrogen (H,) is the ideal form of future solar-converted renewable
energy. The present study was undertaken to determine the participation of reaction conditions in the bidirectional hydrogenase-mediated H,
formation mechanism of cyanobacteria, which are widely utilized in photosynthesis research. Bidirectional hydrogenase catalyzes the formation of H,
from NAD(P)H and H*. Synechocystis sp. strain PCC6803, which performs both photoautotrophic growth on CO, and photoheterotrophic growth on
CO; and D-glucose, was utilized in experiments. Growth was performed at 307 K in 70 mL basal or modified BG-11 medium. Culture was aerated with
6% CO; in air at 70 mL/min, and illuminated at 100 u;mol/m?/s PPFD by fluorescent lamp. Cells were harvested at 24 h of cultivation. H, formation
was performed at 307 K under the dark in 10 mL buffer solution with or without D-glucose. The initial cell mass concentration was fixed at 2.0 g/L.
Hydrogenase activity, in terms of the rate of H, formation by unit cell mass, was highest at 0.62 U/g when cells were prepared in NOs™ free medium.
Such hydrogenase activity was unrelated to the attainable level of hydrogenase gene expression that was assayed in the presence of methyl
viorogen. It turns out that H, formation was strongly related to the activity of reducing power supply, rather than the level of hydrogenase gene
expression. Hydrogenase activity of cells with 4 g/L D-glucose was 2.9 times that without D-glucose. External D-glucose was found to offer additional
reducing power for H, formation."

(a) Department Chemical Engineering, Tokyo institute of technology

P02008 Regulatory network of cell cycle in marine phytoplankton

Zhuang, Yunyun-presenter yunyun.zhuang@uconn.edu(a)  Lin, Senjie (a)

http://www.phytoplankton.uconn.edu

"Cell cycle regulation is the key to growth, development, and differentiation of an organism, and is of particularly relevance to phytoplankton
population dynamics since cell division in these unicellular organisms directly lead to population growth. Knowledge on the molecular regulatory
network of the cell cycle of marine phytoplankton will be important in order for us to understand how they adapt to the environment and respond to
its changes. While the network is well studied in model systems such as yeast and humans, there has been no systematic analysis of such network
for marine phytoplankton. In this study, we analyzed currently available phytoplankton genomic and EST data, searched and annotated cell cycle
related genes in these algae. Core regulatory genes, including Cdc2 and other Cdks, cyclin, and proliferating cell nuclear antigen, were identified and
mapped to KEGG cell cycle pathway. Similarity and uniqueness in the cell cycle engine among marine phytoplankton species is being characterized
and compared to counterparts in other eukaryotes to look for an evolutionary trend of this critical cellular machinery. "

(a) Department of Marine Sciences, University of Connecticut

P01005 Elevation of the production rate of the intracellular D-glucose in Synechococcus sp. strain PCC6301

Wakayama, Makoto-presenter mwakayam@chemeng.titech.ac.jp(@)  Ohtaguchi, Kazuhisa (a)

"Cyanobacteria are evolutionary ancestors of the chloroplasts in green plants and provide an excellent host to express the light-regulated genes
coding for high value compounds. Taking into account that many of them are produced intracellularly, it can be assumed that high-cell density
cultivation is the key for the efficient production of these compounds. Photosynthesis of cyanobacteria in a reactor appears to be effected by
availability of light energy for chlorophylls and that of inorganic ions. Fundamental parameters for the light availability involve the level of
photosynthetic photon flux density (PPFD), the action spectrum of incident light, and the light path length of the reactor. This study was designed to
evaluate the effects of these parameters upon the growth of unicellular cyanobacterium Synechococcus sp. strain PCC6301. First, cells were grown in
the photobioreactor (light path length, 1 mm) under the illumination of not high PPFD. Second, white fluorescent lump or red LED lump was used as
light source to investigate the effect of light source on the production of intracellular D-glucose. When cultures were illuminated by white fluorescent
lump with the incident PPFD of 150 p;mol/m?/s, cell mass concentration at 120 h reached 24.5 g/L with sufficient supply of inorganic ions. Under the
premise of short light path length, such not high PPFD was found to be sufficient to perform high-cell density cultivation. D-glucose content per unit
cell mass reached 0.455 g/g in nitrogen limited condition under the PPFD of 300 p;mol/m?/s of red LED lump. The cultivation in nitrogen limited
medium in the reactor that was illuminated by red LED lump was found to be preferred for accumulating intracellular D-glucose."

(a) Department of Chemical Engineering, Tokyo Institute of Technology

Start End Event Location

6:30 PM 8:00 PM PSA Talks - Moloka'l 315
Algal Ecology & Population Biology-I

6:30 —P04013: Peter Thompson - The phytoplankton ecology of Western
Australia.

6:45 —P04018: Dennis Hanisak - Water quality in the Indian River Lagoon,
Florida: Relationship to the macroalgal community

7:00 —P04009: Jennifer Ress - Bryophytic algal communites from Nu'uanu Pali,
Oahu, (Hawai’, U.S.A.)

7:15 —-P04017: Hugh Forehead - Effects of reduced physical disturbance and
nutrient enrichment on the ecology of subtidal benthic microalgae in Western
Australia




7:30 —P04003: Rex Lowe - Distribution and morphological variability of
Cosmioneis (Bacillariophyceae) in Hawaii

7:45 —P04024: Alan Millar - Threatened seaweeds and how we could protect
them?

P04013 The phytoplankton ecology of Western Australia.

Thompson, Peter A-presenter peter.a.thompson@csiro.au(a) Waite, Anya M (b)  Bonham, Pru (a)

"General trends in phytoplankton distribution along ~ 2000 km of the west Australian coast are derived from research cruises spanning 1995 to 2007.
Pigments showed statistically significant differences in their spatial patterns. For example, there was a shallow distribution of zeaxanthin while 19'-
hexanoyloxyfucoxanthin and 19'-butanoyloxyfucoxanthin were deep but they were all offshore relative to neoxanthin, violaxanthin, prasinoxanthin
and alloxanthin. Temporal variation in biomass (remotely sensed chlorophyll a)showed a seasonal pattern that varied with latitude. At 32S biomass
peaked in midwinter and was positively correlated with the Southern Oscillation Index (SOI) at monthly and annual time scales. The southward flow
of the dominant Leeuwin Current strengthens and spins off more mesoscale eddies during winter in high SOI years. Intensive studies of these
mesoscale, warm-core eddies shows them to have increased biomass, more large cells and fewer prochlorophytes than outside the eddy or in nearby
cold core eddies. The mature 2003 warm-core eddy had a very deep mixed layer and high rates of vertical mixing that favoured an increase in
diatom abundance. High SOI years were also associated with more diatoms near-shore during summer. It is hypothesized that this response is due to
a change in the prevailing summer wind pattern to favour upwelling and a near-shore counter current. "

(a) CSIRO Marine and Atmospheric Research (b) University of Western Australia

P04018 "Water quality in the Indian River Lagoon, Florida: Relationship to the macroalgal community"

Hanisak, M Dennis-presenter dhanisak@hboi.fau.edu(a)

"The Indian River Lagoon system (IRL), the longest barrier island/tidal inlet system in the continental United States, spans more than one third of
Florida's east coast. Water quality in the IRL has changed significantly over the past eight decades due to watershed alteration and land drainage
patterns. High-frequency water quality monitoring was conducted for three years at four sites in the central lagoon near Vero Beach and Fort Pierce.
While there was considerable interannual variability in absolute values of key water quality parameters (related to varying precipitation and
associated freshwater runoff), the water quality gradient was consistent throughout the study. From north to south, salinity increased, while turbidity,
color, suspended solids, and chlorophyll a (all attenuators of light) decreased, as did nutrients and K. Pulses of inorganic nitrogen were associated
with the initial onset of the wet season and following tropical storms/hurricanes and other major periods of freshwater discharge. A series of in situ
measurements of tissue nitrogen of the dominant macroalgal species in the IRL and their in situ growth rates indicated that the growth rate of the
drift algal macroalgal community was strongly related to the measured nitrogen gradient in this part of the lagoon. These findings suggests that, if
proposed reductions in anthropogenic loadings into the lagoon become a reality, macroalgal productivity and abundance should significantly decline
and lead to a reduced competition of macroalgae with seagrasses in the lagoon. "

(a) Harbor Branch Oceanographic Institute

P04009 "Bryophytic algal communites from Nu'uanu Pali, O'ahu, (Hawai'i, U.S.A.)"

Ress, Jennifer-presenter jar569@hotmail.com(a) Lowe, Rex (a)  Waite, Mashuri (b)

"A diverse bryophyte flora inhabits the exposed rocks on Nu'uanu Pali, on Ko'olau Mountain, in southeastern O'ahu (Hawai'i, U.S.A.). The structures
of bryophytes are known to provide habitat for algal communities and are important in aerial habitats, such as that of Nu'uanu Pali, due to the ability
of bryophytes to retain moisture which can be used by their algal associates. We predicted that different bryophyte species would support distinct
algal communities due to the variability of microhabitats among bryophyte species. Differing bryophyte morphologies will influence their ability to
retain moisture which will ultimately influence the algal community composition. Twenty-eight samples were collected from Nu'uanu Pali in February
and March, 2008. Physical and chemical factors, including aspect, moisture levels, light levels, and pH were measured at each sampling location.
Bryophytes and associated algal communities were identified and relative biovolumes were calculated for algal species within each community.
Patterns were explored via non-metric multidimensional scaling and analysis of similarities on a Bray-Curtis similarity matrix. The analysis
demonstrated an association between bryophyte species and aspect, north versus south, with algal community composition. This is most likely due to
the relationship between sun exposure and moisture loss from the bryophytes and associated algal communities. "

(a) Bowling Green State University (b) University of Hawai'’i at Manoa

P04017 Effects of reduced physical disturbance and nutrient enrichment on the ecology of subtidal benthic microalgae in Western
Australia

Forehead, Hugh I.-presenter hugh.forehead@gmail.com(a,b)  Kendrick, Gary A. (c) Thompson, Peter A. (a)

"An experiment was designed to test whether the benthic microalgae (BMA) of subtidal sediments in oligotrophic waters of Western Australia would
respond to decreased physical disturbance by increasing biomass or changing community composition; and whether decreasing the N:P ratio of the
water column would stimulate N; fixation. Concentrations of fatty acids, neutral lipids and pigments in the sediment were measured, and intact
sediment cores were incubated to measure fluxes of oxygen, inorganic nutrients and N, fixation at the start and end of the experiment. Shelter
resulted in a 30% increase in the biomass of BMA, and there was no evidence of an effect of enrichment on biomass. There was an increase in
diatoms as a fraction of the BMA community, but only a very small increase of cyanophytes; the shift in the N:P ratio did not increase N, fixation over
the 10 day period. The remaining biomass, bacteria and other heterotrophs, also increased in response to enrichment and shelter. Levels of gross
primary production (GPP) were high for oligotrophic sediments, up to 3.67 mmol O, m™ h™* and community respiration (CR) ranged up to 3.06 mmol
0, m? h, Lipid biomarkers suggested shifts in the composition of the community of grazers. There were small changes in hourly rates of sediment-
water fluxes of PO4 and Si in response to shelter."

(a) Cellana LLC (b) CSIRO Marine and Atmospheric Research (c) University of Western Australia, School of Plant Biology

P04003 Distribution and morphological variability of Cosmioneis (Bacillariophyceae) in Hawaii

Lowe, Rex L-presenter lowe@bgsu.edu(a)  Sherwood, Alison R (b,b)

""Cosmioneis Mann & Stickle, is a pennate diatom in the family Cosmiodeidaceae and order Naviculales. A single specimen of this genus (Navicula
pusillaW. Sm., now Cosmioneis pusflla (W. Sm.) Mann & Stickle) had been previously reported from Oahu. In extensive surveys of algae of subaerial
habitats on Maui and Oahu, Hawaii we collected populations of three species of Cosmioneis. Reports from other habitats describe C. pusilla as
morphologically variable with valves ends ranging from subrostrate to strongly capitate. Our populations of C cf. pusilla showed little variability and
were either strongly capitate or rostrate and are probably two separate species. In addition we found populations of a third putatively undescribed
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species of Cosmioneis. Here we will discuss the morphology and ecology of this genus in Hawaii."
(a) Department of Biological Sciences (b) Department of Botany

P04024 Threatened seaweeds and how we could protect them?

Millar, Alan J.K.-presenter alan.millar@rbgsyd.nsw.gov.au(a)

http://www.aussiealgae.org

"When it comes to threatened species on this planet, most would not consider macroalgae/seaweeds to be included in this category of organisms
facing extinction. Recent research within Australian waters has brought to light several macroalgae that have not only become extinct, but are
potentially threatened with a range of anthropogenic influences. Protection and conservation of these algae will include both in situand ex situ
physical conservation, as well as the protection of the law. Evidence also suggests that some anthropogenic influences such as global warming may
be beyond our control, but are already having an effect on seaweeds."

(a) Royal Botanic Gardens Sydney
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8:30 - P05008: Juan Lopez-Bautista - New insights in the systematics of
Trentepohliales based on rbcl and morphological analyses

8:45 - P05027: Gabrielle Rocap - The chloroplast genome of the marine
picoplankter Pinguiococcus pyrenoidosus

9:00 - P05026: Jeffrey Johansen - Using secondary structure of the 165 rRNA
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and chloroplast genome sequences from geographically separate strains of
Heterosigma akashiwo.

9:30 - P05004: Michael Wynne - The recognition of Caulerpa integerrima
(Zanardini) comb. et stat. nov. (Bryopsidales, Chlorophyta) from the Red Sea
9:45 - P04021: Chi Chiu Cheang - The phylogeography of Sargassum fusiforme
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P05008 New insights in the systematics of Trentepohliales based on rbd. and morphological analyses

Lopez-Bautista, Juan M-presenter jlopez@ua.edu(a) Rindi, Fabio (a) Lam, Daryl W (a)

http://bama.ua.edu/~jlopez/

"The order Trentepohliales comprises one family and five genera: Cephaleuros, Phycopeltis, Stomatochroon, Trentepohlia and Printzina.
Representatives of these taxa are found solely in subaerial environments. They occur on natural and artificial substrates. Although more abundant
and diversified in tropical rainforests they can also be found in temperate regions. Our previous work has demonstrated the phylogenetic position of
this monophyletic group of subaerial green algae inside the class Ulvophyceae and as a sister group to the marine green algal orders Dasycladales,
Cladophorales/Siphonocladales complex and Bryopsidales. Recent collections from tropical rainforests have yielded an expanded database of
Trentepohliales. Newly developed primers for the chloroplast-encoded rbd. have resulted in new insights on the relationship of trentepohlialean
genera and species. Implications for the classification of the species-rich Trentepholia and Printzina will be discussed based on rbd. and
morphological analyses. These results also clarify the taxonomic identity of several species, in particular 7. flava vis-a-vis T. aurea."

(a) The University of Alabama

P05027 The chloroplast genome of the marine picoplankter Pinguiococcus pyrenoidosus

Rocap, Gabrielle-presenter rocap@ocean.washington.edu(a)  Jacobs, Michael J (b)  McKay, John (a)  Frischkorn, Kyle (a)  Ong, Han

(c) Cattolico, Rose Ann (d,a)

http://chloroplast.ocean.washington.edu/

"The recently described stramenopile class Pinguiophyceae consists of 5 genera characterized by a large percentage of long-chain polyunsaturated
fatty acids (PUFA), particularly eicosapentaenoic acid (EPA). Though phylogenetic analysis using both 18S rRNA and rbcL confirms the monophyly of
the class, the position of the Pinguiophyceae remains unresolved within the stramenopiles. As part of an Assembling the Tree of Life (ATOL) project
the plastid genome of Pinguiococcus pyrenoidosus strain CCMP2188 was sequenced from total cellular DNA using a fosmid cloning approach.
Chloroplast clones were identified from a fosmid library using end sequencing and then subject to multiple complete digestion (MCD) restriction
fragment mapping. A minimal tiling path of five fosmids was determined and the chosen fosmids were shotgun sequenced, assembled and finished
individually. Thus, the genome sequence was completed without the need for specific isolation of chloroplasts or chloroplast DNA, a critical advantage
since these cells are small (4-6 y;m in size) and contain a single chloroplast per cell. The chloroplast genome of A. pyrenoidosusis 114,670 bp and
contains ~130 protein coding genes, including the 92 genes shared by the 7 stramenopile chloroplasts sequenced to date. The genome has a small
inverted repeat containing only the ribosomal RNA operon. Of interest is an open reading frame of 583 amino acids with no homology to sequences
in public databases. The chloroplast genome sequence provides numerous additional genetic markers to help resolve the phylogenetic relationships
of the Pinguiophyceae within the stramenopile lineage. Both single gene and genome-based (gene order, rearrangement and loss) approaches to
phylogenetic position of the Pinguiophyceae will be presented.”

(a) School of Oceanography, University of Washington (b) Department of Immunology, University of Washington (c) Department of Biology, Lyon
College (d) Department of Biology, University of Washington

P05026 "Using secondary structure of the 16S rRNA molecule and associated 16S-23S ITS to examine phylogenetic relationships of
Aulosira (Nostocaceae, Cyanobacteria)."

Johansen, Jeffrey R.-presenter johansen@jcu.edu(a)  Martin, Michael P. (a) Rehakova, Klara (b)  Casamatta, Dale A. (c)

" Aulosira bohemensis Lukesova et al., a recently described taxon in the Nostocaceae, has an uncertain phylogenetic placement in the Nostocaceae
based on analyses based on 16S rRNA gene sequence. While morphologically most similar to Nodularia, phylogenetic placement of A. bohemensis
based on 16S rRNA was distant from that taxon. Aulosira actually falls at the base of the Nostocaceae clade, with possible sister taxa in 7richormus,
Mojavia and Nostoc. Despite the variety of phylogenetic analyses performed, we were unable to obtain bootstrap support for its position in any tree.
Secondary structure of both the 165-23S internal transcribed spacer (ITS) and the 16S rRNA molecule was determined for several taxa in the basal
Nostocales. Despite conservation of secondary structure in most helices, we found differences in structure informative for phylogeny."

(a) John Carroll University (b) Institute of Soil Biology (c) University of North Florida

P04019 Differential rate of divergence in mitochondrial and chloroplast genome sequences from geographically separate strains of
Heterosigma akashiwo.

Jacobs, Michael A-presenter mikejac@u.washington.edu(a)  Karol, Kenneth G (b)  Zhou, Yang (a)  Sims, Elizabeth H (a)  Gillett, Will D

(@) Cattolico, Rose Ann (a)
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"Analysis of the complete chloroplast and mitochondrial genome sequences of the stramenopile Heterosigma akashiwo reveals significant genetic
divergence between two geographically distinct strains (West Pacific: NIES 293, and West Atlantic: CCMP 453) of this toxic alga. Our data are in
contrast to those obtained when common markers (rRNA and partial rbcL sequences), were used to elucidate population genetics. H. akashiwo
chloroplast and mitochondrial genomes were sequenced by cloning into large insert vectors (fosmids) and finished to base-pair accuracy. Results
show that the chloroplast genomes are closely conserved, with most variation found localized to intergenic regions. In contrast, the mitochondrial
genomes, though similar in size (38.6 bp and 38.7 bp for NIES 293 and CCMP 452, respectively), contain many single nucleotide polymorphisms
within genes as well as intergenically. The rate of evolution is inferred to be accelerated in mitochondria relative to that of chloroplasts for this taxon.
Gene organization of the H. akashiwo mitochondrion is unique relative to other stramenopiles, although the encoded genes are common and include
34 known mitochondrial proteins, two rRNAs, (rnl and rns), and 25 tRNAs. Because fosmid clones are greater in length than that of a mitochondrial
genomic unit, we have confirmed the multimeric physical structure of this organellar DNA. Phylogenetic analysis of 20 taxa using 10 genes placed
Heterosigma akashiwo closest to the phaeophytes within the monophyletic clade of stramenopiles. The highly diverged regions of the mitochondrial
genome are good candidates for use as makers to elucidate population genetics for the species."

(a) University of Washington (b) The New York Botanical Garden

P05004 "The recognition of Caulerpa integerrima (Zanardini) comb. et stat. nov. (Bryopsidales, Chlorophyta) from the Red Sea"
Wynne, Michael J.-presenter mwynne@umich.edu(a)  Verbruggen, Heroen (b)  Angel, Dror (c)

"Evidence based on both morphological and molecular data is presented to demonstrate that Caulerpa freycinetii C Agardh var. integerrima Zanardini,
a name that has long been treated within the taxonomic synonymy of C. serrulata (Forsskal) J. Agardh, is to be resurrected and recognized at the
species level as C. integerrima (Zanardini) comb. et stat. nov., for an alga thought to be endemic to the Red Sea. Three species in the genus with
which it is superficially similar, C. bartoniae, C. brachypus, and C. serrulata, are separated from it using fu/A gene, complemented by morphological
characters, including the entire margins and the 1.5-2.0 mm thickness of the assimilators. Another species also described from the Red Sea,
Herpochaeta [ Caulerpal requienii Montagne, is also discussed and eliminated from consideration. Weber-van Bosse's assignment of this species as a
forma of C. racemosa is accepted, namely, C. racemosa var. lamourouxii f. requienii (Montagne) Weber-van Bosse."

(a) Department of Ecology and Evolutionary Biology and Herbarium, University of Michigan, Ann Arbor, MI 48109, USA (b) Phycology Research Group
and Center for Molecular Phylogenetics and Evolution, Ghent University, Krijgslaan 281, building S8, Gent, Belgium (c) Recanati Institute for Maritime
Studlies, University of Haifa, Mt Carmel, Haifa 31905, Israel

PB04021 The phylogeography of Sargassum fusiforme (Fucales, Heterokontophyta) in the northwestern Pacific

Cheang, Chi Chiu #; Chu, Ka Hou ®, Ang, Put 0. ¥

Sargassum fusiforme is one of the most common brown macroalgal species in the Northwestern Pacific intertidal coast. This edible seaweed (mainly
in the countries of East Asia) is of ecological and economical importance, attracting considerable efforts in studying its cultivation. This species also
offers therapeutic function, e.g. antioxidant activity, which makes it a potentially profitable and promising target species for large scale mariculture in
countries like China. It is amazing, however, that neither the genetic population structure nor the evolutionary history of this species has been
investigated despite its ecological and economic significance. This study utilized the phylogeographic approach based on both the nuclear (ITS2) and
cytoplamic (plastid Rubisco spacer and mitochondrial TrnW_I spacer) markers to assess the genetic diversity and the population structure of this
species so that a better understanding of the genetic resources of the native populations could be obtained. Considerable genetic variations were
demonstrated among the nine populations collected along the native ranges of this species, revealing two main lineages based on ITS2 and TrnW_I
sequences. The geographical region associated with the genetic break between these two lineages was found to be situated in-between the eastern
and southwestern Japan. The divergence of the lineages was suspected to be related to the formation of glacial refugia in this region during the
Quaternary period.

(A): The Chinese University of Hong Kong

P04008 Phenotypic plasticity reconciles incongruous molecular and morphological taxonomies: Macrocystisis a monospecific
genus

Demes, Kyle W-presenter kglenn@miml.calstate.edu(a) = Graham, Michael H (a)  Suskiewicz, Thew W (a)

"The giant kelp genus Macrocystis C. Agardh (Laminariales, Phaeophyceae) is one of the worlds most ecologically and economically important
seaweed taxa, yet its taxonomy remains uncertain. Although the genus currently contains four accepted species based on variable holdfast and blade
morphology [M. pyrifera (Linnaeus) C. Agardh, M. integrifolia Bory de Saint-Vincent, M. angustifolia Bory de Saint-Vincent, and M. /aevis C. Hay],
numerous recent studies on Macrocystis interfertility, genetic relatedness, and morphological plasticity all suggest that the genus is monospecific. We
reviewed this evidence and present an explanation for the extreme phenotypic plasticity that results in morphological variability within Macrocystis,
driven by the effects of environmental factors on early development of macroscopic sporophytes. We propose that the genus be collapsed back to a
single species, with nomenclatural priority given to M. pyrifera."

(a) Moss Landing Marine Laboratories
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11:00 - P05022: Michael Lynch - Investigating deep phylogenetic relationships
within the Rhodophyta by RNA secondary structure and nuclear gene sequence
analysis

11:15 - P05014: Sandra Lindstrom - Contrasting phylogeographic patterns of
two high intertidal dioecious species of Porphyra (Bangiales, Rhodophyta) in the
northeast Pacific

11:30 - P0O5055: Max Hommersand - Molecular distance is correlated with
biogeographic separation in marine red algae, whereas morphological variation
Is condiitioned by environmental change, especially adaptations to different
temperature isotherms

11:45 - P05010: Craig Schneider - Molecular investigations of foliose
Rhodymeniophycidae (Rhodophyta) from Bermuda, western Atlantic.

12:00 - P05003: Paul Geraldino - Phylogenetic relationships within the genus
Hypnea (Gigartinales, Rhodophyta) based on multigene data

12:15 —P05042: Daniela Gabriel - The red algal genus Titanophora
(Schizymeniaceae, Nemastomatales) in the Gulf of Mexico

P05022 Investigating deep phylogenetic relationships within the Rhodophyta by RNA secondary structure and nuclear gene
sequence analysis

Lynch, Michael D.J.-presenter mdjlynch@sciborg.uwaterloo.ca(a) Cannone, Jamie J. (b)  Gutell, Robin R. (b)  Muller, Kirsten M. (a)
"Resolving supraordinal taxonomy within the Rhodophyta has proven problematic, and while the increasing availability of gene sequence data has
resulted in the clarification of some of these relationships, much still remains unresolved. Furthermore, phylogenetic methods commonly applied to
existing sequence data (e.g., RNA) often violate requirements for accurate phylogenetic reconstruction, reducing the efficacy of these methods. The
objective of this study was to resolve non-monophyletic and poorly-supported taxonomy within the Rhodophyta through the application of structure-
based empirical and parametric models of RNA evolution. Additionally, novel RNA secondary structure morphometrics were used to complement
phylogenetic analyses and screen for elements of secondary structure defining taxonomic lineages (synapomorphic structural motifs). The
incorporation of secondary structure information into phylogenetic analyses significantly increased resolution and phylogenetic support for higher-
order branching across the Rhodophyta relative to previous studies. This increased resolution provided insights into ancient evolutionary events such
as branching order and the taxonomic relationships among the unicellular Rhodophyta. Additionally, synapomorphic elements of nSSU rRNA
secondary structure were observed. This work establishes the utility of analyzing secondary structure information of nuclear rRNA genes for resolving
deep phylogenetic relationships. As a consequence of these results we propose taxonomic revisions to the Rhodophyta specifically reflecting higher-
order phylogenetic relationships. Division, class, subclass and ordinal proposals are discussed. "

(a) Department of Biology, University of Waterloo (b) The Institute for Cellular and Molecular Biology, University of Texas at Austin

P05014 "Contrasting phylogeographic patterns of two high intertidal dioecious species of Porphyra (Bangiales, Rhodophyta) in the
northeast Pacific"

Lindstrom, Sandra C-presenter sandracl@interchange.ubc.ca(a)

"Porphyra pseudolanceolata and Porphyra schizophylla occur on high intertidal rocky shores on exposed to semi-exposed coasts along the Pacific
coast of North America. Both species first appear in winter, but Porphyra pseudolanceolata usually appears earlier and higher and also disappears
sooner than P. schizophylla, which can persist through the summer months at some southern sites (both persist into summer near their western
distribution limit in the Aleutian Islands). Sequencing of the rbd. gene of numerous isolates of both species throughout their geographic ranges
indicates that both species contain cryptic species which have been confused under these names. These and other sequence data show that
Porphyra schizophylla is restricted to California, where it ranges from Monterey County in the south to Mendocino County in the north. North of there,
this species is replaced by P. norrisii, which extends north and west to at least Attu Island at the western end of the Aleutians, essentially the same
distribution as P. pseudolanceolata. (This distribution is also exhibited by a number of other species of red algae.) Nested within the distribution of 2.
pseudolanceolata are at least two isolated populations of 2. hiberna, originally described from the Monterey Peninsula. Porphyra norrisii shows
significant phylogeographic structure, but A. pseudolanceolata does not."

(a) University of British Columbia

P05055 "Molecular distance is correlated with biogeographic separation in marine red algae, whereas morphological variation is
conditioned by environmental change, especially adaptations to different temperature isotherms"

Hommersand, Max H-presenter hommersnd@bio.unc.edu(a)

"When geographical information is extracted from phylogenetic analyses of molecular data some biogeographic relationships appear to be correlated
with vicariance events, whereas others are more readily explained by long distance dispersal. Analyses of rbcL sequences of red algae belonging to
the subclass Rhodymeniophycidae are consistent with the hypothesis that time dependent separations of genera and species found in different
biogeographic regions correlate with levels of rbcL base pair differences among related taxa, irrespective of the dispersal mechanism. By comparison,
the type and degree of morphological change is related to species adaptations to differences in the environment that characterize different habitats.
Differences in form or habit are sometimes seen over short periods of geological time with time measured as levels of base pair separation. On the
other hand, differences in developmental morphology are associated with large base pair differences and are particularly striking when species have
migrated from one temperature isotherm to another. Although changes in the rbcL gene should not influence morphogenesis directly, differences in
the amino acid composition of the large subunit of RUBISCO are affected by temperature changes to a degree that corresponds to changes in
developmental morphology. Examples that illustrate these observations will be taken from selected families of Rhodymeniophycidae including the
Gigartinaceae, Sarcodiaceae, Halymeniaceae and Delesseriaceae."

(a) Univrsity of North Carolina

P05010 "Molecular investigations of foliose Rhodymeniophycidae (Rhodophyta) from Bermuda, western Atlantic."
Schneider, Craig W-presenter cschneid@trincoll.edu(a)  Lane, Christopher E (b)  Saunders, Gary W (c)
http://www.trincoll.edu/~cschneid/
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"Using various combinations of the genetic markers COI, EF2, LSU and rbd., we are assessing the taxonomic boundaries and phylogenetic affinities
of foliose red algal specimens collected from the isolated warm temperate islands of Bermuda in the western Atlantic. Some are being assessed with
specimens including collections from their type localities in Bermuda. Through our DNA analyses, we continue to uncover taxonomic problems, some
in the form of cryptic species, but our collections have also included species completely new to science, which we characterize using both molecular
and anatomical/reproductive features. On the other hand, some collections that look to be distinct species are, after sequence analysis, merely
phenotypic variants displaying morphologies correlated with the environment from which they were collected. Examples of such morphological
variability with genetic uniformity will be demonstrated using Halymenia and Cryptonemia. Our phylogenetic analyses indicate that two Bermudian
species currently assigned to the genera Kallymenia and Nemastoma require assignment to other genera to correct their taxonomic position. We are
also using gene sequences from local collections historically identified as species with European type localities (e.g., Platoma cyclocolpum) to
compare with eastern Atlantic/Mediterranean specimen-derived sequences to assess whether or not they are truly conspecific."

(a) Department of Biology, Trinity College (b) Department of Biological Sciences, University of Rhode Island (c) Department of Biology, University of
New Brunswick

P05003 "Phylogenetic relationships within the genus Hypnea (Gigartinales, Rhodophyta) based on multigene data"

Boo, Sung Min (@)  Geraldino, Paul John L-presenter pj_huey@yahoo.com(a)

"Since the classification of the gigartinalean red algal genus Hypnea has been controversial, there is a need for a critical reassessment of species
delimitation and phylogeny within the genus using extensively sampled collections, including those collected from the type localities. In this study, we
determined rbd. sequences from 28 specimens, and 20 sequences from coxl, psaA and SSU genes representing 20 species of Hypnea. The
phylogenetic trees of the four individual gene sequences were congruent. Two new species such as, H. asiatica sp. nov. and H. caespitosa sp. nov,
were described here. H. asiatica occurs in Korea, Japan, and Taiwan and is distinguished by percurrent main axes, branches with abruptly curved
adaxial branchlets, and the presence of lenticular thickening in the walls of medullary cells. H. caespitosa occurs in the warm waters of Malaysia, the
Philippines, and Singapore and is characterized by a relatively slender main axis having a pulvinate growth habit, with entangled, anastomosing and
subulate uppermost branches, and unilaterally borne tetrasporangial sori. All phylogenetic trees showed the distant relationship of H. caespitosa to H.
pannosa from Baja California, as well as H. asiatica to H. charoides from Western Australia. The rbcd. + psaA tree supported the monophyly of the
genus with high bootstrap values and posterior probabilities and the recognition of three clades within the genus. The three clades correspond to the
three sections, Virgatae, Spinuligerae, and Pulvinatae, originally proposed by J. Agardh in 1852, although exceptions are H. japonica in Pulvinatae
and H. spinellain Spinuligerae. "

(a) Department of Biology, Chungnam National University

P05042 "The red algal genus 7itanophora (Schizymeniaceae, Nemastomatales) in the Gulf of Mexico"

Gabriel, Daniela-presenter danielalgabriel@gmail.com(a,b)  Fredericq, Suzanne (b)

" Titanophora (J. Agardh) Feldmann currently comprises nine species inhabiting tropical and subtropical waters worldwide. The genus is distinguished
from other members of the Schizymeniaceae primarily by the calcification of the frond and the presence of an involucre surrounding the
carposporophyte. The present study provides a characterization of four distinct 7itanophora species that were dredged throughout the Gulf of
Mexico. On the basis of comparative vegetative and reproductive morphology and chloroplast-encoded rbd. sequence analysis, a hew record for the
Gulf, 7. submarina Bucher & J.N. Norris, and two species new to science in addition to 7. /ncrustans (1. Agardh) Boergesen are recognized for the
region."

(a) University of the Azores, Department of Biology (b) University of Louisiana at Lafayette, Department of Biology

Start End Event Location
8:30 AM 10:15PM | PSA Talks Lana’l 314
Algal Ecology & Physiology

8:30 — P06008: Raymond Lewis - Reduced salinity increases oogenesis in various kelps
(Order Laminariales)

8:45 — P06004: Regina Radan - Differential toxin response of Pseudo-nitzschia
multiserfes as a function of nitrogen source: batch and continuous cultures

9:00 — P04005: Philip Bucolo - Phototactic responses of swarmers of the Antarctic
epiphyte Elachista antarctica

9:15 — P04011: Kathryn Van Alstyne - The release of dopamine by Ulvaria obscura and
fts allelopathic effects on algae and invertebrate larvae

9:30 — P06006: Sarah Kiemle - What do the cell walls of two primitive true taxa of the
charophycean green algae, Chlorokybus atmophyticus and Klebsormidium flaccidum, tell
us about the evolution of the land plant cell wall?

9:45 - P06010: Graham Peers - An ancient light harvesting protein is critical for the
regulation of algal photosynthesis

10:00 — P06002: Yingjun Wang - LCIB: a novel gene family involved in the microalgal
CO2-concentrating mechanism

P06008 Reduced salinity increases oogenesis in various kelps (Order Laminariales)

Lewis, Raymond J.-presenter ray.lewis@wheaton.edu(a)  Matthews, Benjamin J. (@) Chambers, Molly K. (a)  Coburn, Melinda E.

(@) Foxwell, Tyler J. (a)

"Lowering salinity has been reported to increase oogenesis in some species of kelp gametophytes. In this investigation, isolated female and male
gametophytes of several species of kelps (Order Laminariales) were combined in ESNW seawater medium ranging from 12 to 33 psu salinity levels to
determine the effects on oogenesis. Gametophytes of Macrocystis pyrifera produced the highest number of eggs at 23 psu salinity, with greatly
decreasing oogenesis at lower and higher salinities. In Costaria costata, oogenesis was observed from 12 to 33 psu, with the highest numbers of
eggs at 18-21 psu. Subsequent production of sporophytes showed the same pattern. Egg production of Saccharina japonica was highest at 24-27
psu, with about 85% of maximum egg production being observed at 18-21 psu. Oogenesis decreased at higher and lower salinities. Sporophyte
production in this species showed the same pattern as egg production, indicating that egg production was the key determining factor for sporophyte
production. Gametophytes of Undaria pinnatifida produced the greatest number of eggs at 12-15 psu, with high egg production continuing at higher
salinities up to 27 psu, above which egg production dropped. This species had optimal sporophyte production at 21-27 psu, indicating something
other than egg production was influencing sporophyte production at lower salinities. In all of these species, egg production was greater when the



salinity was reduced below the 30-33 psu salinities typically found in the habitats of these kelps."
(a) Department of Biology, Wheaton College

P06004 Differential toxin response of Pseudo-nitzschia multiseries as a function of nitrogen source: batch and continuous cultures
Radan, Regina L-presenter riradan@hotmail.com(a,b)  Cochlan, William P (a,b)  Trainer, Vera L. (c)

"In natural marine systems, Pseudo-nitzschia multiseries will experience a variety of nutrient conditions including nutrient-replete, nutrient-limited
and nutrient-starved environments depending on the geographic location and time of year. To understand how nitrogen sufficiency affects cellular
growth and domoic acid (DA) production, we utilized batch and continuous culturing systems to emulate the range of in situ N availability expected
during the development and decline of toxigenic diatom blooms. Duplicate, unialgal batch cultures of P. multiseries (culture strain NWFSC 245
collected from Sequim Bay, WA) were grown on NOs", NH4* or urea, and all three N substrates supported exponential growth equally well. Duplicate
continuous culture experiments were set up using very similar concentrations of NOs’, NH4* or urea as the sole N source for N-limited growth. Once
cultures achieved steady state for 3-4 consecutive days, the chemostat cultures were harvested for analyses of toxin and dissolved nutrient
concentrations. After harvesting, the remaining cells in the culture vessels were allowed to grow in batch mode without additional N amendment for
approximately two cell generations and additional samples were collected for DA toxin analyses from the N-starved culture. At all three levels of N-
sufficiency, although both inorganic and organic forms of N supported the growth of this pennate diatom, the urea-grown cells produced the highest
amount of particulate DA per cell compared to those cells growing on either NOs™ or NH4*. These results demonstrate that urea may play an
important role in regulating the toxicity of developing coastal blooms, and needs to be considered when evaluating the potential effects of cultural
eutrophication on the growth of harmful diatoms."

(a) Cellana LLC (b) Romberg Tiburon Center for Environmental Studies, San Francisco State University (c) NOAA Northwest Fisheries Science Center

P04005 Phototactic responses of swarmers of the Antarctic epiphyte Elachista antarctica

Bucolo, Philip-presenter apbucolo@uab.edu(a) Amsler, Charles D (a)  McClintock, James B (a)  Baker, Bill J (b)

"The endophyte/epiphyte Elachista antarctica, a filamentous brown alga found throughout the waters surrounding the Western Antarctic Peninsula
appears to be restricted to one host macrophyte, Palmaria decipiens. E. antarctica swarmers released from unilocular and plurilocular sporangia are
bombarded by many abiotic variables such as light. Light can significantly affect swimming behavior of released swarmers. Responses to light may
influence dispersal and aid in detection of suitable settlement locations in marine microenvironments and may influence duration of motility. In this
study we measured phototactic capabilities of £. antarctica swarmers after release. E. antarctica isolates collected near Anvers Island were cultured
and their swarmers from plurilocular and/or unilocular reproductive structures were pipetted onto glass slides and imaged on a thermal stage using
red light. A fiberoptic light source supplied white light from one side of the microscope stage providing treatments of 10, 80, and 200 p;mol photons
m? st of irradiance. Control treatments were not treated with the white light. Phototactic movements of swarmers were determined using computer-
assisted motion analysis software. Positive phototactic movements were significantly different than controls at medium and high light treatments.
Swarmer taxis in low light treatments was not significantly different than their controls."

(a) University of Alabama Birmingham (b) University of South Florida

P04011 The release of dopamine by Ulvaria obscura and its allelopathic effects on algae and invertebrate larvae

Van Alstyne, Kathryn L-presenter kathy.vanalstyne@wwu.edu(a)  Harvey, Elizabeth (a) Cataldo, Marianne (a)  Salas, Amanda (a)  Gifford,
Sue-Ann (@) Nicely, Alexandra (@) Gehman, Alyssa (@)  Chomiczewski, Lauren (a)

"The green alga Ulvaria obscura is common in blooms of ulvoid macroalgae in the northeast Pacific. Ulvaria is unique in that it produces copious
quantities of the catecholamine dopamine, which is known to act as a feeding deterrent towards invertebrate herbivores. Anecdotal evidence
suggests that dopamine can be released into the surrounding seawater where it may have allelopathic effects. To quantify the release of dopamine
and its effects, we conducted both laboratory and field experiments. Dopamine release rates were measured in Ulvaria following re-immersion in
seawater after 90 minutes of desiccation on a beach during a sunny day. Within 3 hours, tissue dopamine concentrations had declined by 90%.
Dopamine concentrations in the surrounding seawater peaked after 1 hour, after which they declined as the compound was oxidized. Incubation in
seawater containing dopamine at concentrations comparable to those we measured in the field experiment resulted in decreases in the germination
of Fucus distichus ssp. edentatus zygotes, decreases in the growth of Ulva /actuca, and reductions in the survival of Cancer magister zoeae, but not
the survival of Cancer oregonensis megalopae and juveniles."

(a) Western Washington University

P06006 "What do the cell walls of two primitive true taxa of the charophycean green algae, Chlorokybus atmophyticus and
Klebsormidium flaccidum, tell us about the evolution of the land plant cell wall?"

Kiemle, Sarah N.-presenter snkiemle@mtu.edu(a) Domozych, David S. (b)  Gretz, Michael R. (a)

"Charophycean green algae (CGA) represent a distinct group of morphologically diverse green algae, which are ancestral to land plants. Land plant
cell wall (CW)polymers have been described from the CGA. Chlorokybus atmophyticus and Klebsormidium flaccidum are two taxa which reside at the
phylogenetic base of the CGA and display two of the most simple morphological habits, the sarcinoid packet and unbranched filament. The wall
polymers of these primitive CGA were examined to determine their role as indicators of plant CW evolution. The external region of the C.
atmophyticus CW was labeled with the arabinogalactan protein (AGP)-directed monoclonal antibodies, JIM8 and JIM13. CWs were chemically
fractioned and the hot water-(HW) and CDTA-soluble fractions contained large amounts of arabinose, galactose and uronic acid. Methylation analysis
revealed 4-linked galactosyl, 2-linked arabinosyl, and 2,3,4-linked arabinosyl residues, which also suggested the presence of AGP. K. flaccidum HW-
and CDTA-soluble fractions contained a predominance of arabinose, galactose, and glucose along with significant uronic acid content. The CW did not
label with JIM13 or JIM8. The hemicellulose fractions of both species consist primarily of glucosyl residues. The 1M KOH soluble fraction of C.
atmophyticus contained a predominance of 3-linked- with lesser amounts of 4-linked-glucosyl residues. K. flaccidum also contained 3-linked-glucosyl
residues with very small amounts of 4-linked glucosyl residues. Mixed-linked glucans are believed to be important in cross-linking cellulose microfibrils
in land plant CWs. Detailed chemical profiling of CW macromolecules in charophytes and lower green plants will be needed in order to accurately
characterize evolutionary trends in CW structure and function."

(a) Department of Biological Sciences and Biotechnology Research Center, Michigan Technological University (b) Department of Biology, Skidmore
College

P06010 An ancient light harvesting protein is critical for the regulation of algal photosynthesis
Peers, Graham-presenter gpeers@nature.berkeley.edu(a)  Truong, Thuy B (a)  Elrad, Dafna (b)  Grossman, Arthur R (b)  Niyogi, Krishna K
(a)

"Light is a necessary substrate for photosynthesis, but its absorption by pigment molecules such as chlorophyll can cause severe oxidative damage
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and result in cell death. The excess absorption of light energy by photosynthetic pigments has led to the evolution of protective mechanisms that
operate on the time scale of seconds to minutes and involve feedback regulated de-excitation of chlorophyll molecules in photosystem II (qE).
Despite the significant contribution of eukaryotic algae to global primary production, little is known about their gE mechanism, in stark contrast to
flowering plants. The qE capacity of a model eukaryotic alga, Chlamydomonas reinhardtii, is dependent on environmental conditions and is inducible
by growth in high light. We have characterized a non-photochemical quenching deficient mutant of Chlamydomonas (npg4) that lacks two of the
three genes encoding LHCSR (formerly called LI818). Compared to wild-type cells, npg4 has increased susceptibility to photoinhibition and reduced
fitness when the light environment is rapidly switched from low to high fluxes. LHCSR is rapidly accumulated after a shift from low light to excess
light conditions and its expression remains high even after weeks of growth in excess light conditions. The LHCSR protein is an ancient member of
the light-harvesting complex superfamily, and homologs are found throughout photosynthetic eukaryote taxa, except red algae and vascular plants.
LHCSR expression correlates with high light stress in the Prasinophyte algae, Ostreococcus tauri. We suggest that plants and algae employ different
proteins to dissipate excess energy in a dynamic light environment."”

(a) University of California, Berkeley (b) Carnegie Institution, Plant Biology

P06002 LCIB: a novel gene family involved in the microalgal CO2-concentrating mechanism

Wang, Yingjun-presenter wangyj@iastate.edu(a)  Spalding, Martin (a)

"Microalgal photosynthesis accounts for a significant portion of the carbon capture and sequestration on earth and influences biomass production and
the global environment. Many microalgae species possess a CO,-Concentrating Mechanism (CCM) to cope with the limited CO, supply in their natural
habitats. The recent observation that a lesion in the LCZB gene in Chlamydomonas directly affects internal C; accumulation demonstrates the
important role played by its gene product, LCIB, in the Chlamydomonas CCM (Wang and Spalding, 2006). BLAST searches revealed three additional
homologues of LCIBin the Chlamydomonas genome, LCIC, LCID and LCIE. Multiple lines of evidence suggested that LCIB and LCIC form a complex:
Western blots reveal that LCIC, even though actively transcribed, is down-regulated at the protein level in the LciB mutants, ad! and pmp1;
Screening of LCIB-interacting proteins by yeast two-hybrid system revealed an apparent strong LCIB-LCIC interaction; and LCIC was co-purified with
LCIB by /n vivo affinity purification. Immunofluorescence examination indicated a plastid localization of LCIB/LCIC, which is consistent with the
prediction of N-terminal plastid signal peptides in these proteins. Re-localization of LCIB in chloroplasts upon changing CO, concentration also was
observed. We propose that LCIB is an integral component of a multi-subunit plastid complex, and that its function relies on its interaction with other
proteins. Based on the currently published genome sequences, LCI5-like genes also exist in several other species of green microalgae, cyanobacteria
and bacteria, suggesting an ancient origin of the LCIB gene family and its widespread occurrence in microorganisms. "

(a) Towa State University, The Department of Genetics, Development and Cell Biology

Start End Event Location

8:30 AM 10:30 AM | PSA Talks Moloka'T 315
Algal Cellular & Molecular Biology

8:30 —P02005: John La Claire - Gene expression profiling growth stages of Prymnesium
parvum (Haptophyta) in culture and in nature

8:45 — P07002: Alejandra Gonzalez - Morphometric and molecular studies identify
cryptic species in the Lessonia nigrescens complex along the chilean coast

9:00 — P02006: Rose Ann Cattolico - Chloroplast genomes, genes and gene expression
in two strains of Heterosigma akashiwo- a bloom forming alga.

9:15 — P07001: Megan Black - Heterosigma akashiwo world-wide population diversity
9:30 — P07003: Michelle Casanova - Can we use vegetative morphology for species
determination in Nitella (Characeae, Charophyceae)?

9:45 — P02002: Nedeljka Rosic - Gene expression analysis and housekeeping genes
selection for real-time RT-PCR in symbiotic dinoflagellates during thermal and light
stress

10:00 — P02003: Yusuke Matsuda - Modeling of structure of CO2 responsive promoter
in the marine diatom Phaeodactylum tricornutum.

10:15 — P04006: Su Yeon Kim - Molecular approach for the current distribution pattern
of Pterocladiella capillacea (Gelidiales, Rhodophyta)

P02005 Gene expression profiling growth stages of Prymnesium parvum (Haptophyta) in culture and in nature

La Claire, John W-presenter laclaire@uts.cc.utexas.edu(a)

" Prymnesium parvum blooms frequently produce the potent ichthyotoxins, prymnesin-1 and prymnesin-2. There are currently no simple in vitro
assays for these toxins, because purified prymnesin standards are not yet available. An alternative approach is to correlate gene expression patterns
and levels with the presence or absence of toxins and with the different stages of bloom development known to be toxin-producing. This information
will allow us to unravel the timing of toxin production by a bloom and to develop molecular biomarkers for toxic vs. non-toxic bloom stages. To
examine gene expression broadly, DNA microarrays were printed from a suite of 3,500 oligonucleotides, representing 3,415 genes that are expressed
by P. parvum. Messenger RNA was purified from axenic cultures at four different phases of growth. After amplification and fluorescent labeling, RNA
was hybridized to microarrays for pair-wise comparisons. Approximately 1,055 genes exhibited statistically-significant differential expression at the
mRNA level (p < 0.001) over the four growth phases (early, mid-, late and post-log). Approximately 715 of these exhibited 2-fold or greater up- or
down-regulation in one or more of the stages. The identities of ~275 of these genes are known through homologous sequence searches of gene
databases. Among these are a few that encode proteins believed to be involved in prymnesin biosynthesis. Custom subsets of differentially-expressed
genes were characterized further to determine their suitability as biomarkers for the individual growth stages and for distinguishing toxic vs. non-
toxic blooms at the transcipt level. Biomarker genes will provide valuable molecular tools for analyzing the growth and toxin-synthesizing status of
naturally-occurring A. parvum blooms."

(a) University of Texas at Austin

P07002 Morphometric and molecular studies identify cryptic species in the Lessonia nigrescens complex along the chilean coast
Alejandra, Gonzalez-presenter apgonzalez@uchile.cl(c)  Jessica, Beltran (a,b) Juan, Correa (a,b) Bernabe, Santelices (a,b)

"The kelp Lessonia nigrescens Bory has a wide distribution along South-Eastern Pacific, from 12 to 55 LS. A marked genetic discontinuity within the
species occurs between 30 and 32LS suggesting the hypothesis that two cryptic, allopatric species could be included in the presently accepted range



extension of the species. To test this hypothesis, we studied 26 morphological characters in 4 populations of L. nigrescens, two of them located to
the north and two of them the south of 30-32LS. Simultaneously, we used three neutral markers (atp8/ITS1/Rubisco spacer) to evaluate genetic
similarities. Our results evidenced two groups of populations distinguishable morphologically and genetically. Morphologically, both population groups
are statistically identifiable by a combination of six anatomical characters. Genetically, the two population groups exhibited high level of divergence
among them, equivalent to that found between them and other closely related sympatric species of Lessonia. In light of our results, we suggest that
the population groups correspond to two cryptic species. The nomenclatural changes arising from this study will have to wait for additional research.
For the time being, we propose the name L. nigrescens to be used for the populations located south of the 30-32LS and Lessonia sp. be used for the
populations located to the north of that latitude. Support FONDAP 15010001-1 P.7 "

(a) Pontificia Universidad Catolica de Chile (b) Center for Advanced Studlies in Ecology and Biodiversity (c) Universidad de Chile

P02006 "Chloroplast genomes, genes and gene expression in two strains of Heterosigma akashiwo- a bloom forming alga."
Cattolico, Rose Ann-presenter racat@u.washington.edu(a) Deodato, Chloe R (a)  Rocap, Gabrielle (a)  Jacobs, Michael A (a)

" Heterosigma akashiwo (Raphidophyceae) chloroplast genomes for both NIES 293 (West Pacific: 159,370kb) and CCMP 452 (West Atlantic:
160,149kb) strains have been sequenced. Architecturally both genomes contain a large (~20kb) repeat that defines the isomerization boundaries of
the molecule. The multiple smaller tandem and inverted repeats found in these genomes appear to be located in a gene-specific manner when
compared to placement in other raphidophyte chloroplast genomes, suggesting a functional constraint. Genes have been identified in 4. akashiwo
that have not been observed in any other chloroplast genome sequenced to date (e.g., {rC: a tyrosine recombinase), some that may be unique to
raphidophytes (006/062: a putative G protein-coupled receptor) and those rarely encoded in non-rhodophytic taxa (£sgi/trg1: a two-component
signal transduction array). Both synonymous (30) and non-synonymous (36) single nucleotide polymorphisms are found in 35 of the 197 encoded
chloroplast genes. Quantitative PCR analyses show that NIES 293 and CCMP 452 cultures grown under identical conditions exhibit distinct differences
in gene expression when 20 genes representing photosynthetic, Calvin cycle, energy generation or metabolic function are examined. These data
suggest that genetic identity may significantly influence the population fitness of this bloom-forming organism. "

(a) University of Washington

P07001 Heterosigma akashiwo world-wide population diversity

Black, Megan M.D.-presenter mmdblack@u.washington.edu(a) Deodado, Chloe (a) Jacobs, Michael (¢)  Hardin, Wiliam R. (a)  Cattolico,
Rose Ann (a,b)

"The raphidophyte alga, Heterosigma akashiwo is a single species with a cosmopolitan distribution. Five genes NAD2, NAD4, NAD5, NAD7, and COX1
in the mitochondrial genome reveal significant genetic variation with at least nine different genotypes. These genes have 115 SNPs out of 7648bp;
most of the base pair changes code for synonymous amino acids. High variation in the mitochondria is in contrast to the lack of variation within the
rDNA, but is consistent physiological differences observed between strains. Fourty-eight strains were sequenced, including subclones separated by
thirty and ten years in culture that showed no change indicating that these genes are stable when not under selective pressure. The biogeography of
the genotypes reveals that there has been extensive transport of cells around the world. "

(a) Biology Department, University of Washington (b) Oceanography Department (c) Genome Center

P07003 "Can we use vegetative morphology for species determination in Nite//la (Characeae, Charophyceae)?"

Casanova, Michelle T-presenter amcnova@netconnect.com.au(a)  Karol, Kenneth G (b)

"In any algal group the most useful traits for identification of species by non-experts are gross morphological features. Family Characeae (stoneworts,
or charophytes) has a long taxonomic history, and a number of good morphological features that can allow identification to genus, section and
subsection with few problems. In most areas of the world the majority of species are easily distinguished by local workers, however, it is usual for
one or more (evolving) species groups to present taxonomic problems. In Australia one of these groups was called Nitella pseudofiabellata by
R.D.Wood. In the genus Nitella recent taxonomic work has focused on the value of oospore morphology and nucleotide sequences for determining
species and relationships among species. However, oospore morphology (best seen using scanning electron microscopy) and nucleotide sequences
are features that are not accessible to most workers in plant identification or ecology. So, can we create a useable taxonomy based on the most
discriminating features of Nitella species (i.e. oospore morphology and nucleotide sequences), then use aspects of gross morphology to create a key?
In this study several species within the Nitella pseudoflabellata A. Braun complex are examined in relation to all three kinds of traits: oospore
morophology, nucleotide sequences and vegetative morphology, in order to determine the most useful vegetative features for species discrimination.
The results confirm that those vegetative characters used by early taxonomists (e.g. number of furcations, length and number of dactyls) are
valuable for distinguishing among genetically distinct entities within this group. "

(a) Royal Botanic Gardens Melbourne (b) The New York Botanic Garden

P02002 Gene expression analysis and housekeeping genes selection for real-time RT-PCR in symbiotic dinoflagellates during
thermal and light stress

Rosic, Nedeljka N-presenter n.rosic@ug.edu.au(a) Rodriguez-Lanetty, Mauricio (a)  Pernice, Mathieu (a) Hoegh-Guldberg, Ove (a)

"Mapping the stress response of reef-building corals and their symbiotic dinoflagellates (genus Symbiodinium) is important in our attempt to
understand the influence of global climate change on the world's most biodiverse marine ecosystem. We exposed cultured Symbiodinium (clade C) to
a range of environmental stresses that included elevated temperatures (29°C and 32°C) under high (100 p;mole quantum/m?/s Photosynthetic Active
Radiation) and low (15 p;mole quantum/m?/s) irradiances. Using microarray technology, we assessed the response of 3072 expressed sequence tags
(ESTs) and were able to identify a series of gene candidates involved in the stress response. High temperature (32°C) and increased light level
effected expression of genes such as monoamine oxidase, heat shock proteins, sterol regulatory element binding transcription factor and Tob1.
Variation in the light levels alone altered expression of genes encoding carbonic anhydrase, G protein beta subunit-like and photosynthetic genes
peridinin chlorophyll-a binding protein. We also used real-time RT-PCR to test the stability of expression of a number of housekeeping genes (HKGs)
in cultured Symbiodinium under thermal and light stress. Among the twelve analyzed HKGs, S-adenosyl methionine synthetase, S4 ribosomal protein,
Cox1, Cyclophilin and calmodulin showed the most stable pattern of expression. Finally, we analysed the expression of Hsp90 by real-time RT-PCR
analysis using the most stable HKGs as a reference. As expected, Hsp90 expression levels were increased by increased temperature and further
boosted when thermal stress was combined with high irradiance. To conclude, the HKGs presented here will be a useful reference in future studies of
gene expression in symbiotic dinoflagellates. "

(a) Centre for Marine Studies, University of Queensland, Australia

P02003 Modeling of structure of CO, responsive promoter in the marine diatom Phaeodactylum tricornutum.
Matsuda, Yusuke-presenter yusuke@kwansei.ac.jp(a) Inoue, Takuya (@) Yamashiki, Ryosuke (a)  Yoshida, Satoshi (a)
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"Marine diatoms (Bacillariophyceae) play a major role in photosynthetic fixation of inorganic carbon on the earth. Their CO; acquisition is supported
by active uptakes of CO, and bicarbonate, and subsequent flux controls of influent Ci. This system is termed as CCM. It is also proposed in some
diatom species that a Cs-like pathway may also contribute to CO, supply to Rubisco. Flux of intracellular Ci is controlled by carbonic anhydrases
(CAs). A marine diatom A. tricornutum possesses two chloroplastic beta CAs and the transcription of one of these CA genes (pfcal) is repressed
under high CO, condition. The promoter region of ptcal (Pptcal) was known to be composed of at least three CAMP response elements, which are
highly homologous to CRE, P300, and Skn1 motifs. However, it was revealed in the present study that new three tandem motif, CCRE1-3 play a key
role in CO; response of the Pptcal. Since these CO,-responsive cis-elements were the typical CAMP responsive sequence, cAMP related transcription
factors potentially target the CCREs were searched in the genome database of A. tricornutum. Eight genes which belong to the CREB/ATF family were
retrieved from the database and were cloned from A. tricornutum cDNA library. These 8 cDNAs were expressed as His-tag protein in £. coliand
successfully solubilized 3 products were purified by Ni-sepharose chromatography. Gel-shift assay carried out with these products and tandem repeat
sequence of the labeled CCRE demonstrated that 3 CREB/ATF proteins in P. tricornutum specifically bound to CCRE sequence. The required structure
of promoter to respond to the ambient CO; in a marine diatom based upon interactions among cAMP, CCREs and CREB/ATF family proteins will be
discussed."

(a) Department of Bioscience, Kwansei-Gakuin University

P04006 "Molecular approach for the current distribution pattern of Pterocladiella capillacea (Gelidiales, Rhodophyta)"

Kim, Su Yeon-presenter poop95@naver.com(a)  Boo, Sung Min (a)

" Pterocladiella capillacea has rhizoidal filaments produced from the cortical cells and later abundant in the medullar layers, which are sources for
marine pulp developed by a commercial company in Korea. The species is a suitable taxon for studying phylogeography of marine organisms since it
commonly occurs in temperate to tropical waters in the world. In order to understand its current distribution pattern, we collected more than 200
samples in Korea, Japan, New Zealand, Ireland, France, Canary Island, and USA. Two molecular markers were selected; plastid rbcl for recognizing
the species and coxlifor analyzing haplotypes. A total of 10 haplotypes from 67 specimens including published data of samples from Australia, Japan,
and Venezuela were found. An identical haplotype occurred in Mediterranean sea (three sites), Australia (one site), and New Zealand (two sites). In
cox1 gene, nineteen haplotypes were found in 75 specimens of the species. The haplotype analysis produced biogeographical structure. The same
haplotype occurred in New Zealand and Canary Island. These results indicate both scenarios of distribution; recent dispersal of some haplotypes by
human-mediated activities and historical migration of the species. On-going analysis of the specimens will give us a better understanding of the
phylogeography of the species. "

(a) Department of Biology, Chungnam National University

Start End Event Location

11:00 AM 12:45PM | Applied Phycology-II Moloka'l 315
11:00 — P01009: Zackary Johnson - Isolation and characterization of marine
phytoplankton as a next generation biofuel

11:15 - P01008: Lisa Pickell - Mid-scale screening of marine phytoplankton for large
scale production of biofuel

11:30 — P02001: Rachel Miller - Oif biosynthesis in chlamydomonas reinhardtii

11:45 — P01004: Eugene Zhang - Characterisation of australian microalgae for biodiese/
production

12:00 — P02007: Todd Lane - Digital transcriptomic analysis of silicate starvation
induced triacylglycerol

12:15 - P06011: Skye Thomas-Hall - Analysis of lipid accumulation in microalgae

12:30 — P04016: Charles Yarish - Multi-Component Evaluation to Minimize the Spread
of Aquatic Invasive

P01009 Isolation and characterization of marine phytoplankton as a next generation biofuel

Johnson, Zackary I-presenter zij@hawaii.edu(a)  Bidigare, Robert R (a)  Brown, Susan L (a)  Bruyant, Flavienne (b)  Cochlan, William

(c,d) Cullen, JohnJ (b) Huntley, Mark E (a,d) Redalje, Donald G (¢) de Scheemaker, Gabriel (f)

http://www2.hawaii.edu/~zij

"Global energy demands continue to rise, but global fossil fuel production is struggling to keep up. Further, fossil fuels contribute to the increase in
global atmospheric carbon dioxide and are a major driver of global climate change. To address these concerns, Cellana BV is pursuing the use of
marine phytoplankton as a next generation, low carbon-profile biofuel. Marine phytoplankton have three major advantages over other biofuels
including (1) they do not use freshwater (2) they do not require arable land and (3) phytoplankton can grow much faster than traditional plant-based
biofuels. Working with Cellana, our group has isolated phytoplankton strains from diverse locations and some have significant lipid content. Using an
efficient experimental strategy, we have analyzed promising candidates from this collection and discovered a wide range of growth rates and lipid
compositions in conditions simulating environmental scenarios associated with commercial applications. Here we describe our screening process and
show that some phytoplankton have characteristics that make them excellent candidates for commercial-scale production suggesting that marine
phytoplankton are the leading contenders for large scale production of next generation biofuels."

(a) University of Hawaii (b) Dalhousie University (c) Romberg Tiburon Center for Environmental Studies, San Francisco State University (d) Cellana
LLC (e) The University of Southern Mississippi (f) Cellana BV

P01008 Mid-scale screening of marine phytoplankton for large scale production of biofuel

Pickell, Lisa D-presenter lisa.pickell@cellana.info(a)  Pollard, Michael (a)  Herndon, Julian (a)  Cochlan, William P (a)  Huntley, Mark E (a)
"A multi-stage, mid-scale culturing system was constructed to evaluate and contrast the growth characteristics of various marine phytoplankton
species under simulated large-scale cultivation conditions for future use in biofuel production. Screening at the mid-scale level permits optimization
and characterization of growth rates, macronutrient dynamics, and inoculation conditions for use in large-scale culturing systems, but with a
substantial reduction in time, operating costs and resources. Here we describe the design and operation of a microalgal screening system, where
experiments were conducted simultaneously in 24, pH-controlled, aerated 50-L polycarbonate culture vessels under ambient light and temperature
conditions. In the simulated photobioreactors (PBRs), each algal species was initially grown as triplicate batch cultures for characterization of growth
rates and nutrient utilization (4-5d), followed by inoculation into corresponding open pond simulators; these cultures were subsequently harvested
after 2-3 days of N starvation. Prior to pond inoculation, the PBRs were conducted as semi-continuous cultures, and diluted daily with enriched
seawater media to maintain constant biomass and exponential growth over extended periods. Monitoring (2-3 d™*) of optical density, /7 vivo cellular
fluorescence capacity (F./Frm), chlorophyll g, particulate carbon and nitrogen, and dissolved macronutrients permitted accurate assessment of



physiological health and degree of N sufficiency in both pond and PBR culture simulators. This novel mid-scale screening approach demonstrates high
precision estimation of growth, nutrient drawdown and dilution rates, and provides an effective platform for selection of ideal phytoplankton
candidates for large-scale production of biofuels."

(a) Cellana LLC

P02001 Oil biosynthesis in chlamydomonas reinhardtii

Miller, Rachel-presenter mill1663@msu.edu(a,b)  Moellering, Eric (a,c) Li, Xiaobo (a,c) Vieler, Astrid (a,d) Benning, Christoph (a,d)

"With the rising cost of fuel, many are looking to biofuels as an alternative. One possible feedstock for biofuels is oil produced by microalgae.
Microalgae produce significant amounts of triacylglycerol (TAG), often in response to environmental stress, which can be harvested and converted
into biodiesel. In order to make microalgal biodiesel economically viable, more needs to be known about how TAG is synthesized, and how the
process is regulated. Towards this end, we have initiated several approaches to study TAG synthesis in the model green alga Chlamydomonas
reinhardtii. We used 454 sequencing to analyze global transcript levels in C. reinhardtii under normal and TAG-inducing conditions. This has led to the
identification of several putative transcription factors that may regulate the synthesis of TAG. The role of these putative transcription factors is being
confirmed by further analysis of transcript levels, and by modified expression in C. reinhardti. In a more focused approach, we are looking for
diacylglycerol acyltransferases (DGATSs), which catalyze the final step in TAG synthesis. Several putative DGATs have been identified based on
sequence similarity to plant DGATS, and they are being characterized by expression in yeast. These approaches, combined with the results of other
research in the Benning lab, will provide the basis for the engineering of TAG biosynthesis in microalgae. This research is supported by funding from
the Air Force Office of Scientific Research. "

(a) Michigan State University (b) Cellular and Molecular Biology Program (c) Dept. of Energy Plant Research Laboratory (d) Department of
Biochemistry

P01004 Characterisation of australian microalgae for biodiesel production

Zhang, Eugene-presenter e.zhang@ug.edu.au(a,b) Thomas-Hall, Skye (a)  Timmins, Matthew (a)  Oey, Melanie (a)  Kruse, Olaf

(c) Hankamer, Ben (b)  Schenk, Peer (a)

http://www.solarbiofuels.org

"Microalgae provide a promising potential to address the current global energy demands and climate changes associated with increasing CO, levels.
The ability for microalgae to photosynthesise and convert CO; into organic compounds such as triacylglycerides as a potential source for biodiesel
production make them a prime candidate for further study and development. Under certain conditions, various types algae are able to produce and
accumulate high amounts of intracellular lipids suitable for biodiesel development. This talk will present the results from various promising new green
algal specimens isolated from Australian waterways. The efficiency of photosynthesis has been significantly improved by modification of antennae
pigments. An assessment of the potential of these strains as biodiesel producers is presented."

(a) University of Queensland, School of Biological Sciences (b) University of Queensland, Institute of Molecular Bioscience (c) University of Bielefeld

P02007 Digital transcriptomic analysis of silicate starvation induced triacylglycerol formation in the marine diatom Thalassiosira
pseudonana.

Lane, Todd W-presenter twlane@sandia.gov(a)  Pawate, Ashtamurthy (a)  Linquist, Erika D (b)  Kirton, Edward S (b)  Lane, Pamela D

(@) Simmons, Blake A (a)

"The completion of the sequencing of two marine diatom genomes, Thalassiosira pseudonana 3H and Phaeodactylum tricornutum CCAP1055/1 by the
Joint Genome Institute (JGI), the continuing development of systems for genetic manipulation, and the overall advances in Molecular Biology and
Biotechnology will allow a more systematic approach to understanding and manipulating the ability of these organisms and other microalgae to form
triaclyglycerols (TAGSs). In a previous study we characterized the ability of these strains to produce TAGs in response to nitrate and silicate starvation.
To extend this work we have, in collaboration with the JGI, conducted a digital transcriptomic analysis by ultra high throughput sequencing (UHTS),
of gene expression in 7. pseudonana in during the onset of TAG accumulation in response to silicate starvation. We have conducted a 65 hour
timecourse experiment, measuring increase in cell number and estimated relative TAG abundance in a silicate limited culture. We have created RNA
libraries from four timepoints during the timecourse for transcriptomic analysis; one taken during logarithmic growth phase and three at intervals
during the transition from logarithmic phase to stationary phase and the onset of triacylgycerol accumulation. We carried out a two Illumina UHTS
runs per library for a total 49.8 million reads. 95% of these reads were alignable with the genome. Approximately 9600 expressed sequence tag
(EST) clusters that aligned to existing gene models were identified. An additional 8000 EST clusters were identified that did not align to existing
models. We have utilized this data estimate changes in transcript abundance, in response to silicate starvation, of the genes encoding the metabolic
pathways resulting in TAG formation. "

(a) Sandia National Laboratories (b) Joint Genome Institute

P06011 Analysis of lipid accumulation in microalgae

Thomas-Hall, Skye R-presenter skye.thomas-hall@cellana.info(a)  Paul, Blair M (a)  Stone, Thomas V (a) Brown, Susan L (b,a) Johnson,
Zackary I (b,a) Bidigare, Robert R (b,a)  Cochlan, William P (a)  Huntley, Mark E (a)

"Microalgae have long been recognized for their potential to produce hydrocarbons suitable for use as biofuels. The great attraction of algae is that
their potential biofuel production capacity far exceeds that from land-based crops. However, at present there is a major discrepancy between
predicted hydrocarbon yields based on laboratory experiments and the measured hydrocarbon yields of large-scale algal production systems. Algae
possess a variety of lipid types ranging from the less commercially useful membrane-bound polar lipids to large droplets of unbound triacylglycerols
(TAGs) which are of prime interest as a biofuel source. Identifying those algal species capable of producing large stores of readily extractable neutral
lipid droplets is the first step in the development of algal biofuels as an economically viable fuel source. Identification of algal strains with high lipid
content can be achieved quickly by utilizing the polarity-sensitive Nile Red stain and visualization by microscopy or semi-quantification by
spectophotometry. Nile Red fluorescence can also be utilized for tracking lipid production as a function of time, with the caveat that this stain only
approximates lipid content, results need to be verified with standard gravimetric methods. Cellana LLC's prime objective is to realize and
commercialize microalgal systems for the production of biofuels, animal feedstock and carbon sequestration. To achieve this goal we are screening
numerous algal species, optimizing the algal production system and analyzing growth and lipid productivity rates in near real-time. Presented will be
an overview of our production system with a specific focus on the analysis of lipid accumulation in algal species grown in 50,000 L batch ponds. "
(a) Cellana LLC (b) University of Hawaii
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P04016 "Multi-Component Evaluation to Minimize the Spread of Aquatic Invasive Seaweeds and Harmful Algal Bloom Microalgae
via the Live Bait Vector, Ascophyllum nodosum, into Long Island Sound "

Yarish, Charles-presenter charles.yarish@uconn.edu(a) Haska, Christina (a)  Lin, Senjie () Kraemer, George P (b)
http://www.stamford.uconn.edu/profile_YarishCharles.htm

"The ecological and economic health of Long Island Sound (LIS) is currently threatened by introductions of invasive species. To mitigate the risk of
introducing non-native species, potential vectors must be evaluated. This project has investigated Ascophyllum nodosum packaging that accompanies
bait worms as a vector of macroalgae and harmful microalgae to LIS. Bait was purchased from retail establishments at locations ranging from
northeastern Long Island Sound along the Connecticut shoreline to the southwestern part of the Sound in Nassau County, New York. Using a
combination of visual and microscopic inspection, and molecular biological techniques to detect the presence of macro- and micro-algal cells, the
study questioned whether (i) non-native organisms were being imported via bait worms, and if so whether; (ii) non-native organisms vary according
to purchase location, or; (iii) time of year. Overall, 14 species of macroalgae and two species of harmful microalgae (Alexandrium fundyense, and
Pseudo-nitzschia multiseries) were discovered among the A. nodosum. The Gulf of Maine now harbors a diverse suite of non-native organisms. These
may be exported to other areas of the U.S. via national bait wholesalers and cause ecological harm to the receiving ecosystem. In addition to
potential ecological impacts associated with the import of non-native organisms, economic harm is also possible. For example, commercial shellfish
beds may be closed to harvesting when harmful microalgae bloom in coastal waters. With ca. 470 retail bait shops in NY and CT, the chances of
introduction of harmful non-natives is not trivial. For example, during our 18 month study of four locations, we discovered the harmful non-native
microalga Pseudo-nitzschia multiseries in 58% of our samples. "

(a) University of Connecticut (b) Purchase College, State University of New York

Start End Event Location
2:30 PM 4:10 PM Minisymposium 1: Education Outreach - Evolution & Innovation in Plant Lana’l 314
Biology Outreach for Elementary, Community College, Undergraduate, &
Professional Science Educators - Chair: Jane Ellis

2:30 - M0101: Jeremy Pritchard - Simple but Dangerous ideas; strategies to help in
teaching evolution

2:55 - M0102: Christina Reynaga-Pena - Development and assessment of didactic
packages including DVDs on plant biology experiments for rural schools in Mexico
3:20 - M0103: Kabi Neupane - Advances in Biosciences Education for Community
Colleges: The journey from summer workshop to year-round independent research
project

3:45 - M0104: Erin Dolan - Undergraduate-level Inquiry: Benefits and challenges of
engaging in classroom-based research

MO0101 Simple but Dangerous ideas; strategies to help in teaching Evolution

Pritchard, Jeremy-presenter J.pritchard@bham.ac.uk(a,b)

http://www.biosciences.bham.ac.uk/links/teachers

"Darwins theory of Evolution by Natural Selection is the most important tool used by the modern Biologist, but despite its simplicity, it is often
misunderstood. This talk presents a historical perspective to the development of Darwins ideas as a useful and objective tool for pedagogical
purposes. Charles Darwin was not the first to think about Evolution but he was the first to get it right. Ideas about Evolution can be traced back the
ancient Greeks and beyond, but the development of ideas about changes in plant and animals has often been seen as dangerous, conflicting with the
social and religious dogma of the times. Charles Darwin was implicitly and explicitly aware of the impact of his ideas. In refining his theories he drew
on influences from his education and family background in the West Midlands and beyond. Training and engagement of all students at high school
and in the initial stages of their University education is of central importance, whether they are molecular biologists or ecologists. A range of
resources are being designed to directly address specific evolutionary issues including counter-views The talks illustrates the strategy of taking an
historical perspective to diffuse subjective critiques, uses human evolution to provide immediate context and includes demonstration of a computer
resources that demonstrates evolution of complexity by random variation. It is hoped that this talk will provide an opportunity for comparing UK, US
and other countrys experiences and help exchange idea of good practice. A range of associated resources are freely available on the web
(http://www.biosciences.bham.ac.uk/links/teachers/teachers.htm). "

(a) Univerity of Birmingham (b) Society of Experimental Biology

MO0102 Development and assessment of didactic packages including DVDs on plant biology experiments for rural schools in Mexico
Reynaga-Pena, Cristina G.-presenter creynaga@ira.cinvestav.mx(a)  Valderrama-Chairez, Maria L. (b)  Tiessen, Axel (a)
http://www.sientelaciencia.com

"An important number of public elementary schools in Mexico are schools in rural areas, where didactic resources are very limited. This work intends
to facilitate the first scientific experience of children in those schools to diverse topics such as plant and cell biology among other. Currently, there is
a great need for the development of didactic materials for teaching science to vulnerable populations in Mexico such as children in rural areas. In the
context of our present education and outreach activities we have implemented a 3-day workshop for children of rural areas, where we include a
section on Plant Biology. Most experiments were chosen by the precondition of needing only easily available materials. We have included experiments
on plant cells, photosynthesis, metabolism, tropisms, DNA extraction, plant pigments and pH determination. From our experience, the presentation of
experiments by a competent scientist usually gives the student a different perspective, encouraging them to continue doing experiments in the long
term. So, to multiply and expand the experience, we are videotaping and editing a series of DVDs that will be distributed among all possible schools
to help the rural school teacher. Currently, we are about to deliver our first DVD in 1500 schools of the State of Guanajuato, Mexico. The impact on
the children's attitude to science as well as the utility for the teacher as a didactic resource will be evaluated.”

(a) Centro de Investigacion y de Estudios Avanzados del IPN Unidad Irapuato (b) CUCBA, Universidad de Guadalajara

MO0103 Advances in Biosciences Education for Community Colleges: The journey from summer workshop to year-round independent
research project

Neupane, Kabi R-presenter kabi@hawaii.edu(a) Lum, Jamie M (a,b)  Messa-Oh, Christine (a,b)  Perez, Pierriden A (b)  Christopher, David A
(b)

"The Advances in Biosciences Education (ABE) workshop was formed to maximize broader impacts under a NSF-sponsored research grant entitled
'Functional Genomics of the Protein Disulfide isomerase Family in Arabidopsis Plants.' Five faculty and 24 students from four community colleges
lacking research programs received hands-on training with experimental materials and techniques employed in the ongoing research grant. The



three-week long workshop held each summer for four years provided basic training in recombinant DNA, molecular biology, genomics, bioinformatics
and state-of-the art fluorescence and electron microscopy by using Arabidopsis as the experimental material. By pairing students with their teachers,
the workshop format fostered collaborative problem solving, helping students prepare for graduate-level research or the job market, while giving
teachers an opportunity to hone their professional skills and develop new educational resources. As an outcome of the workshop, two undergraduate
students and a community college faculty mentor pursued an independent project during the academic year on an economically important tropical
ornamental plant (Anthurium adreanum) in Hawaii. They utilized their knowledge gained from the workshop to characterize and identify >600 genes
from senescing tissues of Anthurium. Several senescence-related genes were present in transcriptome, which are currently being assembled for
publication and for use for undergraduate education and research."

(a) Leeward Community College (b) University of Hawaii

MO0104 Undergraduate-level Inquiry: Benefits and challenges of engaging in classroom-based research

Dolan, Erin L-presenter edolan@vt.edu(a)  Alkaher, Iris (@)  Hlousek-Radojcic, Alenka (b)

http://www.prep.biotech.vt.edu

"Partnership for Research and Education in Plants for Undergraduates (PREP-U) engages students in research in the contexts of their courses. They
address the unanswered question of how disabling genes in Arabidopsis thaliana influences the plants' interactions with two herbivores, two-spotted
spider mites ( 7etranychus urticae) and root-knot nematodes (Meloidogyne incognita). Students design and conduct their own investigations to
determine differences in herbivory of wild-type versus mutant plants and then report their findings to scientists interested in the genes being studied.
Here we focus on students' perceptions of the benefits and challenges of participating in classroom-based research and its relevance for teaching and
learning. PREP-U was implemented in one plant physiology and four introductory biology courses in fall 2008. Twenty-five sets of pre/post interviews
were conducted with participating students. Content analysis was done to identify emergent categories and major themes. Students reported a wide
range of benefits and challenges and perceived that some aspects were both benefits and challenges. For example, students indicated the
importance of independent work, but also asked for more guidance and support. Students valued the opportunity to understand how science is done,
but noted their struggles to develop rationales and explain results. Our results point to the complexity of inquiry teaching in undergraduate
classrooms. Instructors must achieve a balance between preparing students to conduct investigations and allowing them freedom to make progress
independently. We believe that the extent of instructors' involvement, especially how they gauge students' needs to inform their instructional
decisions, influences students' perceptions of research."

(a) Virginia Tech (b) Richard Bland College

Start End Event Location
2:30 PM 4:10 PM Minisymposium 2: Gibberellins & Abscisic Acid - Chair: Tai-ing Sun Kaua'l 311
2:30 - M0201: Kohji Murase & Rodolfo Zentella - Structure-function analysis of
GA receptor and DELLA protein in Arabidopsis

2:55 - M0202: Camille M. Steber - Relieving DELLA Repression of Stem
Elongation and Flowering, Evidence for a Proteolysis Independent Mechanism for
GA signaling

3:20 - M0203: Wan-Chi Lin - ABA Receptors? Not Sure. Signaling Molecules?

Yes.

3:45 - M0204: David H. Huizinga - Isoprenyicysteine methylation and
demethylation regulate abscisic acid signaling in Arabidopsis

M0201 Structure-function analysis of GA receptor and DELLA protein in Arabidopsis

Murase, Kohji (a,b)  Zentella, Rodolfo-presenter zentella@duke.edu(a)  Hirano, Yoshinori (b)  Hu, Jianhong (a)  Olszewski, Neil (c)  Jeong,
Sun Yong (@) Hakoshima, Toshio (b)  Sun, Tai-ping (a)

http://fds.duke.edu/db/aas/Biology/staff/zentella

"DELLA proteins are central negative regulators of the gibberellin (GA) signaling pathway. DELLAs act as transcriptional regulators, which likely
modulate downstream gene expression through interactions with other transcription factors. Inactivation of DELLAs is essential for the promotion of
plant growth and development. Recent advances have shown that the GA receptor, GID1, binds DELLAs in the presence of GA. This triggers DELLA
poly-ubiquitination by the ubiquitin E3 ligase SCF®-! complex and degradation via the 265 proteasome. We have determined the crystal structure, at
a 1.8 Angstrom resolution, of a complex composed of GID1, GA and the amino-terminus signal sensing domain of a DELLA protein. We describe how
the binding of the GA molecule to GID1 causes a conformational change in the receptor that creates a binding surface for the highly conserved
DELLA, VHYNP and LEXLE motifs of DELLA proteins. In addition, we are investigating how DELLA proteins function and are regulated by post-
translational modifications. There is evidence suggesting that DELLA activity is modulated by phosphorylation and O-GlcNAcylation. Using a variety of
biochemical and genetic approaches we aim to understand the role of specific post-translational modifications within DELLAs. We will present
evidence that DELLAs are phosphorylated and O-GIcNAcylated in planta. In addition, we are analyzing transgenic plants expressing mutant DELLASs in
order to understand the function of different motifs within the protein."

(a) Dept. of Biology, Duke University (b) Graduate School of Information Science, Nara Institute of Science and Technology (c) Dept. of Plant Biology,
University of Minnesota

MO0202 "Relieving DELLA Repression of Stem Elongation and Flowering, Evidence for a Proteolysis Independent Mechanism for GA
signaling”

Steber, Camille M.-presenter csteber@wsu.edu(a,b)  Ariizumi, Tohru (b)

http://www.wsu.edu/~csteber/

"GA stimulates germination, stem elongation, and flowering by lifting DELLA protein repression of these responses via both proteolysis dependent
and independent pathways. There are five members of the DELLA protein family in Arabidopsis with partially overlapping functions. GA biosynthesis
lifts DELLA repression by triggering DELLA proteolysis via the ubiquitin-proteasome pathway. Perception of GA by the GA receptors GIBBERELLIN
INSENSITIVE DWARF1 (GID1a, b, and c) enables GID1/GA to recognize and bind the DELLA protein. It appears that the SLY1 protein binds and
ubiquitinates DELLA only when it is in the GID1/GA/DELLA complex. Polyubiquitinaiton by the SCF-SLY1 E3 ubiquitin ligase then targets DELLA for
proteolysis. If DELLA proteolysis were the only mechanism for DELLA inactivation, then the level of DELLA protein should correlate with the degree of
dwarfism and other GA phenotypes. In contrast, s/yZ mutants accumulate more DELLA protein but display less severe dwarf and germination
phenotypes than the GA biosynthesis mutant ga-3 or the gidlabc triple mutant. Interestingly, GID1 overexpression rescued the s/yZ dwarf and
infertility phenotypes without decreasing the accumulation of the DELLA protein REPRESSOR OF GA1-3 (RGA). GID1 rescue of s/yI mutants appeared
to be dependent on the level of GID1 protein, GA, and the presence of a functional DELLA motif. Since DELLA shows increasing protein interaction
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with GID1 with increasing GA levels in vivo, it appears that GA-bound GID1 can block DELLA repressor activity by direct protein interaction with the
DELLA domain. Thus, a SLY1 independent mechanism for GA signaling may function without DELLA degradation."
(a) USDA-ARS, Wheat Genetic Unit (b) Washington State University, Dept of Crop and Soil Science

MO0203 ABA Receptors? Not Sure. Signaling Molecules? Yes.

Lin, Wan-Chi-presenter linwc@mail2000.com.tw(a)  Huang, Kuan-ying (@) Lu, Yung Yu (@)  Ho, Tuan-hua David (a,b)

"Several putative ABA receptors have been reported in recent years, however the validity of some of these reports has been seriously questioned
(e.g. McCourt and Creelman [2008], Curr Opin Plant Biol, 11:474; Risk et al [2008] Nature, 456: &916&163 5&8722;6). We have investigated the role
of these proteins in the cereal aleurone tissue where well-defined ABA responses can be analyzed with precision. Three established signaling
pathways exist in this tissue: ABA induction of LEA genes, and GA induction & ABA suppression of a-amylase. ABA induction of LEA genes is
enhanced by over-expression of either GCR2 or ABAP1, but significantly suppressed by GCR2 RNAi or ABAP1 RNAi. However, the other two signaling
pathways, i.e. GA induction & ABA suppression of a-amylase, are not affected at all by either GCR2 and ABAP1 over-expression or their RNAI.
Furthermore, the suppression effect of GCR2 RNAi can be overcome by over-expression of ABAP1, suggesting that ABAP1 works downstream from
GCR2. Following a similar approach, we have determined that both GCR2 and ABAP1 work downstream from a plasma membrane-localized receptor
kinase, RPK1, which has been shown to be an important signaling molecule for ABA action. The GCR2-GFP fusion protein is localized in the cytoplasm
with a punctate pattern near plasma membrane. The ABAP1-GFP protein is initially localized in the cytoplasm with a punctate pattern more
pronounced than that of GCR2-GFP. Upon prolonged incubation, the ABAP1-GFP is preferentially localized in the nucleus. Based on these
observations, we propose that these regulatory molecules work in the sequence of RPK1 (plasma membrane) GCR2 (cytoplasm) ABAP1 (cytoplasm to
nucleus) ABI5 (nucleus) LEA expression. "

(a) Institute of Plant and Microbial Biology, Academia Sinica, Tajpei 115, Taiwan (b) Dept of Biology, Washington University, St. Louis, MO 63130

M0204 Isoprenylcysteine methylation and demethylation regulate abscisic acid signaling in Arabidopsis

Huizinga, David H-presenter dhuizing@iupui.edu(b)  Omosegbon, Olutope (b)  Omery, Bilal (b)  Crowell, Dring N (a)

"Isoprenylated proteins bear an isoprenylcysteine methyl ester at the carboxyl terminus. Although isoprenylated proteins have been implicated in
meristem development and negative regulation of abscisic acid (ABA) signaling, the functional role of the terminal methyl group has not been
described. Here, we show that transgenic Arabidopsis thaliana plants overproducing isoprenylcysteine methyltransferase (ICMT) exhibit ABA
insensitivity in stomatal closure and seed germination assays, establishing ICMT as a negative regulator of ABA signaling. In contrast, transgenic
plants overproducing isoprenylcysteine methylesterase (ICME) exhibit ABA hypersensitivity in stomatal closure and seed germination assays. Thus,
ICME is a positive regulator of ABA signaling. To test the hypothesis that ABA signaling is under feedback control at the level of isoprenylcysteine
methylation, we examined the effect of ABA on JCMT and ICME gene expression. Interestingly, ABA induced J/CME gene expression, establishing a
positive feedback loop whereby ABA promotes ABA responsiveness of plant cells via induction of JCME expression, which presumably results in the
demethylation and inactivation of isoprenylated negative regulators of ABA signaling. These results suggest strategies for metabolic engineering of
crop species for drought tolerance by targeted alterations in isoprenylcysteine methylation."

(a) Idaho State University (b) Indiana University-Purdue University Indianapolis

Start End Event Location

2:30 PM 4:10 PM Minisymposium 3: Genome Integrity - Chair: Anne Britt Moloka'l 315
2:30 - M0301: Igor Kovalchuk - Progeny of stressed plants exhibit dramatic changes in
genome stability, methylation pattern, stress tolerance and metabolites profile

2:55 - M0302: Anne B. Britt - The NAC domain transcription factor Suppressor of
Gamma Response 1 (Sogl) governs programmed response to DNA damage

3:20 - M0303: Sascha Biedermann - The DDBIa interacting proteins CSA and DDB2 are
critical factors for UV-B tolerance in Arabidopsis thaliana

3:45 - M0304: Vipula K. Shukla - Precise genome modification in the crop species Zea
mays using zinc-finger nucleases

MO0301 "Progeny of stressed plants exhibit dramatic changes in genome stability, methylation pattern, stress tolerance and
metabolites profile"

Kovalchuk, Igor-presenter igor.kovalchuk@uleth.ca(a)  Boyko, Alex (a)  Kathiria, Palak (a)  Yao, Youli (@)  Blevins, Todd (b,b)

"The fact that plants are able to quickly adapt to stress may suggest the involvement of epigenetic mechanisms of inheritance. We hypothesized that
epigenetic alterations are a general mechanism of plant adaptation to stress, and are the initial mechanism of permanent genomic changes leading to
genome evolution. We used transgenic Nicotiana tabacum and Arabidopsis thaliana plants carrying luciferase-based substrate for the analysis of
homologous recombination frequency (HRF) and methylation patterns. We exposed plants to abiotic (temperature, water, salt, UV) and biotic (viral
and bacterial pathogens) stresses and analyzed changes in the progeny. We found the progeny of stressed plants to show changes in genome
stability, reflected by higher level of HRF, as well as changes in global genome hypermethylation and loci-specific hypomethylation, as shown using
MeDIP, cytosin extention and COBRA assays. Changes in HRF persisted when plants were propagated with stress and were less dramatic when plants
were propagated without stress. Changes at the genome and epigenome were paralled by multiple changes in plant physiology, including higher
tolerance to stress, changes in metabolic profile, in the level of phenolic compounds as well as the expression of DNA repair and stress tolerance
genes. Since these experiments suggested possible role of epigenetic machinery in transgenerational changes, we performed the same experiments
in dcl2, dcl3and dc/4 mutants, and indeed found the mutants to be partially impaired in establishment of transgenerational changes, including the
increase in HRF and stress tolerance. This work suggests that epigenetic mechanisms indeed may play essential role in plant adaptation."

(a) University of Lethbridge (b) Biology Department, Washington University

MO0302 The NAC domain transcription factor Suppressor of Gamma Response 1 (Sogl) governs programmed response to DNA
damage

Britt, Anne B.-presenter abbritt@ucdavis.edu(a)  Yoshiyama, Kaoru (@)  Furukawa, Tomoyuki (a)  Conklin, Phillip (a)  Curtis, Marc

(b) Hays, John (b)

"All living things possess mechanisms to detect the presence of DNA damage and transduce that signal to induce a variety of responses. These
responses include the activation of repair, the arrest of the cell cycle, and the induction of programmed cell death. In Arabidopsis the response to
chromosome-breaking agents includes the robust upregulation of hundreds of genes, including many genes that are clearly involved in DNA repair.
This is a specific response to double strand breaks: the spectrum of genes induced by gamma radiation does not include the genes known to be



induced by a variety of other abiotic stressors, and the transcriptional response is entirely dependent on the PI3K-like protein kinase ATM, a protein
known to be activated by double strand breaks. Such a response is unprecedented- mammals and yeast do not exhibit this robust and specific
induction of repair-related genes in response to double strand breaks. As a result of a search for mutants defective in gamma-induced cell cycle
arrest, a line carrying a 'gamma resistant' mutation, termed sog1, was identified. This mutation was mapped and cloned, and SOG1 was revealed to
be a member of the large family of NAC domain transcription factors. Further analysis of sogl revealed that this gene, like ATM, is required for the
transcriptional response to gamma radiation. Here we will present evidence that SOGL1 is also required for the programmed, tissue-specific cell death
response to DNA damage observed in Arabidopsis. Thus SOG1, although unrelated to the mammalian transcription factor and tumor suppressor
TP53, evolved independently in multicellular plants to play the same essential role in governing DNA damage response."

(a) University Of California (b) Oregon State University

MO0303 The DDB1a interacting proteins CSA and DDB2 are critical factors for UV-B tolerance in Arabidopsis thaliana

Biedermann, Sascha-presenter shiedermann@wsu.edu(a,b)  Mooney, Sutton (b)  Hellmann, Hanjo (b)

"Genotoxic stress imposed by UV-irradiation or chemical treatment is a permanent threat potentially affecting the genomic integrity of all live forms,
but especially that of sessile organisms like plants. Consequently, several DNA repair mechanisms have evolved, one of which is the nucleotide
excision repair (NER). NER comprises two separate pathways, the global genomic repair (GGR) and the pathway of transcription-coupled repair
(TCR). Critical for recognition of UV-induced DNA damages to initiate GGR and TCR dependent repair processes are the proteins DDB2 (Damaged
DNA Binding 2), and Cockayne Syndrome A (CSA), respectively. Both DDB2 and CSA assemble with an ubiquitin E3 ligase that contains the cullin
CUL4 and the substrate adaptor DDB1. This assembly leads to the ubiquitination and subsequent degradation of DDB2, CSA and additional proteins
via the 26S proteasome. Although GGR and TCR have been intensively described in mammalian cells, only poor knowledge is present for plants.
Here, we report that loss of the CSA and DDB2 orthologs from Arabidopsis thaliana leads to an increased sensitivity of affected plants to UV stress.
We provide evidence that these plants exhibit an impaired NER-dependent repair of UV induced thymidine dimers. Additionally we demonstrate that
CSA assembles into a CUL4-DDB1a complex and that it is degraded by the 26S proteasome in a CUL4 and UV-B dependent manner. Furthermore we
describe tissue specific expression patterns of Arabidopsis CSA and DDB2 using promoter:GUS constructs and RT-PCR analysis, and investigate
subcellular localization of the two proteins. In summary, this work describes for the first time functions of Arabidopsis CSA and underscores the
significance of CUL4-based E3 ligases, DDB2, and CSA for DNA repair in higher plants. "

(a) Angewandte Genetik, Freie Universitaet Berlin (b) School of Biological Sciences, Washington State University

MO0304 Precise genome modification in the crop species Zea mays using zinc-finger nucleases

Shukla, Vipula K-presenter vkshukla@dow.com(a)  Doyon, Yannick (b)  Choi, Vivian (b)  Rock, Jeremy (b)  Ying-Ying , Wu (b)  Katibah,
George (b) Gao, zZhifang (@) McCaskill, David G (a)  Simpson, Matthew A (a)  Blakeslee, Beth (a)  Greenwalt, Scott A (a)  Butler, Holly ]
(@) Miller, Jeffrey C(b) Hinkley, Sarah J (b) Lei, Zhang (b) Rebar, Edward J (b)  Gregory, Philip D (b)  Urnov, Fyodor D

(b) DeKelver, Russell C (b)  Moehle, Erica A (b) Worden, Sarah E (a)  Mitchell, Jon C (a) Arnold, Nicole L (a)  Gopalan, Sunita

(b) Xiandong, Meng (b)

"Agricultural biotechnology is limited by the inefficiency and unpredictability of conventional random mutagenesis and transgenesis. Here we report a
broadly applicable, versatile alternative: the use of designed zinc-finger nucleases (ZFNs) that induce double-stranded breaks (DSB) at their target
locus. We have used ZFNs to modify endogenous loci in plants of the crop species Zea mays, and show that ZFNs designed to cleave a maize gene
disrupt their target via DSB repair by error-prone non-homologous end-joining. We further demonstrate that simultaneous expression of ZFNs and
delivery of a simple heterologous donor molecule leads to high frequency targeted addition of an herbicide-tolerance gene at the intended locus.
Modified maize plants transmit these genetic changes to the next generation. Insertional disruption of one target locus, ZmIPK1, results in both
herbicide tolerance and alterations of the inositol phosphate profile in developing seeds. ZFNs can be utilized in any plant species amenable to DNA
delivery; therefore our results establish a new paradigm in plant genetic manipulation for basic science and agricultural applications."

(a) Dow AgroSciences, LLC (b) Sangamo BioSciences

Start End Event Location

2:30 PM 4:10 PM Minisymposium 4: Secondary Metabolism - Chair: Kazuki Saito Maui 316A
2:30 - M0401: Kazuki Saito - Transcriptome coexpression analysis and comprehensive
metabolite profiling led to decoding gene-metabolite correlations in Arabidopsis
flavonoid metabolism

2:55 - M0402: Hyun Joo Koo - Evolution and biosynthesis of medicinally important
terpenoids curlone and the turmerones in turmeric and ginger

3:20 - M0403: Charles E. Stewart - Convergent biosynthetic evolution in type III
polyketide synthases

3:45 - M0404: Hong Han - The Biosynthesis of Triterpenoid Glutinol and Friedelin in
Kalanchoe daigremontiana

MO0401 Transcriptome coexpression analysis and comprehensive metabolite profiling led to decoding gene-metabolite correlations
in Arabidopsis flavonoid metabolism

Yonekura-Sakakibara, Keiko-presenter keikoys@psc.riken.jp(a)  Tohge, Takayuki (a) Matsuda, Fumio (@)  Nakabayashi, Ryo (b)  Takayama,
Hiromitsu (b)  Niida, Rie (a) Watanabe-Takahashi, Akiko (@)  Inoue, Eri (@)  Saito, Kazuki (a,b)

" To complete the metabolic map for an entire class of compounds, it is essential to identify gene-metabolite correlations of a metabolic pathway. We
used liquid chromatography-mass spectrometry (LC-MS) to identify the flavonoids produced by Arabidopsis thaliana wild-type and flavonoid
biosynthetic mutant lines. The structures of novel and known flavonoids were deduced by LC-MS profiling of these mutants. Candidate genes
presumably involved in the flavonoid pathway were delimited by transcriptome coexpression network analysis using public databases, leading to the
detailed analysis of two flavonoid pathway genes, UGT78D3 and RHM1. The levels of flavonol 3-O-pentosides were reduced in ugt78d3 knockdown
mutants. Recombinant UGT78D3 protein could convert quercetin to quercetin 3-O-arabinoside. The strict substrate specificity of UGT78D3 for
flavonol aglycones and UDP-arabinose strongly suggest that UGT78D3 is the first flavonol arabinosyltransferase characterized. The structures of
unknown Arabidopsis flavonols were confirmed by direct comparison of flavonol 3-O-arabinoside-7-O-rhamnosides enzymatically synthesized by
UGT78D3. In rAm1 knockout mutants, flavonol 3-C-rhamnoside levels were lower but levels of flavonol 3-O-glucosides were higher. These results
suggest that the rate of flavonol glycosylation is affected by the supply of UDP-rhamnose produced by RHM1. The precise identification of flavonoids
in conjunction with transcriptomics thus led to the identification of a novel gene function and a more complete understanding of a plant metabolic
network. We will also discuss a gene encoding a novel anthocyanin glycosyltransferase. reference: Yonekura-Sakakibara and Tohge et al., Plant Cell,
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2008, 20: 2160-2176. "
(a) RIKEN Plant Science Center (b) Graduate School of Pharmaceutical Science, Chiba University

MO0402 Evolution and biosynthesis of medicinally important terpenoids curlone and the turmerones in turmeric and ginger

Koo, Hyun Jo-presenter hjk@email.arizona.edu(a)  Gang, David R (a)

"Turmeric (Curcuma longa) and ginger (Zingiber officinale) are known for their anti-inflammatory and anti-cancer activities, which are attributed to
the presence of gingerols, curcumin and related diarylheptanoids. Curlone and the turmerones are sesquiterpenoids from turmeric that have been
shown to possess antioxidant and antimutagenic properties. a-Zingiberene and B-sesquiphellandrene, which also possess important biological
activities, have been found in both turmeric and ginger. In a database of over 50,000 ESTs from these species, we identified 20 putative
monoterpene synthases and 10 putative sesquiterpene synthases, as well as P450 monooxygenases that are good candidates for the oxidation step
leading to curlone and the turmerones. Corresponding cDNAs were isolated from the respective species and recombinant proteins were expressed in
E. coli or yeast. In vitro enzyme assays identified the following terpene synthases: camphene synthase, a-phellandrene synthase, B-phellandrene
synthase, 1,8-cineole synthase, p-mentha-1,4(8)-diene (terpinolene) synthase, a-zingiberene/sesquiphellandrene synthase, B-selinene synthase, -
elemene synthase, y-amorphene synthase, and a-humulene synthase. Comparative metabolite/gene expression profiling suggested that a-
zingiberene/sesquiphellandrene synthase initiates the curlone/turmerone synthesis pathway in turmeric. Results from comparative modeling of the
different terpene synthases and implications regarding the evolution of terpenoid metabolism in these species will also be discussed."

(a) University Of Arizona

MO0403 Convergent biosynthetic evolution in type III polyketide synthases

Stewart, Charles E-presenter cstewart@salk.edu(a)  Austin, Mike B (a) Bowman, Marianne (a)  Noel, Joseph P. (a)
http://www.salk.edu/faculty/noel.html

"Type III polyketide synthases are structurally simple, yet biochemically complex enzymes involved in the biosynthesis of a dazzling array of
metabolites important in medicine and agriculture. Two classic type III polyketide synthases are the chalcone synthases (CHS) and stilbene synthases
(STS). CHS is ubiquitous in plants and is essential for the biosynthesis of tannins, anthocyanins, and other flavonoids. STS is taxonomically restricted
and responsible for the biosynthesis of stilbenes such as the well-known red wine compound, resveratrol. The key difference between CHS and STS is
their cyclization pattern; STS catalysis involves an aldol cyclization (C2 C7); whereas CHS choreographs a claisen cyclization (C6 C1). Previous work in
our lab discovered an aldol switch responsible for shifting the cyclization specificity in CHS and STS. However, sequence comparisons of STSs from
various species suggested that the aldol switch was not conserved. X-ray crystallographic analysis of STSs from grape and peanut indicate that while
there is not a consensus sequence, a consensus structure is present. Mutagenesis and biochemical assays indicate that the amino acid residues
responsible for shifting cyclization specificity are species-specific. These results support an evolutionary model whereby STSs independently diverged
from CHS only to converge upon the same structural solutions for choreographing their aldol cyclizations. This work highlights the evolutionary
relationship between enzyme architecture and the emergence of novel biochemical activities. Understanding how nature fine-tunes enzyme activity
lays the foundation for expanding the biosynthetic potential of enzymes for the production of environmentally friendly pesticides, flavors, and
fragrances."

(a) Salk Institute for Biological Studies

MO0404 The Biosynthesis of Triterpenoid Glutinol and Friedelin in Ka/anchoe daigremontiana

Han, Hong-presenter honghh@interchange.ubc.ca(a) Wang, Zhonghua (a)  Jetter, Reinhard (a,b)

"Triterpenoids (C3oHs00), a major group of plant secondary metabolites, are synthesized by enzymatic cyclization of a common precursor (2,3-
oxidosqualene). The variations in 1,2-methyl and 1,2-hydride shifts as well as deprotonation result in the remarkable structural diversity of
triterpenoids. The goal of this project was to identify the amino acid residues that determine product specificity in those triterpenoid synthases
catalyzing the maximum number of 1,2-shifts, leading to the formation of glutinol and friedelin. Two novel triterpenoid synthase genes were isolated
from Kalanchoe daigremontiana and heterologous expression in yeast, followed by GC-FID and GC-MS chemical analysis, showed that they code for a
glutinol synthase and a friedelin synthase. Sequence comparisons between both enzymes, together with three-dimensional structure modeling, were
used to predict amino acids involved in determining product specificity. To test these predictions, chimeragenesis and site-directed mutagenesis
experiments were carried out. The product profiles of the altered enzymes were significantly changed, most notably in the percentages of glutinol
and friedelin. These results provide some important new insights into the mechanisms of triterpenoid cyclization, and also have implications for the
biological functions of plant triterpenoids. Glutinol and friedelin accumulate to high concentrations in the cuticular wax of K. daigremontiana, where
they likely play an important role in protecting the plant against biotic and/or abiotic stress. As a result, understanding the genetics and biochemistry
of triterpenoids will also provide us further insight into their physiological and ecological roles."”

(a) University of British Columbia, Department of Botany (b) University of British Columbia, Department of Chemistry

Start End Event Location

2:30 PM 4:10 PM Minisymposium 5: Reproductive Biology - Chair: Mark Johnson Maui 316C
2:30 - M0501: Yongxian Lu - Cation/proton transporters are key players in
pollen tube guidance

2:55 - M0502: Tetsuya Higashiyama - Identification of Pollen Tube Attractants
derived from the Synergid Cell

3:20 - M0503: Mily Ron - Mis-regulation of a nat-siRNA Pair in Sperm Cells
Results in Single Fertilizations.

3:45 - M0504: Mark A. Johnson - HAP2(GCS1) is a sperm-expressed component
of a deeply conserved fertilization mechanism

MO0501 Cation/proton transporters are key players in pollen tube guidance

Lu, Yongxian-presenter yxlu@umd.edu(a)  Chanroj, Salil (@)  Sze, Heven (a)

http://www.cbmg.umd.edu/faculty/sze/sze.html

"Understanding the molecular & cellular bases of fertilization in plants is critical for enhanced reproduction and crop seed production. Successful
fertilization depends on accurate delivery of sperms to the ovule by the pollen tube. Guiding signals from the female cells are being identified, though
how the pollen senses and responds to the signals are largely not known. We are testing the role of two related genes CHX-A and CHX-B from a
family of predicted cation/proton exchangers that are expressed preferentially in pollen (Sze et al. 2004 Plant Physiol 136: 2532). Single T-DNA
insertion mutants (aa or bb) showed in vitro pollen germination and tube growth similar to that of wild-type. However, male gene transmission was



specifically blocked when both genes are defective. When wild-type pistil was pollinated with a limited number of pollen grains from Aabb plants,
seed set was reduced to half of that from AAbb plants, suggesting ab pollen is infertile. In vivo pollen tube growth was monitored using mutants
expressing the GUS reporter. aB pollen tube grew inside the transmitting tissues of the female reproductive organ, turned towards the ovule and
discharged its content into the embryo sac. However, the double mutant pollen tube grew mainly inside the transmitting tissue and failed to target
the ovule. To our knowledge, this is the first transporter mutant with a defect in pollen tube guidance. The results suggest that loss of these
transporters disrupts the perception and/or transduction of female guidance signals to shift the axis of polar tip growth. GFP-tagged CHX-B was
localized to endomembranes in the pollen tube. Studies are underway to determine the cellular and molecular bases of this phenotype. (Supported by
DOE BES grant to HS)"

(a) University Of Maryland

MO0502 Identification of Pollen Tube Attractants derived from the Synergid Cell

Higashiyama, Tetsuya-presenter higashi@bio.nagoya-u.ac.jp(a,b)  Okuda, Satohiro (a)  Tsutsui, Hiroki (a)  Shiina, Keiko (a)  Takeuchi,
Hidenori (a) Kawano, Nao (a)  Sprunck, Stefanie (c)  Dresselhaus, Thomas (c)  Kanaoka, Masahiro (a)  Sasaki, Narie (a)

"For more than 140 years, pollen tube guidance in flowering plants has been thought to be mediated by chemo-attractants derived from target
ovules. However, there has been no convincing evidence of any particular molecule being the true attractant that actually controls the navigation of
pollen tubes towards ovules. Here we report first identification of pollen tube attractants derived from the synergid cell on the side of the egg cell
(Okuda et al., Nature, in press). Our group developed the in vitro Torenia system, whereby pollen tubes growing through a cut style were attracted
to a protruding embryo sac (Higashiyama et al., Plant Cell, 1998). By using this system and laser cell ablation technique, the synergid cell was shown
to emit some diffusible attractant(s) (Higashiyama et al., Science, 2001). The attractant molecule was species preferential even in closely relating
species, implying that the molecule had rapidly evolved (Higashiyama et al., Plant Physiol., 2006). Thus, we investigated genes expressed in the
synergid cell of Torenia, by collecting isolated synergid cells. We finally identified attractant proteins derived from the synergid cell. We will present in
this talk detailed properties of attractants molecules."

(a) Graduate School of Science, Nagoya University (b) Presto, JST (c) Cell Biology/Plant Physiology, University of Regensburg

MO0503 Mis-regulation of a nat-siRNA Pair in Sperm Cells Results in Single Fertilizations.

Ron, Mily-presenter milyron@berkeley.edu(a)  Alandete-Saez, Monica (a)  McCormick, Sheila (a)

"We noticed that plants with T-DNA insertions in a gene we call T10 had reduced seed set (50-80% in homozygotes). Reciprocal crosses with WT
indicated the male gametophyte was affected, although pollen of homozygous t10 plants appeared normal and could germinate, suggesting a defect
in fertilization. T10 is in reverse orientation to the adjacent gene that we call M. The 3 UTR of T10 protrudes ~80 bp into the last exon of M, creating
a transcript overlap. We hypothesized that T10 and M generate a pair of natural antisense small interfering RNAs (nat-siRNA) and that the transcript
of T10 down-regulates M transcripts in sperm cells. Q-PCR with flowers confirmed that the T10 transcript was almost absent from the t10 mutant,
while M transcripts were increased. Promoter-reporter lines confirmed that T10 is expressed specifically in sperm cells while M is expressed in both
the vegetative and sperm cells. Co-expressing T10 and a GFP-M fusion in leaves resulted in down-regulation of GFP and a M-specific small RNA form
was detected, supporting our hypothesis. Moreover, plants in which M was overexpressed in sperm had phenotypes similar to t10 mutants. DIC
imaging of the undeveloped seeds 2-3 days after pollination showed that in the t10 mutant single fertilizations are prevalent (~40% of either embryo
or endosperm) compared to their incidence in other known mutants. These results suggest that proper regulation of M in sperm cells is important for
fertilization and supports the idea that sperm randomly fertilize the egg or central cell. "

(a) Plant Gene Expression Center and Dept. of Plant and Microbial Biology, USDA/ARS-UC-Berkeley,

M0504 HAP2(GCS1) is a sperm-expressed component of a deeply conserved fertilization mechanism

Johnson, Mark A-presenter Mark_Johnson_1@Brown.edu(a) Wong, Julian L (@)  Frank, Aubrey C (a) Chang, Alexander (a) Leydon,
Alexander R (a)

http://brown.edu/Departments/Molecular_Biology/pgl/

"Pollen tubes carry two sperm to the female gametophyte where one fuses with the egg to form the embryo and the other fuses with the central cell
to form the endosperm. This process of double fertilization is at the core of seed crop production and is as mysterious as it is fascinating. We know
very little about the mechanisms required for interactions between sperm and the female gametes that lead to fusion and initiation of development.
We discovered hap2-1 in a screen for mutations in Arabidopsis that disrupt the function of the male gametophyte. hap2-1 pollen tubes are defective
in pollen tube guidance, but deliver sperm to ovules at reduced frequencies. However, Aap2-1 sperm are completely incapable of fertilizing either the
egg or the central cell. Recently, it has been show that the HAP2 ortholog is essential for gamete fusion in the green alga, Chlamydomonas
reinhardti, and in the protozoan parasite, Plasmodium falciparum. These results, combined with the conservation of HAP2 in plants and other
organisms, lead us to propose that HAP2 is an anciently conserved component of a widely used fertilization mechanism. Our primary hypothesis is
that HAP2 is directly involved in mediating fusion of the sperm and female gamete plasma membranes. We are taking a number of approaches to
understand the biochemical function of HAP2, which has a transmembrane domain but no other domains of known function. Genetic dissection of
HAP2 suggests that the large region of HAP2 N-terminal to the transmembrane domain, predicted to be outside of the sperm cell, is essential for
function. Analysis of the C-terminal portion of the protein indicates that the charge of amino acid side chains is critical for function. We will discuss
models for HAP2 function based on these results."

(a) Brown University

Start End Event Location
2:30 PM 4:10 PM Minisymposium 6: Choloroplast Signalling & Gene Expression - Chair: Maureen O’ahu 313A
Hanson
2:30 - M0601: Masahiro Sugiura - Novel termination-dependent translation in
chloroplasts

2:55 - M0602: Wade Heller - A comparative genomics approach identifies RAREL: a
pentatricopeptide repeat protein mediating chloroplast accD transcript editing

3:20 - M0603: Takehito Inaba - Coordination of plastid protein import and nuclear gene
expression by plastid-to-nucleus retrograde signaling pathway

3:45 - M0604: Barry Pogson - Chloroplast-Nuclear signaling: A Tale of Phosphatases,
Gene silencing and Histone Modlifications
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MO0601 Novel termination-dependent translation in chloroplasts

Sugiura, Masahiro-presenter sugiura@nsc.nagoya-cu.ac.jp(a,b)  Maki, Yukawa (a)

"The chloroplast genome of higher plants contains ca. 80 protein-coding genes. Translational control is the major step of chloroplast gene expression,
and it is important for the stoichiometric production of individual subunits in photosynthetic complexes. To study mechanisms of translation unique to
chloroplasts, we have developed an /in vitro system from tobacco chloroplasts. This system is highly active enough to measure the relative rate of
translation. The ndhCand ndhK genes are partially overlapped and cotranscribed in many land plants. The downstream ndhk mRNA possesses 4
possible AUG initiation codons in many dicot plants. Using our /n vitro system, we defined that the major initiation site of tobacco ndhkK mRNAs is the
third AUG that is located 4 nt upstream from the ndhC stop codon. Mutation of the ndhC stop codon arrested translation of the ndhK cistron.
Frameshift of the ndhC-coding strand inhibited also ndhK translation. The results indicated that ndhK translation depends on termination of the
preceding cistron, namely translational coupling. Surprisingly, removal of the nghC5'-UTR and its AUG still supported substantial translation of the
ndhK cistron. This translation was abolished again by removing the ndhC stop codon. Although translation of the downstream cistron of an
overlapping mRNA is generally very low, we found that the ndhC/K mRNA produces NdhK and NdhC in similar amounts. As the stoichiometry of NdhK
and NdhC is suggested to be 1:1, the ndhC/K mRNA is translated not only by a translational coupling event but also by a novel termination-
dependent pathway. For the latter pathway, free ribosomes are likely to be loaded on the ndhC coding region, migrate to the ndhC stop codon and
start to translate the ndhK cistron."

(a) Graduate School of Natural Sciences, Nagoya City University (b) Sugivama Human Research Center, Sugiyama Jogakuen University

M0602 A comparative genomics approach identifies RARE1: a pentatricopeptide repeat protein mediating chloroplast accD
transcript editing

Heller, Wade P.-presenter wph7@cornell.edu(a)  Robbins, John C. (a) Hanson, Maureen R. (a)

"Proper chloroplast function depends on regulated interactions between nuclear and plastid genes and their products. Nuclear-encoded proteins
affect nearly every aspect of chloroplast gene expression--from transcription to proteolysis. The molecular apparatus responsible for C-to-U RNA
editing in chloroplasts is encoded by nuclear genes. Recognition of the correct C target of editing is directed by site-specific trans-factors that interact
with sequences 5' of edited nucleotides. A few such trans-factors have been identified in Arabidopsis mutants lacking RNA editing of particular Cs,
and all are members of the pentatricopeptide-repeat (PPR) protein family. The Arabidopsis PPR family comprises over 450 proteins, some members
of which are known to be mediate aspects of organellar expression in addition to RNA editing, including polycistron cleavage, splicing and translation.
PPR proteins contain degenerate 35aa repeats, some having additional C-terminal motifs, including the 'E' (extended) domain, and the 'DYW' domain,
which is believed to have catalytic activity. At present there are 4 known editing factors, including RARE1, that have DYW domains in addition to the
PPR and E domains. RAREI was identified by a comparative genomics analysis of Arabidopsis and rice PPR genes in combination with virus-induced
gene silencing. Assays of editing in rarel insertional mutants confirmed the accD transcript editing defect of RARE! silenced plants. Wild-type plants
edit accD transcripts to restore an evolutionarily conserved leucine residue in the encoded protein, B-carboxyltransferase. Despite a complete lack of
accD editing, homozygous rare! mutants are unexpectedly robust and produce abundant progeny."

(a) Department of Molecular Biology & Genetics, Cornell University

MO0603 Coordination of plastid protein import and nuclear gene expression by plastid-to-nucleus retrograde signaling pathway
Kakizaki, Tomohiro (a)  Matsumura, Hideo (b)  Nakayama, Katsuhiro (a)  Che, Fang-Sik (c¢)  Terauchi, Ryohei (b)  Inaba, Takehito-
presenter tinaba@iwate-u.ac.jp(a)

"Plastids, such as chloroplasts, are a diverse group of organelles that perform essential metabolic and signaling functions within all plant cells. It is
generally believed that plastids originated from a unicellular photosynthetic bacterium that was taken up by a eukaryotic host cell. During evolution,
most of the genes encoded by the bacterial ancestor have been transferred to the host nuclear genome. Therefore, the expression of nuclear-
encoded plastid proteins and import of those proteins into plastids are indispensable for plastid biogenesis. One possible cellular mechanism that
coordinates these two essential processes is retrograde signaling from plastids to the nucleus. However, the molecular details of how this signaling
occurs remain elusive. Using the ppi2 mutant of Arabidopsis, which lacks the atToc159 protein import receptor, we demonstrate that the expression
of photosynthesis-related nuclear genes is tightly coordinated with their import into plastids. Genetic studies indicate that the coordination of plastid
protein import and nuclear gene expression is independent of the accumulation of Mg-protoIX and the activity of ABI4. Instead, it may involve GUN1
and the transcription factor AtGLK. The expression level of AtGLK1 is tightly correlated with the expression of photosynthesis-related nuclear genes in
mutants defective in plastid protein import. Furthermore, the activity of GUN1 appears to down-regulate the expression of A¢GLKI when plastids are
dysfunctional. Taken together, we suggest that AtGLK1 may act as a positive regulator that coordinates plastid protein import and nuclear gene
expression in response to the functional state of plastids."

(a) Cryobiofrontier Research Center, Iwate University (b) Iwate Biotechnology Research Center (c) Faculty of Bio-Science, Nagahama Institute of Bio-
Science and Technology

M0604 "Chloroplast-Nuclear signaling: A Tale of Phosphatases, Gene silencing and Histone Modifications"

Pogson, Barry J-presenter barry.pogson@anu.edu.au(a)  Estavillo, Gonzalo (a)  Cazzonelli, Chris (a)  Cuttriss, Abby (a)  Wilson, Pip

(@) Pornsiriwong, Wannarat (a)

http://www.anu.edu.au/bambi/people/academic/pogson.php

"Chloroplast-nuclear signaling involves retrograde signals from the chloroplast to the nucleus and the opposite process of nuclear modifications
altering chloroplast function is referred to an anterograde signaling. We have demonstrated that high light-mediated retrograde signaling requires the
nucleotidase/phosphatase, SAL1 (1). Knockouts in Arabidopsis of SAL1, aix8and fry1-1, have elevated transcripts of APX2, ZAT10 and DREBZA (2).
In addition, the plants have lower levels of H,0,, enhanced tolerance to drought and altered leaf morphology. SAL1 either breakdowns IP3 and/or
3'(2")-phosphoadenosine 5'- phosphate (PAP). Two studies have implicated PAP activity as critical for the leaf phenotype due to PAP inhibition of
exoribonucleases, which in turn inhibit gene silencing (3, 4). The implications of gene silencing for the chloroplast-nuclear signaling functions of SAL1
will be discussed. With respect to anterograde signalling, the chloroplast and carotenoid regulation mutant, ccrZ, demonstrated that the histone
methyltransferase, SDG8, is required for expression of the CAROTENOID ISOMERASE gene. The ccrl knockout of SDG8 has altered histone
methylation, reduced CR77SO mRNA, reduced lutein and increased shoot branching (5). The altered carotenoid profile may partially affect shoot
branching, potentially by perturbed biosynthesis of the carotenoid substrates of strigolactones. Thus, lutein, a carotenoid critical for photosynthesis
and photoprotection, appears to be regulated by a chromatin modifying enzyme. 1. Wilson*, Estavillo* et al (2009) Plant J. online 2. Rossel et al
(2006) Plant Cell Environ. 29: 269-281 3. Gy et al (2007) Plant Cell 19: 3451-3461 4. Kim and von Arnim (2009) Plant J. online 5. Cazzonelli*,
Cuttriss* et al. (2009) Plant Cell online "

(a) ARC Centre of Excellence in Plant Energy Biology, Australian National University



Start End Event Location

4:45 PM 6:25 PM Minisymposium 7: Minority Affairs - Ka Hunaola La "au (Plant Cell Lana’l 314
Biology) - Chair: John Harada

4:45 - M0701: Kawika Winters - Seeing the Waonahele from Amongst the Trees:
A Culturally-Based, Whole-System View of Plant Biology

5:10 - M0702: Beronda Montgomery-Kaguri - Right Place, Right Time:
Spatiotemporal Phytochrome Regulation of Plant Growth and Development

5:35 - M0703: Elison Blancaflor - Filling the gap between cytoskeletal
remodeling and membrane trafficking in the regulation of tip growth in plants
6:00 - M0704: Magdalena Bezanilla - Controlling Actin Dynamics is Required for
Tip Growth

MO0701 "Seeing the Waonhele from Amongst the Trees: A Culturally-Based, Whole-System View of Plant Biology"

Winter, Kawika-presenter kwinter@ntbg.org(a,b)

"Plant biology is scalable from the cellular to the whole system. Viewing a subject from a different scale than one is accustomed to can provide useful
perspective. In this presentation I will take a step back and look at the whole system perspective of plant biology through a cultural lens. An example
we will be presented that specifically examines the social-ecological system of Hawai'i to get a sense of the rich interactions between the native
Hawaiian culture and plants. Emphasis will be placed upon Hawaiian resource management systems and their associated body of philosophy, as well
as the role that plant biology has in perpetuating these for future generations."

(a) National Tropical Botanical Garden (b) University of Hawai '/ at Manoa

M0702 "Right Place, Right Time: Spatiotemporal Phytochrome Regulation of Plant Growth and Development"

Montgomery, Beronda L-presenter montg133@msu.edu(a)

"Photoperception and the developmental changes that occur in response to light are among the most important adaptations of photosynthetic
organisms. Prior physiological studies resulted in the identification of spatially distinct photoreceptor pools that control discrete aspects of light-
dependent growth and development in plants through light-dependent, intercellular coordination. Despite the progress that has been made in
understanding the mechanisms of phytochrome signaling, molecular evidence about spatial-specific phytochrome signaling is limited. Thus, we
initiated transgenic plant studies to broaden our molecular understanding of spatial-specific phytochrome responses. We used the gene encoding the
mammalian enzyme biliverdin IX- reductase (BVR) whose constitutive expression has been shown to alter light-dependent growth and development
by metabolic inactivation of the phytochrome chromophore precursors. Our studies are based on the premise that individual aspects of phytochrome-
mediated growth and development, which are controlled by pools of phytochromes in distinct cells and tissues, can be uncoupled by targeted
expression of BVR in Arabidopsis. The rationale for this research is that the targeted use of this molecular tool for the inactivation of specific pools of
phytochromes and consequential characterization of the cellular mechanisms controlling distinct aspects of light-mediated growth and development is
providing novel insight into tissue-specific, intercellular and inter-organ regulatory roles of phytochromes in plants. We induced spatial-specific BVR
expression using distinct Arabidopsis promoters, including constitutive, leaf- and shoot-apex-specific promoters, to investigate the phenotypic
consequences of cell- and tissue-specific phytochrome deficiencies. Plants that exhibit mesophyll-specific phytochrome chromophore depletion display
severe defects in a number of phyA-mediated far-red high irradiance responses (FR-HIR), as well as in phyA-mediated blue light responses. We
conclude that mesophyll-localized phyA regulates inter-organ signals that control cellular elongation and tissue-specific pigment accumulation. We
also discuss additional spatial-specific phytochrome responses that we have uncovered using this approach. Through the identification of specific
cellular mechanisms and candidate genes involved in the regulation of discrete aspects of light-mediated growth and development in plants, our
findings are adding significantly to our knowledge of the complex signaling cascades and cellular biology controlled by phytochromes in vivo."

(a) Michigan State University

MO0703 Filling the gap between cytoskeletal remodeling and membrane trafficking in the regulation of tip growth in plants
Blancaflor, Elison B-presenter eblancaflor@noble.org(a) Yoo, Cheol-Min (a)  Sparks, J. Alan (a)  Quan, Li (a)
http://www.noble.org/PlantBio/Blancaflor/index.html

"To achieve its final form and orientation, a plant must coordinate the growth of its individual cells. Crucial to this function is the establishment of
polarity where cell wall precursors and membrane material are targeted to specific regions of the cell. This differential sorting of cellular components
is largely responsible for many of the diverse cell and organ shapes that comprise the plant body. To study factors that define cell shape in plants, we
use Arabidopsis root hairs as a model system. Root hairs elongate by a process known as tip growth where expansion is restricted to a small region
of the cell leading to the formation long tubular cells. To facilitate the process of tip growth, a number of interconnected signaling pathways come
into play. For instance, vesicles carrying cell wall precursors and membrane material are directed to the tip of the cell via the cytoskeleton. Through a
forward genetic screen we identified an ADP ribosylation factor (ARF)-GTPase activating protein (GAP) as a new molecular player that could function
as a signaling scaffold between several components of the root hair tip growth machinery. When the gene encoding this ARF-GAP protein (AGDJ) is
mutated, root hairs display a wavy growth pattern instead of the straight growth pattern, typical of wild-type plants. The cytoskeleton, cytoplasmic
calcium tip oscillations, tip targeting of other small GTPases, vacuolar membrane dynamics and the distribution of fluorescent phosphoinositide
sensors were altered in root hairs of ggdl. Our data indicate that AGD1 could serve as an important link through which several components of the
root hair tip growth machinery interact. "

(a) The Samuel Roberts Noble Foundation

MO0704 Controlling Actin Dynamics is Required for Tip Growth

Vidali, Luis (@)  vanGisbergen, Peter (a,c)  Guerin, Christophe (b)  Franco, Paula (@) Li, Ming (a) Burkart, Graham (a)  Augustine,
Robert C. (a)  Blanchoin, Laurent (b)  Bezanilla, Magdalena-presenter bezanilla@bio.umass.edu(a)

"Tip growth is a critical form of polarized cell growth in all plants. In the moss Physcomitrella patens, the colonizing protonemal tissue emerges from
the spore and propagates by tip growth. Thus tip growth is essential for propagation of the species. We are using this very facile molecular genetic
system to dissect the molecular basis of tip growth. With a combination of RNAi, complementation, allele replacement, live-cell imaging, and
biochemical characterization of purified components, we have discovered that proteins essential for the regulation of actin turnover are required for
tip growth. We have observed a highly dynamic cortical array of actin filaments emanating from the very apex of the cell. This array is most likely
generated by an exceedingly rapid actin elongation factor, the class II formins. Formins are well-known actin nucleating/elongating factors present in
all eukaryotes. Class II formins in moss are localized to the apex of the cell via their N-terminal phosphatase tensin (PTEN)-like domain. Only class II,
not class I, formins actin elongation activity is required for polarized growth. We have also shown that class II formins work with the small actin
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monomer binding protein, profilin to generate the apical actin network. To recycle the actin filament network, we have shown that actin
depolymerizing factor (ADF) is required. We propose that the apical actin network may serve as tracks for secretion of new cell wall at the apex of
the cell. In support of this, we have shown that myosin-XI, an actin based molecular motor is also required for tip growth. We will present the most
current model for actin-mediated polarized growth in plant cells."

(a) University of Massachusetts Amherst (b) Institut de Recherches en Technologie et Sciences pour le Vivant (c) Wageningen University and
Research Centre

Start End Event Location
4:45 PM 6:25 PM Minisymposium 8: Hormone Biology - Chair: Yuji Kamiya Kaua'l 311
4:45 - M0801: Yuji Kamiya - Indole-3-acetaldoxime dependent auxin biosynthesis in
Arabidopsis

5:10 - M0802: John G. Tallman -Like heat, L-NG-monomethy! arginine (L-NMMA), an
Inhibitor of arginine-dependent nitric oxide (NO) production, blocks auxin signaling for
gene expression and interferes with hormone-dependent cell expansion and division in
cultured Nicotiana glauca guard cell protoplasts (GCP).

5:35 - M0803: Abidur Rahman - Transcytosis of PINZ in arabidopsis is regulated by
protein phosphatase 2A and PID kinase

6:00 - M0804: Noriyuki Nishimura - Identification of new ABI1-mediated ABA signaling
components in Arabidopsis.

MO0801 Indole-3-acetaldoxime dependent auxin biosynthesis in Arabidopsis

Sugawara, Satoko (a)  Hishiyama, Shojiro (¢)  Jikumaru, Yusuke (a) Hanada, Atsushi (a)  Nishimura, Takeshi (b)  Koshiba, Tomokazu

(b)  Zaho, Yunde (d) Kamiya, Yuji-presenter ykamiya@postman.riken.jp(a)  Kasahara, Hiroyuki (a)

"Auxins are hormones that regulate many aspects of plant growth and development. Indole-3-acetaldoxime (IAOx) has been proposed to be a key
intermediate in the synthesis of indole acetic acid (IAA) and several other indolic compounds. Genetic studies of IAA biosynthesis in Arabidopsis have
suggested that 2 distinct pathways involving the CYP79B or YUCCA (YUC) genes may contribute to IAOx synthesis and that several pathways are also
involved in the conversion of IAOx to IAA. We present the biochemical dissection of IAOx biosynthesis and metabolism in plants by analyzing IAA
biosynthesis intermediates. We demonstrated that the majority of IAOx is produced by CYP/9B genes in Arabidopsis because IAOx production was
abolished in CYP79B-deficient mutants. IAOx was not detected from rice, maize, and tobacco, which do not have apparent CYP798 orthologues. IAOx
levels were not altered in the yuc! yuc? yuc4 yucé quadruple mutants, suggesting that the YUC gene family probably does not contribute to IAOx
synthesis. We determined the pathway for conversion of IAOx to IAA by identifying 2 intermediates, indole-3-acetamide (IAM) and indole-3-
acetonitrile (IAN), in Arabidopsis. When 3Cs-labeled IAOx was fed to CYP79B-deficient mutants, *Cs-atoms were efficiently incorporated to IAM, IAN,
and IAA. This biochemical evidence indicates that IAOx-dependent IAA biosynthesis, which involves IAM and IAN as intermediates, is not a common
but a species-specific pathway in plants; thus IAA biosynthesis may differ among plant species."”

(a) RIKEN Plant Science Center (b) Tokyo Metropolitan University (c) Forestry and Forest Product Research Institute (d) University of California at
San Diego

M0802 "Like heat, L-N®-monomethyl arginine (L-NMMA), an inhibitor of arginine-dependent nitric oxide (NO) production, blocks
auxin signaling for gene expression and interferes with hormone-dependent cell expansion and division in cultured Nicotiana
glauca guard cell protoplasts (GCP)."

Tallman, John G.-presenter gtallman@willamette.edu(a)  Bufford, Jennifer L. (b)  Anderson, David J. (a) Beard, Robert (a)

"At 32°C, an auxin, 1-naphthaleneacetic acid (NAA) and a cytokinin, 6-benzylaminopurine (BAP) cause cultured GCP to expand 20-30 fold, deposit cell
walls, re-enter the cell cycle and divide. Both NAA and BAP are required for GCP to survive in high percentages (50-80%) at 32°C. After 9-12 h at
38°C GCP survive in the same high percentages as at 32°C but neither NAA nor BAP is required. GCP expand only 5-6 fold and neither deposit cell
walls nor make the G1-to-S cell cycle transition. Transient gene expression analyses with thermostable mGFP-based reporters indicate that heat
suppresses activation of the auxin-responsive BA promoter in cultured GCP, but not mGFP expression driven by the CaMV 35S constitutive promoter.
Here we report that at the normally permissive temperature of 32°C L-NMMA mimics the effects of sustained heat on GCP. Like heat, L-NMMA limits
cell expansion; prevents cell wall deposition; eliminates the survival requirement for NAA and BAP; prevents the G1-to-S transition; and suppresses
BA promoter activation (but not 35S CaMV promoter activity). These data suggest that at 32°C arginine-dependent NO production is required for
auxin signaling for gene expression and hormone-dependent cell expansion and cell division in cultured GCP."

(a) Department of Biology, Willamette University (b) Department of Botany, University of Hawaii

MO0803 Transcytosis of PIN2 in arabidopsis is regulated by protein phosphatase 2A and PID kinase

Rahman, Abidur-presenter abidur@iwate-u.ac.jp(a) Takahashi, Maho (a)  Shibasaki, Kyohei (a)  Shuang, Wu (b)  Tsurumi, Seiji

(c) Baskin, Tobias I (b)

"PIN proteins, whose polarized deployment is essential for polar auxin transport, have recently been shown (in arabidopsis) to be targeted in part by
transcytosis. The polarity shift of basally localized PIN proteins was shown to be induced by the fungal toxin, brefeldin A (BFA), through a GNOM-ARF
GEF pathway. Here, we report that BFA affects PIN2 localization via protein phosphatase 2A (PP2A) and pinoid (PID) kinase. Long-term incubation in
low concentration (10u;M) BFA reduced root elongation and gravitropism and caused an irreversible shift in the polarity of basally localized PIN2 but
not of PIN1. The altered PIN2 appears functional, insofar as the BFA treatment increased the rate of shoot-ward polar auxin transport. These
responses (inhibition of elongation and gravitropism, altered PIN2 polarity) were induced by lower BFA concentrations (1 to 3u;M) in protein
phosphatase 2A (PP2A) mutants. In the mutant line complemented with PP2A-GFP, 10 p;M BFA interfered with targeting of the reporter in cortical
cells, as indicated by slower recovery from photobleaching, and intracellular localization. In contrast, BFA treatment did not alter the sub cellular
localization of PID but enhanced its expression. Previously, this kinase has been shown, when over-expressed, to shift the polarity of PIN2 in the root
cortex. Our results suggest that basal localization of PIN2 in the root cortex depends on a phosphorylation balance and further that BFA enhances the
kinase activity, reversing the polarity of PIN2 and thereby altering auxin flux in the root. "

(a) Iwate University (b) Kobe University (c) University of Massachusetts, Amherst

MO0804 Identification of new ABI1-mediated ABA signaling components in Arabidopsis.
Nishimura, Noriyuki-presenter nonishi@ucsd.edu(a)  Sarkeshik, Ali (b)  Nito, Kazumasa (c)  Park, Sang-Youl (d) Wang, Angela (a) Lee,
Stephen (@) Cutler, Sean (d)  Chory, Joanne (c)  Yates, John R (b)  Schroeder, Julian I (a)



http://www-biology.ucsd.edu/labs/schroeder/

"Abscisic acid (ABA) regulates physiologically important stress and developmental responses. ABI1 encodes a protein phosphatase 2C that functions
early in the ABA signaling cascade. To address the mechanism of ABI1-mediated ABA signaling, we generated tagged ABI1 Arabidopsis expression
lines in an abi knockout mutant and performed affinity column purification of ABI1-associated proteins. Transgenic tagged ABI1 plants show strong
ABA insensitive phenotypes in seed germination, root elongation and stomatal responses. After silver staining, visible bands overlapped with controls,
and specific bands associated with purified tagged ABI1 samples were consistently observed. Mass-spectrometrical analyses allowed identification of
proteins associated with ABI1. These included some known ABA signaling components. These results suggested that this strategy has the potential of
identifying new ABA signaling components. We found that a sub-group of a previously uncharacterized gene family interacted with ABI1 in an ABA
dependent manner. The functional relationship between ABI1 and this protein family is being characterized."

(a) University of California, San Diego (b) The Scripps Research Institute (c) SALK Institute (d) University of California, Riverside

Start End Event Location

4:45 PM 6:25 PM Minisymposium 9: Cell Cycle Regulation - Chair: Dirk Inze Moloka"I 315
4:45 - M0901: Christine Foyer - Redox homeostasis and regulation in the cell
cycle

5:10 - M0902: Dirk Inzé - The molecular basis of organ growth

5:35 - M0903: Hyun-Sook Pai - Dual Functions of Nicotiana benthamiana Rael in
Interphase and Mitosis

6:00 - M0904: Yuh-Ru Julie Lee - The WD40 repeat protein NEDD1 plays a role
in microtubule organization during mitotic cell division in Arabidopsis thaliana

MO0901 Redox homeostasis and regulation in the cell cycle

Foyer, Christine H-presenter christine.foyer@ncl.ac.uk(a)  Pellny, Till K (b)  Locato, Vittoria (b,c)  Diaz Vivancos, Pedro (a)  Markovic, Jelena
(d) Pallardo, Federico V (d) De Gara, Laura (c)

"Cellular redox homeostasis plays an important role in the regulation of the plant cell cycle. However, little information is available on the precise
functions of ascorbate, glutathione and pyridine nucleotides in this process. We therefore examined the the changes in these redox pools during the
exponential growth of cultured Arabidopsis cells in relation to various cell cycle markers. In contrast to ascorbate and glutathione, which were present
largely in the reduced forms, the pyridine nucleotide pools were highly oxidised over the period of exponential growth and only became more
reduced once growth had ceased. The glutathione pool increased in parallel with poly (ADP-ribose) polymerase (PARP) activities and with the
abundance of PARP1 and PARP2 mRNAs, at a time of high cell cycle activity, as indicated by transcriptome information. Marked changes in the
intracellular partitioning of GSH between the cytoplasm and nucleus were also observed. Intracellular redox state was modulated during the growth
cycle but redox homeostasis was maintained by interplay of the major redox pyridine nucleotides, glutathione and ascorbate pools. The correlation
between PARP expression and activity and GSH accumulation and the finding that GSH can be recruited to the nucleus suggest a relationship
between redox regulation and nuclear enzyme activity."

(a) University of Newcastle Upon Tyne (b) Rothamsted Research (c) CIR Universita Campus Bio-Medico, Rome (d) Depto. de Fisfologia, University of
Valencia

M0902 The molecular basis of organ growth

Inze, Dirk G-presenter dirk.inze@psb.ugent.be(a)  Gonzalez, Nathalie (a)

http://www.psb.ugent.be

"Many genes have been described in Arabidopsis thaliana that, when mutated or ectopically expressed, form larger structures, such as leaves or
roots. These 'intrinsic yield genes' (IYGs) are involved in various processes whose interrelationship in mostly unknown (Gonzalez et al., 2009).
Furthermore, all experiments carried out worldwide to measure the effects of IYGs on growth were performed under different conditions and using
different Arabidopsis ecotypes, making comparisons virtually impossible. To this end, we have recently initiated a large-scale project 'Yield Booster' to
compare the effects of IYGs in the same genetic background (Columbia 0) and to analyze the cellular and molecular bases underpinning the
increased growth and biomass production. Kinematic analysis revealed that enhanced cell proliferation (and not cell expansion) is the main driving
force of increased leaf growth, underpinning the central role of cell cycle. Various 'omics' technologies are being used to decipher the molecular
networks orchestrating the observed growth effects. Genetic analysis demonstrated that several growth enhancing pathways are operational. The
long-term goal is to develop computational models describing the molecular basis of plant organ growth and to use these models to improve crop
productivity. Gonzalez, N., Beemster, G. T.S. and Inze, D. (2009). David and Goliath: What can the tiny weed Arabidopsis teach us to improve
biomass production in crops? Curr. Opin. Plant Biol. In press "

(a) VIB Department of Plant Systems Biology, UGent

MO0903 Dual Functions of Nicotiana benthamiana Rael in Interphase and Mitosis

Pai, Hyun-Sook-presenter hspai@yonsei.ac.kr(a)

"The nuclear pore complex protein Rael performs multiple functions in animal systems, acting in interphase as an mRNA export factor and during
mitosis as mitotic checkpoint and spindle assembly regulators. In this study, we characterized multiple functions of Rael in plants. Virus-induced
gene silencing of Nicotiana benthamiana Rael, NbRael, which encodes a protein with four WD40 repeats, resulted in growth arrest and abnormal
leaf development. NbRael was mainly associated with the nuclear envelope during interphase, and NbRael deficiency caused accumulation of
poly(A) RNA in the nuclei of leaf cells, suggesting defective mRNA export. In the shoot apex, depletion of NbRael led to reduced mitotic activities,
accompanied by reduced CDK activity and decreased expression of cyclin B1, CDKB1-1, and histones H3 and H4. The secondary growth of stem
vasculature was also inhibited, indicating reduced cambial activities. Differentiated leaf cells of NbRael-silenced plants exhibited elevated ploidy
levels. Immunolabeling in BY-2 cells showed that NbRael protein localized to mitotic microtubules and the cell plate-forming zone during mitosis, and
recombinant NbRael directly bound to microtubules in vitro. Inhibition of NbRael expression in BY-2 cells using a B-estradiol-inducible RNAi system
resulted in severe defects in spindle organization and chromosome alignment and segregation, which correlated with delays in cell cycle progression.
Together, these results suggest that NbRael plays a dual role in mRNA export in interphase and in spindle assembly in mitosis."

(a) Yonsei University

M0904 The WD40 repeat protein NEDD1 plays a role in microtubule organization during mitotic cell division in Arabidopsis thaliana
Lee, Yuh-Ru Julie-presenter yjlee@ucdavis.edu(@) Zeng, Cui Jing Tracy (a) Liu, Bo (a)
"Microtubule (MT) organization depends on the evolutionarily conserved y-tubulin complex. In plant cells, it is unclear how the activity of y-tubulin-
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dependent MT organization is regulated spatiotemporally during the cell cycle. An A. thaliana WD40 repeat protein, AtNEDD1, is homologous to the
animal NEDD1/GCP-WD proteins which interact with the y-tubulin complex. Using immunofluorescence microscopy, we have determined that
AtNEDD1 decorated spindle MTs preferentially toward the spindle poles at metaphase in root meristematic cells. The protein appeared at
phragmoplast MTs toward their distal minus ends at telophase. The AtNEDDI gene was essential, and the T-DNA insertional nedd? allele was only
found in a heterozygous mutant state. Genetic analyses revealed that the nedd? allele severely affected fertility. Anti-tubulin staining showed that
approximately half of the dividing microspores from the heterozygous mutant plant exhibited aberrant MT organization. In the dividing mutant
microspores, spindles were no longer restricted to the cell periphery and underwent abnormal elongation at metaphase. The phragmoplast array was
also affected as demonstrated by MT aggregation between reforming nuclei and the absence of a bipolar configuration. Consequently, defective
microspores failed to form a continuous cell plate, and the generative cell was not produced. Our results suggest that AINEDD1 plays a critical role in
MT organization during mitosis, and its function is likely linked to that of the y-tubulin complex."

(a) University of California, Davis

Start End Event Location

4:45 PM 6:25 PM Minisymposium 10: Emerging Model Systems - Chair: Janet Slovin Maui 316A
4:45 - M1001: Todd Michael - Duckweeds as model aquatic plants

5:10 - M1002: Janet Slovin - Djploid strawberry (Fragaria vesca) a reference species for
the Rosaceae family

5:35 - M1003: John Vogel - Brachypodium distachyon: a new model for the grasses
6:00 - M1004: Todd Mockler - Brachypodium distachyon Transcriptomics

M1001 Duckweeds as model aquatic plants

Michael, Todd P-presenter tmichael@waksman.rutgers.edu(a)  Trumbull, Julia E (a) Wang, Wengin (@)  Zdepski, Ana (@)  Lutz, Kerry

(@) Kerstetter, Randall (a)

"Lemna has long been a model organism for biochemical studies and much of the pioneering work in plant photoperiodism was carried out with this
organism. Lemna, commonly known as duckweed, is a member of an aquatic monocot family Lemnoideae, which also includes four additional genera
Spirodela, Landoltia, Wolffia and Wolffiella. The individual plants range in size from 1.5 cm long (Spirodela polyrhiza) to less than one millimeter
(Wolffia globosa). The base chromosome number of this Family is 10, and the genome sizes have a 10-fold range (150 to 1500 MB) representing
diploids to octaploids. Many species of duckweeds are currently developed for industrial uses. For instance, the Environmental Protection Agency uses
Lemna minorand Lemna gibba for ecotoxicological bioassays and for water quality testing, and other species are being developed as well. The plants
readily grow on agricultural and municipal wastewater, an abundant, infinitely renewable, low-cost substrate that is not typically used for agricultural
applications in developed countries. The plants are perennials with worldwide distribution; growing anywhere there is fresh water and sunlight. These
tiny plants require little mechanical support or vascular tissue; the smallest members of the family completely lack differentiated xylem and phloem.
As a result of expending little energy on supportive structures, the composition of vegetatively propagating fronds resembles maturing leaves with
high levels of protein and carbohydrate and negligible lignin. Spirodela, Lemna, and Wolffia species form specialized over-wintering fronds, called
turions that accumulate high levels of starch (40 to 70%). Their high starch content increases density causing them to sink to the bottom of the
water column where they are more likely to survive freezing conditions. The change in density that accompanies starch accumulation would provide
an ideal system for continual harvest of high starch fronds. Since duckweeds are small, morphologically reduced (although with root and leaf-like
structure), fast-growing, easily cultivated under aseptic conditions, transformable, crossable, and particularly suited to biochemical studies (direct
contact with media), it is an ideal system for biological research. Currently, the 150 Mb Spirodela polyrhiza genome is slated for sequencing by the
DOE-JGI Community Sequencing Program (CSP)."

(a) Waksman Institute of Microbiology and Rutgers, The State University of New Jersey

M1002 Diploid strawberry (Fragaria vesca) a reference species for the Rosaceae family

Slovin, Janet-presenter Janet.Slovin@ARS.USDA.GOV(a)  Shulaev, Vladimir (d)  Folta, Kevin (b)  Sargent, Daniel (c)  Folkerts, Otto (d)
"Fresh and processed products of the Rosaceae plant family (almonds, apples, apricots, blackberries, peaches, pears, plums, cherries, strawberries,
raspberries, roses) in the U.S. are valued at over $7 billion per year. Expansion of the genomics, genetics, and germplasm knowledge base of flower,
fruit, and nut development, ripening, senescence, and microbial contamination is essential for maximizing and maintaining the quality of these crops.
The diploid woodland strawberry, Fragaria vesca, has been developed as a system for rapid discovery in strawberry genetics and genomics for the
Rosaceae family. F. vesca, has a genome size of ~200 Mb, and is a subgenome constituent of the polyploid cultivated strawberry. Advantages of £.
vesca include: self-fertility, fecundity, small plant size, ~3.5 months generation time, diverse germplasm base, and very small genome with ~ 20x
sequence coverage achieved using 454 technology. A diploid genetic map is populated with markers, documented inbred lines are available, and a
highly efficient transformation system facilitates insertion mutagenesis and direct assessment of gene function with overexpression or RNAI.
Substantial deep sequencing of transcripts from many tissues, developmental stages, and treatments has revealed a substantial number of sequences
that do not share identity with transcripts from other species. Their function is being explored using RNAi and over-expression. A well-characterized
F. vesca system enables us to develop useful assays to evaluate genes for their function in plant stress responses, fruit quality, disease resistance
and a host of other horticulturally relevant traits important to the Rosaceae family as a whole."

(a) US Dept. of Ag./Agric. Research Serv. (b) University of Florida (c) East Malling Research (d) VBIL, Virginia Tech

M1003 Brachypodium distachyon: a new model for the grasses

Vogel, John-presenter john.vogel@ars.usda.gov(a)  Bragg, Jennifer (a)  Anderson, Olin (a)  Garvin, David (g)  Bevan, Michael (h)  Mayer,
Klaus (b)  Wu, Jiajie (c,a) Rokhsar, Daniel (d) Schmutz, Jeremy (e)  Mockler, Todd (f)  Huo, Naxin (c,c) Gu, Yong (@) Lazo, Gerard
(a)

http://brachypodium.pw.usda.gov/

" Brachypodium distachyon (Brachypodium) is rapidly emerging as a model system to study questions unique to the grasses. This emergence is
coincident with an increased need for basic research in grass biology to develop perennial grasses as a source of renewable fuel. The list of genomic
resources available to Brachypodium researchers is increasing exponentially. We recently completed the sequencing and analysis of the entire
Brachypodium genome using a whole genome shotgun sequencing strategy based on Sanger sequencing. The vast majority (99.6%) of the 272 Mb
of genomic sequence was assembled into 10 scaffolds ranging from 8 to 38 Mb. These scaffolds were then verified and arranged into five
chromosome scale assemblies using a high-density SNP-based genetic linkage map. Automated annotation of this compact genome revealed ~25,500
genes strongly supported by transcriptome sequencing. With the Brachypodium genome sequence in hand we can examine the relationship between



genomes from the three major groups of grasses; the Panicoids (Sorghum), the Bambusoids (rice) and the Pooids (Brachypodium). Other resources
we have developed include: an extremely efficient Agrobacterium-mediated transformation protocol (average efficiency 44%), BAC libraries, BAC end
and EST sequences, a physical map, and mutagenesis protocols. In addition, the generation of a sequence-indexed insertional mutant population is
underway with >3,000 mutants generated to date. When taken together, these resources enable researchers to utilize Brachypodium for a wide array
of experimental approaches, including those that require complete genome sequence. An overview of the Brachypodium genome project,
Brachypodium resources and the identification of mutants relevant to biomass crops will be presented."

(a) USDA-ARS Western Regional Research Center (b) Munich Information Center for Protein Sequences (c) University of California, Davis (d) DOE
Joint Genome Institute (e) Hudson Alpha Institute of Biotechnology (f) Oregon State University (g) USDA-ARS Plant Science Research Unit (h) John
Innes Centre

M1004 Brachypodium distachyon Transcriptomics

Priest, Henry D. (@)  Fox, Samuel E. (a)  Scott, Givan A. (a)  Filichkin, Sergei A. (a)  Michael, Todd P. (b)  Mockler, Todd C.-presenter
tmockler@cgrb.oregonstate.edu(a)

http://mocklerlab.cgrb.oregonstate.edu/

" Brachypodium distachyon is a model for temperate grasses and bioenergy crops. To facilitate genomic studies in Brachypodium we used Illumina
(Solexa) sequencing to sample a collection of cDNA libraries representing a diverse array of tissues, treatments and developmental stages. The
resulting EST data were aligned to the Brachypodium genome and used to assemble transcriptional units, including alternative splice variants. The
high depth of sequencing and broad unbiased coverage available from the Illumina platform increases the chance of identifying low abundance
transcripts. Our analysis provides a comprehensive view of the Brachypodium transcriptome and facilitates annotation efforts. We used our empirical
annotation of the transcriptome to aid design of a versatile oligonucleotide microarray platform that includes exon scanning and genome tiling
features. We are using these arrays to generate a Brachypodium expression atlas comparing tissues over development, diurnal and circadian time-
courses, and stress conditions. This atlas will provide a hypothesis-generating foundation for elucidating the transcriptional networks underlying traits
of major importance economically important crops including wheat, barley and potential bioenergy grass crops. "

(a) Department of Botany and Plant Pathology and Center for Genome Research and Biocomputing, Oregon State University, Corvallis, Oregon,
97331 (b) Waksman Institute of Microbiology, Rutgers, Piscataway, NJ, 08854

Start End Event Location

4:45 PM 6:25 PM Minisymposium 11: Abiotic Stress - Chair: Joerg Kudla Maui 316C
4:45 - M1101: Joerg Kudla - Reguiation and function of calcium sensor proteins
and their interacting kinases in abiotic stress responses

5:10 - M1102: June M. Kwak - 7Two MAP kinases preferentially expressed in
guard cells positively regulate ROS-mediated ABA signaling

5:35 - M1103: Hargurdeep S. Saini - Enhancement of salinity tolerance by
engineering a chloride-volatilizing enzyme into plants

6:00 - M1104: Shutian Li - Nuclear activity of ROXY1, a glutaredoxin interacting
with TGA factors, promotes petal development in Arabidopsis

M1101 Regulation and function of calcium sensor proteins and their interacting kinases in abiotic stress responses

Held, Katrin (@)  Eckert, Christian (a) Waadt, Rainer (a)  Batistic, Oliver (a)  Kudla, Joerg-presenter jkudla@uni-muenster.de(a)

"Calcium serves as a critical messenger in many adaptation processes and in abiotic stress responses. Calcium-binding proteins are involved in
sensing and relaying these signals to downstream signaling and adaptation responses. Calcineurin B-like proteins (CBLSs) represent a group of calcium
sensor proteins that are closely related to Calcineurin B and Neuronal Calcium Sensors (NCS). CBLs interact with a group of serine-threonine kinases
designated as CBL-interacting protein kinases (CIPKs). In Arabidopsis, 10 CBL-type calcium sensor proteins form an interaction network with 26
CIPKs. Preferential complex formation of individual CBLs with defined subsets of CIPKs appears to be one of the mechanisms generating the temporal
and spatial specificity of calcium signals in plant cells. Reverse genetics and cell biological approaches have begun to unravel the functional principles
of this signaling network. I will present results of our identification of novel cb/loss-of-function mutants that function in salt stress tolerance and of
our investigation of the sub-cellular localization of all CBLs from Arabidopsis. Moreover, I report that dual lipid modification by myristoylation and
palmitoylation of CBL1 is crucial for proper function in salt stress signaling and determines the membrane targeting of CBL/CIPK complexes. In
addition, our reverse genetics analyses indicate that alternative complex formation of CIPK-type kinases with different CBLs, enables simultaneous
regulation of the extrusion of Na* ions in root tissues and the sequestration of Na* into the vacuole in green tissues. Moreover, CBL proteins, which
were initially identified as salt stress signaling components, mediate the regulation of multiple ion transport processes in the plant cell. "

(a) Universitaet Muenster, Institut fuer Botanik

M1102 Two MAP kinases preferentially expressed in guard cells positively regulate ROS-mediated ABA signaling

Kwak, June M.-presenter jkwak@umd.edu(a)  Song, Charlotte (a)  Shin, Dong-Jin (a) Takeda, Koji () Gu, Dan (a)  Cho, Daeshik

(@) Lee, Sangmee (a) Giordo, Roberta (a,b)  Ellis, Brian (c)  Leonhardt, Nathalie (d)

"Abscisic acid (ABA) plays an essential role in protection of plants from environmental stresses such as drought, salt, and cold. Reactive oxygen
species (ROS) have been suggested to function in guard cell ABA signaling. To further genetically dissect guard cell ABA-ROS signaling, we identified
two MAPK genes, GCMPK3 and GCMPK4, that are preferentially and highly expressed in guard cells. To provide direct genetic evidence, RNAi-based
gene silencing plant lines were generated in which both genes are simultaneously silenced. In parallel, Arabidopsis single and double mutants
carrying deleterious point mutations in these genes were identified. ABA-induced stomatal closure was strongly impaired in two independent RNAI
lines in which both GCMPK3 and GCMPK4 transcripts were significantly silenced. Consistent with this result, gcmpk3-1/4-1 double mutants showed an
enhanced transpirational water loss and ABA- and H202-insensitive response in stomatal movement assays, whereas mutants carrying a mutation in
one of these genes did not show any altered phenotype, indicating functional redundancy in these genes. A GCMPK4-YFP fusion construct rescued
the gcmpk3-1/4-1 double mutant phenotype in ABA-induced stomatal movements, demonstrating that the mutations in these genes caused the
phenotype. GCMPK4 protein is localized in the cytosol and the nucleus, and ABA enhances the protein kinase activity of GCMPK4. Together, these
results provide genetic evidence that GCMPK3 and GCMPK4 function downstream of ROS to positively regulate guard cell ABA signaling."

(a) University Of Maryland (b) University of Sassari (c) University of British Columbia (d) CNRS-CEA-Universite Aix-Marseille IT

M1103 Enhancement of salinity tolerance by engineering a chloride-volatilizing enzyme into plants
Saini, Hargurdeep S.-presenter hsaini@uwaterloo.ca(a)  Kaur, Simendeep (b)  Babayeva, Sima (b)  Koonjul, Priyum (c)
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"Several organisms possess enzymes that can catalyze one-step methylation of ClI" ions to chloromethane gas using S-adenosyl-L-methionine as
methyl donor. Presence of this enzyme in organisms that live in saline habitats has been interpreted as a mechanism for CI” detoxification via its
volatilization (Science 249: 160-162), but this possibility has never been experimentally tested. While searching for chloride-methylating enzymes in
plants, we identified a thiol methyltransferase (TMT) in cabbage that, aside from its natural role in the methylation of thiol compounds produced
upon glucosinolate hydrolysis, was also able to methylate CI" ions with greater efficiency than any other similar enzyme reported (J Biol Chem 270:
9250-9257; Plant Cell Environ. 23: 165-174). We cloned the gene encoding this TMT (Plant Mol. Biol. 50: 511-521), and engineered it under the
control of CaMV 35S promoter into tobacco, which otherwise lacks the ability to methylate CI". Transgenic tobacco plants acquired the ability to
efficiently transform CI" to chloromethane over extended periods, parallel with a dramatic enhancement in their salinity tolerance. Whereas both wild
type and transgenic plants grew normally in 50 NaCl, transgenic plants grew significantly better at higher concentrations of the salt. The latter were
able to complete their life cycle and produce viable seed at 200 mM NaCl, which was lethal to the wild-type plants. The results convincingly
demonstrate that volatilization of CI" is a detoxification event, which can contribute to the plant's ability to withstand salinity stress. This ability can,
therefore, be used to engineer crop species with enhanced salt tolerance. The impact of ClI” volatilizing transgenic plants on the atmospheric budget
of chloromethane will, however, require careful estimation before such plants could be introduced in the field. "

(a) Faculty of Environment, University of Waterloo, Waterloo, Canada (b) IRBV, Universite de Montreal, Montreal, Canada (c) Valeo Management L.P.,
Montreal, Canada

M1104 "Nuclear activity of ROXY1, a glutaredoxin interacting with TGA factors, promotes petal development in Arabidopsis "

Li, Shutian-presenter shutian.li@biologie.uni-osnabrueck.de(a,b)  Lauri, Andrea (a)  Ziemann, Mark (a,c) Busch , Andrea (a,b) Bhave, Mrinal
(c)  Zachgo, sabine (a,b)

"Glutaredoxins (GRXs) are ubiquitous glutathione-dependent oxidoreductases that catalyze reversible reduction of disulfide bonds and regulate
protein activities in a variety of cellular processes. In plants, three subclasses of GRXs are defined according to their respective active sites. GRXs
with the CPYC and CGFS active sites are common to pro- and eukaryotes, while GRXs with the CC-type motif have so far only been identified in land
plants. ROXY1, encoding a CC-type GRX, is known to regulate petal primorida initiation and further petal morphogenesis in Arabidopsis. Intracellular
localization studies revealed a nucleocytoplasmic expression of ROXY1. However, exclusively redirecting ROXY1 either to the cytoplasm or the nucleus
proved that nuclear localization of ROXY1 is indispensable and thus crucial for its activity in flower development. Yeast two-hybrid screens identified
TGA factors as ROXY1-interacting proteins and their nuclear interactions in planta were further confirmed using BiFC assays. Overlapping expression
patterns of ROXY! and TGA genes during flower development support their biological relevance in petal development. Deletion analysis demonstrates
the importance of the C-terminus for its functionality and for mediating ROXY1/TGA protein interactions. Phenotypic analysis of the roxy! pan double
mutant and an engineered chimeric repressor mutant from PERIANTHIA indicates a dual role of ROXY1 in petal development. Collectively, our data
show that nuclear activity of ROXY1 controls petal primordial formation likely by modifying PAN posttranslationally. Additionally, ROXY1 affects later
petal morphogenesis probably by modulating other TGA factors that act redundantly during differentiation of second whorl organs. "

(a) Max-Planck Institute for Plant Breeding Research (b) Department of Botany, University of Osnabrueck (c) Environment and Blotechnology Centre,
Faculty of Life and Social Sciences, Swinburne University of Technology

Start End Event Location

4:45 PM 6:25 PM Minisymposium 12: Light Signalling - Chair: Robert Larkin O'ahu 313A
4:45 - M1201: Robert M. Larkin - Integration of light and plastid signals

5:10 - M1202: Md. Sayeedul Islam - Photoreceptor systems for light-dependent
Intracellular positioning of mitochondria in Arabidopsis thaliana

5:35 - M1203: Meng Chen - HEMERA, an essential regulator linking phytochrome
nuclear bodies and light signaling in Arabidopsis

6:00 - M1204: Hongtao Liu - Blue light-specific regulation of CIBI protein
expression in Arabidopsis

M1201 Integration of light and plastid signals

Ruckle, Michael E. (a,b) Larkin, Robert M.-presenter larkinr@msu.edu(a,b)

http://www.prl.msu.edu/Facultypages/larkin.html

"Light and plastid signals promote chloroplast biogenesis and are among the most potent inducers and repressors of photosynthesis-related gene
expression, respectively. These signals can be likened to a gas and brake system that promotes efficient chloroplast biogenesis and function. To learn
more about the regulation of photosynthesis-related gene expression by plastid signals we performed a new genomes uncoupled (gun) mutant
screen in Arabidopsis thaliana. The expression of genes that encode proteins active in photosynthesis is uncoupled from chloroplast function in gun
mutants, and the expression of the nuclear and the plastid genomes is uncoupled in particular gun mutants. To identify mutants with defects in both
light and plastid signals, we screened this new collection of gun mutants for photomorphogenic phenotypes and found that cryptochrome 1 (cryl)
mutants are gun mutants. Our subsequent genetic analysis of plastid and light signaling mutants indicates that a plastid signal can rewire a light
signaling network, converting it from a positive to a negative regulator of photosynthesis-related genes such as those that encode the light-
harvesting chlorophyll a/ 4-binding proteins and the small subunit of Rubisco. We found that these interactions contribute to chloroplast biogenesis,
especially in high-intensity light conditions. We also found that plastid signals can broadly affect photomorphogenesis and that plastid and light
signaling can promote or antagonize each other, depending on the response studied, thus providing evidence that plastid signals can help integrate
chloroplast biogenesis with photomorphogenesis. To test these ideas further, we are screening for factors that contribute to this integration of light
and plastid signals. The current status of the work will be presented."

(a) Michigan State University-Department of Energy Plant Research Laboratory, Michigan State University (b) Department of Biochemistry and
Molecular Biology, Michigan State University

M1202 Photoreceptor systems for light-dependent intracellular positioning of mitochondria in Arabidopsis thaliana

Islam, Md. Sayeedul-presenter islam@bio.sci.osaka-u.ac.jp(a)  Niwa, Yasuo (b)  Takagi, Shingo (a)

"While mitochondria movement in plant cells is actin- and/or microtubule-dependent, light-dependent intracellular positioning and movement of
mitochondria remain to be elucidated. We asked whether mitochondria in leaf palisade cells of Arabidopsis thaliana stably expressing mitochondria-
targeted GFP occupy different intracellular positions under different light conditions. The pattern of light-dependent redistribution of mitochondria
was essentially identical to that of chloroplasts, namely, mitochondria occupy the periclinal regions under weak blue light (wBL; 470 nm, 4 py;mol m-
2s-1) and the anticlinal regions under strong blue light (sBL; 100 y;mol m-2s-1), respectively. Strong red light (660 nm, 100 y;mol m-2s-1) had a
small effect to induce accumulation of mitochondria on the inner periclinal regions. We semi-quantitatively analyzed the mode of movement of



individual mitochondria along the outer periclinal walls. Within 30 min of BL illumination, mitochondria movement was acclerated in a fluence-rate
dependent manner, whereas it was gradually decelerated resulting in co-localization with chloroplasts. In the presence of a photosynthetic inhibitor
DCMU, the normal accumulation and avoidance responses of chloroplasts were impaired. In addition, mitochondria no longer took any specific
positions and were distributed all over the cytoplasm regardless of fluence rate of BL. These results strongly suggest the involvement of different
photoreceptors in the regulation of mitochondria movement, namely, phototropins for the early acceleration and photosynthesis for the late
deceleration. "

(a) Osaka University (b) Shizuoka University

M1203 "HEMERA, an essential regulator linking phytochrome nuclear bodies and light signaling in Arabidopsis"

Chen, Meng-presenter chen.meng@duke.edu(a,b)  Galvao, Rafaelo M (a) Li, Meina (a)  Burger, Brian (b)  Bugea, Jane (b)  Chory, Joanne
(b,c)

http://www.plasticgenome.org/

"Phytochromes are red and far-red photoreceptors regulating every facet of plant development and growth. Two early phytochrome signaling events
have been described: (A) Light directly regulates the relocation of phytochrome A (phyA) and phytochrome B (phyB) from the cytoplasm to the
nucleus, where they interact and colocalize with a group of bHLH transcription factors (PIFs) on discrete subnuclear foci called phytochrome nuclear
bodies and regulate transcription; (B) Light triggers rapid degradation of phyA and some of the PIFs. The function of phytochrome nuclear bodies in
relationship to phytochrome signaling events is unknown. We carried out a unique genetic screen looking for phyB:GFP mislocalization mutants. This
screen identified a novel photomorphogenetic mutant, Aemera (hmr). Strikingly, besides defects in phyB:GFP nuclear body formation, the Amr
mutant is impaired in all phytochrome responses examined, including chloroplast biogenesis and phyA degradation, suggesting that HMR is an
essential regulator linking phytochrome nuclear body formation and light signaling. The tall and albino phenotypes of Amr make it the founding
member of a new class of photomorphogenetic mutant. In addition, the A#mrmutant is the first phytochrome signaling mutant defective in phyA
proteolysis, which suggests a biochemical role of HMR and phytochrome nuclear bodies in protein degradation. Further characterization of HMR will
likely to provide great insight into the mechanistic link between phytochrome nuclear bodies and early phytochrome signaling events."

(a) Department of Biology, Duke University, Durham, NC 27708, USA (b) Plant Biology Laboratory, The Salk Institute for Biological Studies, La Jolla,
CA 29037, USA (c) Howard Hughes Medical Institute, The Salk Institute for Biological Studies, La Jolla, CA 92037, USA

M1204 Blue light-specific regulation of CIB1 protein expression in Arabidopsis

Liu, Hongtao-presenter liuhongtao76@gmail.com(a)  Lin, Chentao (a)

"Cryptochromes (CRY) are photolyase-like blue-light receptors that mediate light responses in plants and animals. How plant cryptochromes act in
response to blue light is not well understood. We have recently reported the identification and characterization of the Arabidopsis CIB1
(cryptochrome-interacting basic-helix-loop-helix). CIB1 interacts with CRY2 (cryptochrome 2) in a blue light-specific manner, and it acts with
additional CIB1-related proteins to promote CRY2-dependent activation of FT gene expression and floral initiation and. CIB1 binds to the FT
protmoter in vivo. We proposed that the blue light-dependent interaction of cryptochrome(s) with CIB1 and CIB1-related proteins represents an early
photoreceptor signaling mechanism in plants. Consistent with our hypothesis that CIB1 is specifically involved in signaling of blue light receptor CRY2,
we discovered that CIB1 protein expression is regulated specifically by blue light. CIB1 protein is degraded in the absence of blue light. CIB1 is
degraded, via a ubiquitin/proteasome pathway, in the dark, red, and FR light. CIB1 degradation is suppressed in blue light, resulting in accumulation
of CIB1 in blue light. Possible molecules associated with CIB1 expression will be discussed"

(a) MCDB, University of California, Los Angeles
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Start End Event Location
4:40 PM 6:10 PM PSA Talks Ni‘ihau 312
Algal Phylogenetics & Taxonomy-IV

4:40 —P05011: Ed Theriot - A preliminary multigene phylogeny of the diatoms

4:55 —P05025: Elizabeth Ruck - Comparing chloroplast, nuclear, and mitochondrial
phylogenies in the Surirellales (Bacillariophyta)

5:10 — P05024: Matt Ashworth - Holes and poles: a molecular approach to the
phylogeny of the ocellate and pseudocellate diatoms

5:25 —P05028: Teofil Nakov - Preliminary molecular phylogeny of the Cymbellales
(Bacillaryophyceae)

5:40 — P05012: Cheong Xin Chan - Rampant gene transfer in dinoflagellates and its
implications to the tree of life

5:55 - P05007: Sung Mi Cho - Phylogenetic relationships of Heterokontophyta based
on six genes data

P05011 A preliminary multigene phylogeny of the diatoms

Theriot, Edward C.-presenter etheriot@mail.utexas.edu(a)  Ruck, Elizabeth (a)  Ashworth, Matthew (a)  Nakov, Teofil (a) Jansen, Robert K.
(a)

"Until recently, formal inferences on the diatom phylogeny have been based entirely on the nuclear encoded small subunit of the ribosomal gene
(nSSU). Where multiple genes have been employed, the focus has been on taxa within diatoms. Here we analyze the potential of chloroplast genes
(rbd. and pstC)to contribute to our understanding of the diatom phylogeny. These genes have been used successfully at lower taxonomic levels in
diatoms. Preliminary results indicate that signal to noise ratios may be low, but that the chloroplast genes have great potential to aid in the inference
of the overall diatom phylogeny. We will also formally test traditional and recently proposed phylogenetic hypotheses for the diatoms."

(a) University of Texas at Austin

P05025 "Comparing chloroplast, nuclear, and mitochondrial phylogenies in the Surirellales (Bacillariophyta)"

Ruck, Elizabeth C.-presenter eruck@mail.utexas.edu(a)  Theriot, Edward C. (a)

"The order Surirellales currently consists of 9 genera in 3 families: Entomoneidaceae, Auriculaceae, and Surirellaceae. Surirellales species exhibit
diverse valve morphologies and are considered the most advanced of the pennate diatoms due to the possession of canal raphe systems and
elaborate keels. Although Surirellales monophyly has been supported in previous analyses of both morphological and molecular datasets, inadequate
taxon sampling has always been a concern and the phylogenetic relationships at the family level and below have not been examined. As part of a
large-scale phylogenetic study of the Surirellales, morphological characters and DNA sequence data from the nuclear, chloroplast, and mitochondrial
genomes have been gathered from all 3 families and 8 of the 9 genera. We present preliminary estimates of Surrirellales phylogeny from these
datasets, analyzed individually and in combination. Monophyly of the families and major genera, and phylogenetic congruence between
morphological and DNA sequence data, are evaluated and discussed.”

(a) University of Texas at Austin

P05024 Holes and poles: a molecular approach to the phylogeny of the ocellate and pseudocellate diatoms

Ashworth, Matt-presenter mashworth@mail.utexas.edu(a)  Theriot, Ed C (b)

"Inferring the evolutionary relationships of the ocellate and pseudocellate diatoms is a problem that can no longer be ignored as the distinction
between the araphid pennate and multipolar centric diatoms has become blurred by the increased use of molecular markers in phylogenetic surveys.
These diatoms have previously been classified based on the presence of elevated pore fields known as ocelli (if they are enclosed by a solid rim) or
pseudocelli (if they are not enclosed by a distinct rim), pore structure on the valves, presence of external or internal ribs on the valves, and even the
number of angles, or poles, on each valve. However, these characters overlap so much between taxa that there is still much uncertainty regard to
the evolutionary relationships of these wide-ranging, primarily marine diatoms. Presented as an example in this talk, strains of individual taxa such as
Biddulphiopsis titiana are capable of expressing bipolar and tripolar valve morphology. We have begun to reconstruct the phylogeny of these diatoms
using nuclear (SSU rRNA) and plastid (rbd. and psbC) markers and find that the presence of ocelli might not be as useful a diagnostic character as
previously thought."

(a) Section of Integrative Biology, University of Texas, Austin (b) Texas Memorial Museum, University of Texas, Austin

P05028 Preliminary molecular phylogeny of the Cymbellales ( Bacillaryophyceae)

Nakov, Teofil-presenter teofil.nakov@mail.utexas.edu(a)  Theriot, Edward C. (a)

"As currently circumscribed, the order Cymbellales Mann (Bacillaryophyceae) contains taxa that exhibit both isogamy (e.g. Rhoicosphenia Grunow)
and physiological anisogamy (members of the Anomoeoneidacae Mann, Cymbellaceae Greville and Gomphonemataceae Kutzing). The different
modes of sexual reproduction in conjuction with the wide array of variation in frustule morphology and symmetry raise doubts over the monophyly of
the order. This is further confounded with the possible plesiomophic state of chloroplast morphology, previously thought to be a synapomorphy for
the Cymbellales. We test the monophyly of the order Cymbellales ( Bacillariophyceae) and relationships between genera currently included of the
order using molecular data from the nuclear and chloroplast genomes. Preliminary analyses indicate i) problems in identifying the sister group to the
order, ii) basal position of Rhoicosphenia and Anomoeoneis within the order and iii) unclear inter-generic relationships between Cymbella,
Gomphonema and Placoneis due to moderate bootstrap support of higher nodes. The monophyly of the genera Encyonema and Placoneis is strongly
supported whereas Gomphonema and Cymbella appear to be paraphyletic lineages containing species of Gomphoneis and Cymbopleura . The need
for a more complete taxon sampling and inclusion of more molecular markers in inferring relationships of the Cymbellales at the family or genus level
is emphasized. "

(a) University of Texas at Austin

P05012 Rampant gene transfer in dinoflagellates and its implications to the tree of life
Chan, Cheong Xin-presenter chancx@gmail.com(a,c)  Moustafa, Ahmed (b,c)  Bhattacharya, Debashish (a,c)
http://cyanophora.biology.uiowa.edu/home/



"Dinoflagellates, known for their phagotrophic nature, can ingest food particles or extract cell contents from prey through myzocytosis. The capture
of an exogenous cell is used to explain plastid origin through endosymbiosis, whereby the ingested prey (endosymbiont) is permanently maintained
as an organelle, resulting in endosymbiotic gene transfer (EGT) from the prey to the host genome. Whereas previous studies have shown that
dinoflagellates underwent multiple endosymbioses, the extent of gene uptake in the dinoflagellate nucleus via EGT or other means of lateral gene
transfer (LGT) is yet to be examined in a rigorous manner. In this study, we adopt a systematic, phylogenomic approach to investigate the origins of
dinoflagellate nuclear genes using 12,329 contigs of expressed sequence tags (ESTs) from the causative agent of 'red tides', Alexandrium tamarense.
We found at least 6,227 (50.5%) of these genes to be exclusive to A. tamarense, whereas the remaining 6,102 genes (49.5%) arose from a diverse
collection of non-lineal eukaryotic and prokaryotic sources, encompassing all major phyla in the tree of life (ToL). We identified 3,995 genes (32.4%)
that have arisen via non-lineal gene transfer. The (putatively) transferred genes encode a variety of functions, including some that are plastid- and/or
mitochondrion-targeted. Our results demonstrate remarkably diverse gene origins in dinoflagellate owing to rampant gene transfer between
dinoflagellates and other lineages of unicellular organisms. This exciting finding however suggests that resolving the dinoflagellate branch of the ToL
may pose a great challenge due to their highly chimeric genomes."

(a) The Roy J. Carver Center for Comparative Genomics and Department of Biology, University of Iowa (b) Interdisciplinary Program in Genetics,
University of Towa (c) Present address: Department of Ecology, Evolution and Natural Resources and Institute of Marine and Coastal Science, Rutgers
University

P05007 Phylogenetic relationships of Heterokontophyta based on six genes data

Cho, Sung Mi-presenter smcho@cnu.ac.kr(a) Boo, Ga Hun (a) Cho, Ga Youn (b) Yoon, Hwan Su (c)  Andersen, Robert (c)  Boo, Sung
Min (a)

"Much of evolutionary uncertainty of photosynthetic stramenopiles (Heterokontophyta) arises from limited and patchy molecular data, many of which
are from either single gene sequences or a complete absence of sequence data from key species. We analyzed six genes such as psaA, psbA, psiC,
and rbd. in plastid and LSU and SSU in nucleus from 51 heterokontophytes, covering representatives of all 16 classes in the division. Although
separate gene analysis revealed less resolution on phylogeny of heterokontophytes, the combined tree of six genes data improved resolution that the
heterokontophytes are monophyletic, consisting of basal and crown clades. Dictyochophyceae was basal, and then Pinguiophyceae followed. These
two classes share the scattered genophore and proximal direction and number of transitional helix as plesiomorphy. Crown groups consisted of four
subclades, each of which was strongly supported; Eustigmatophyceae was a sister to the clade of Synurophyceae and Chrysophyceae.
Bacillariophyceae was closely related to Bolidophyceae. The clade including Raphidophyceae, Xanthophyceae, Phaeothamniophyceae,
Schizocladiophyceae and Phaeophyceae was strongly supported. However, Pelagophyceae was independent from other groups. Morphological
transformation of all clades is discussed. "

(a) Chungnam Natfonal University, Korea (b) National Institute of Biological Resources, Korea (c) CCMP, Bigelow Laboratory for Ocean Sciences, USA

Start End Event Location

4:40 PM 5:55 PM PSA Talks Maui 316B
Algal Ecology & Population Biology II

4:40 —P04010: Michael Stekoll - Competition between and co-existence of algal
crusts and subtidal kelps

4:55 —P04014: Charles Amsler - Filamentous algal endophytes in macrophytic
Antarctic algae: prevalence in hosts and palatability to mesoherbivores

5:10 —P04022: Bruce Parker - Shrinkage and disappearance of Mountain Lake,
Virginia, USA

5:25 —P05001: Poonam Sharma - Studies on the taxonomy and biodiversity of
microalgae occurring in fresh water habitats of Shivalik Himalayas of Jammu and
Kashmir, India: Applications in aquaculture, pollution and bioremediation.

5:40 —P04001: Nathan Smucker - Acid mine drainage and remediation impacts on
lotic biofilm structure and extracellular enzyme activities during succession

P04010 Competition between and co-existence of algal crusts and subtidal kelps

Daniel, Okamoto K. (b)  Stekoll, Michael S.-presenter ffmss@uaf.edu(a,b)  Eckert, Ginny L. (b)

"Understanding coexistence among dominant plant guilds often requires identifying the nature of interactions among coexisting competitors. Using a
combination of field surveys, plus laboratory and field experiments we investigated the role of dominant subtidal encrusting algae in inhibiting
recruitment of kelp species. In laboratory experiments kelp spores were observed to recruit on red encrusting coralline algae. Bur very little kelp
recruitment occurred on either red or brown algal crusts, although kelp spores appeared to settle and germinate on the brown crusts. Removal of
crusts in field plots drastically increased recruitment success of kelps. In unscraped plots kelp recruits did not appear on crusts, but appeared only on
non-crust surfaces in non-trivial numbers, presumably due to high reproductive output. This inhibitory interaction by the algal crusts may explain the
exclusion of kelps in some crust-dominated habitats, especially if combined with reductions in zoospore supply or survivorship of recruits. Yet despite
inhibition of kelp recruitment by crustose algae, the high reproductive capacity of kelps likely compensates for the competitive space-occupancy
advantage of algal crusts, possibly explaining why this interaction may not always translate to competitive exclusion of kelps in nature. "

(a) University of Alaska Southeast (b) University of Alaska Fairbanks

P04014 Filamentous algal endophytes in macrophytic Antarctic algae: prevalence in hosts and palatability to mesoherbivores
Amsler, Charles D-presenter amsler@uab.edu(a) Amsler, Margaret O (a)  McClintock, James B (a)  Baker, Bill J (b)

"Five individuals each from thirteen common species of large macroalgae (‘macrophytes') from the western Antarctic Peninsula were surveyed for the
presence of filamentous algal endophytes. Of the thirteen species surveyed, endophytes were rare or absent in five. The remaining species all
supported endophytes in most or usually all individuals with maximum endophyte densities per species ranging from 3% to 75% of the thallus area.
Thallus fragments with endophytes were placed into culture and 99 unialgal, filamentous brown algal strains were isolated. The ITS1 gene was
sequenced in each strain to sort these into distinct genotypes. Ten distinct filamentous brown algal genotypes were present. Green endophytes did
not grow well in culture and only two such species were isolated. No-choice feeding rate bioassays were performed with thallus fragments of all 13
macrophyte species and with cultures of nine filamentous endophyte species. Feeding rates on the endophytes were 2-3 orders of magnitude higher
than rates on 12 of the macrophyte species and 2- to 6-fold higher than on the only truly palatable macrophyte. These data support the hypothesis
that antarctic macrophytes are commonly endophytized and that the endophytes benefit from the association by being protected, at least in part,
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from amphipod herbivory."
(a) University of Alabama at Birmingham (b) University of South Florida

P04022 "Shrinkage and disappearance of Mountain Lake, Virginia, USA"

Parker, Bruce C.-presenter genera@vt.edu(a) Rosenzweig, Michael S. (a)

"Mountain Lake, Virginia is an oligotrophic lake with an incompletely sealed natural dam comprised of Silurian Clinch sandstone boulders. During
periods of prolonged low precipitation, subterranean losses of water through the dam can exceed inputs, resulting in lake shrinkage. Previous
investigations have suggested that this lake may have drained at least six times within the last 4,100 years. A 30% decline in annual precipitation
since 1972 has accompanied more frequent shrinkage and refilling episodes in recent years, and since 2004 the lake reached an entirely empty state
by September 30, 2008. The preceding months of June-August, 2008 were the most devastating, involving changes in chemical composition,
phytoplankton algae, and total loss of all aquatic macrophytes and resident fauna. "

(a) Virginia Tech, Biological Sciences

P05001 "Studies on the taxonomy and biodiversity of microalgae occurring in fresh water habitats of Shivalik Himalayas of Jammu
and Kashmir, India: Applications in aquaculture, pollution and bioremediation."

Sharma, Poonam -presenter poonambot2005_ju@yahoo.co.in(a)  Anand, Vijay Kumar (a)  Jatindra, Priya (a)

"Shivalik Himalayas of Jammu and Kashmir represents the lower Western Himalayas that constitute the hills of moderate elevation, dipped gently
towards the south with an altitudinal range of 300-1200 m above m.s.l. This region of J&K State is blessed with a vast expanse of Inland waters ie,
rivers, streams, canals, lakes, groundwater impoundments, estuaries etc., which harbors extra-ordinarily rich and unique microalgal diversity.There
are severe threats to these freshwater resources like construction of dams and barrages, siltation, anthropogenic pressure, soil erosion, water
pollution from industries, agricultural (pesticides) runoff and municipal waste contamination, have all contributed to water quality and in turn have
devastating effects not only on the algal diversity but also on the physico-chemical characteristics of the habitat water. In total, 206 species of
microalgae belonging to four major groups i.e., Chlorophyta (36.5%), Cyanophyta (30.9%), Bacillariophyta (25.3%), Euglenophyta (7.3%) have been
identified and enumerated from 30 fresh water bodies. Interestingly, species like ' ' Chlorococcum humicola, Cosmarium granatum, Ankistrodesmus
spiralis, Oedogonium curvum, Nostoc calcicola, Bulbochaete nana, Coelastrum microporum, Spirogyra polymorpha, Spirulina major, Chlorella vulgaris,
Ulothrix acqualis, Pedliastrum tetras, ' etc., are important as they constituted basic food components of various herbivores fishes like ' ' Chitala chitala,
Clupisoma gerua, Ailia coila, Aorichthys aor, Wallago attu, Rhinomugil corsula, Channa marulius, Channa striatus, Ompok pabda, Ombok pabo ' etc.,
inhabiting these habitats. This report deals principally with the role of microalgae in aquaculture and bioremediation "

(a) University of Jammu

P04001 Acid mine drainage and remediation impacts on lotic biofilm structure and extracellular enzyme activities during
succession

Smucker, Nathan J-presenter ns218005@ohio.edu(a)  Vis, Morgan L (a)

"Acid mine drainage (AMD) with high concentrations of metals and acidic pH is a devastating legacy of coal mining that impairs the biology and
habitat of thousands of stream kilometers throughout the USA and the world. To improve assessments and restoration efforts, this research focused
on how AMD and a CaO doser treatment impact the structure and function of lotic biofilms. We documented algal diversity, biomass, bacterial
abundance, and extracellular enzyme activity (EEA) during succession on tiles over 5 weeks in 8 streams (3 AMD, 3 downstream of a doser, 1 control
recovered from AMD, and 1 control with no AMD). Biomass accrual was greatest in the non-AMD control, least in sites downstream of the doser, and
intermediate in non-treated AMD sites. Algal diversity and evenness was lowest in AMD streams, and distinct communities formed in the various
stream types. Phosphatase was greatest in AMD sites, likely a response to P limitation due to non-organically bound P. Leucine-amino peptidase and
B-glucosidase (GLU) were greatest in control streams. GLU was related to biomass, probably because algal exudates are the dominant source of
biofilm polysaccharides. B-xylosidase was consistent among streams, indicating similar roles of allochthonous carbon. A principal components analysis
of week 5 EEAs showed AMD streams clustered together, doser sites similar to moderate AMD impacts, and control streams isolated in the ordination.
Chlorophyll a to P ratios and EEAs showed inefficient nutrient uptake (impaired function) in AMD and CaO treated streams causing implications for
nutrient dynamics downstream. CaO treatment reduces the stream length needed for biofilms to recover, but complete recovery is unlikely within the
4.8 km reach sampled due to metal precipitates."

(a) Department of Environmental and Plant Biology, Ohio University

Start End Event Location

4:40 PM 6:20 PM Minisymposium 13: Brassinosteroids - Chair: Steven Clouse Lana’l 314
4:40 - M1301: Yanhai Yin -Network and Mechanism of Brassinosteroid Regulated Gene
Expression and Responses in Arabidopsis thaliana

5:05 - M1302: Tae-Wuk Kim - Brassinosteroid signal transduction from cell surface
receptor kinases to nuclear transcription factors

5:30 - M1303: Xuelu Wang - The primary signaling outputs of brassinosteroids are
regulated by abscisic acid signaling

5:55 - M1304: Steven D. Clouse - Receptor kinases involved in brassinosteroid signal
transduction phosphorylate protein translation initiation factors

M1301 Network and Mechanism of Brassinosteroid Regulated Gene Expression and Responses in Arabidopsis thaliana

Li, Lei (@) Xiaofei, Yu (@) Chory, Joanne (e) Yin, Yanhai-presenter yin@iastate.edu(a) Zola, Jaroslaw (b)  Guo, Michelle (a) Ye,
Huaxun (a) Asami, Tadao (d)  Aluru, Maneesha (b)  Liu, Peng (c)  Aluru, Srinivas (b)  Rodermel, Steve (a)

"Plant steroid hormone brassinosteroids (BRs) play important roles throughout growth and development. BRs signal through membrane receptor
BRI1 to regulate the activities of BES1/BZR1 family transcription factors. Genetic, genomic and computational approaches are used to understand
how BES1 regulates gene expression and BR responses. First, we have used Chromatin Immunoprecipitation and genomic tilling arrays (ChIP-chip)
and identified about 1600 BES1 direct target genes. At the chromatin level, BES1 binding sites were largely free of the trimethyl histone 3 lysine 27
(H3K27me3), but partially overlap with H3K9me3. The result suggests involvement of histone modifications and chromatin structure in BES1-
regulated transcription, which is consistent with our recent finding that BES1 recruits two histone demethylases to activate gene expression (PNAS
2008 105:7618). BES1 target genes are involved in multiple aspects of BR responses, including cell elongation, self-regulation of BR signaling and



crosstalk with other signaling pathways. Transcription factors were highly enriched in BES1 target genes and the expression of which was strongly
correlated with each other as shown in a gene regulatory network (GRN), revealed by ARACNe (Algorithm for the Reconstruction of Accurate Cellular
Networks). The result demonstrates that BES1 functions through a transcriptional network to mediate BR responses. Moreover, we found that BES1
activates the expression of MYB30 transcription factor gene and subsequently cooperates with MYB30 protein to further activate downstream targets,
thereby providing a novel mechanism to amplify BR signal (Plant J 2009 58: 275). Finally, we found that three related receptor-like kinases,
HERCULES1 (HERK1), THESEUS1(THE1) and FERONIA (FER), are transcriptionally induced by BRs. While FER was recently found to mediate male-
female interaction (FER) and THE1 was proposed to sense cell wall integrity, our genetic studies demonstrated that they are required for optimal cell
elongation during vegetative growth as herkl thel double and fer RNAi mutants displayed a clearly reduced growth phenotype. Gene expression
studies demonstrate that these RLKs define a previously unknown pathway that acts in concert with, but largely independent of the BR pathway to
promote plant growth. Our results, therefore, provide significant insights into the network and mechanism of BR-regulation of plant growth and
development. Supported by grants from NSF, DOE and USDA."

(a) Department of Genetics, Development and Cell Biology, Towa State University (b) Department of Electrical and Computer Engineering, Iowa State
University (c) Department of Statistics, Iowa State University (d) Department of Applied Biological Chemistry, The University of Tokyo, Japan (e)
Howard Hughes Medical Institute, The Salk Institute for Biological Studies

M1302 Brassinosteroid signal transduction from cell surface receptor kinases to nuclear transcription factors

Kim, Tae-Wuk-presenter twgibio@stanford.edu(a)  Guan, Shenheng (b) Sun, Yu (@) Deng, Zhiping (a) Tang, Wengiang (a)  Shang, Jian-
Xiu (c) Sun,Ying (c) Burlingame, Alma L. (b) Wang, zhi-Yong (a)

"Brassinosteroid (BR) regulates gene expression and development through a receptor kinase-mediated signaling pathway in plants. Although many
components of BR signaling pathway have been identified and studied, a major gap still exists in the BR signaling pathway. In particular, how
upstream signaling regulates the GSK3-like kinase (BIN2) remains unclear. Here we close the last gap of the BR signaling pathway by demonstrating
the molecular function of BSU1 upstream of BIN2 and downstream of BSK1. We show that BSU1 inactivates BIN2 by dephosphorylating a phospho-
tyrosine residue that is required for its kinase activity. Both in vitro BSU1 treatment and in vivo BR treatment cause tyrosine dephosphorylation of
wild type BIN2 but not of mutant bin2-1, which causes BR-insensitive phenotypes. Quadruple loss-of-function mutant of BSU1 family displays an
extreme dwarf phenotype similar to BR-deficient mutants, indicating that BSU1-mediated BIN2 dephosphorylation is essential for BR-dependent plant
growth. In addition, we show that BSK1 directly interacts with BSU1 in a BRI1-phosphorylation-dependent manner. This study reveals a mechanism
of GSK3 regulation in plants and demonstrates a fully connected BR signaling pathway from the BRI1 receptor kinase to BIN2 and its substrates BZR
transcription factors."

(a) Department of Plant Biology, Carnegie Institution for Science, Stanford, CA 94305 (b) Department of Pharmaceutical Chemistry, University of
California, San Francisco, CA 94143 (c) Institute of Molecular Cell Biology, Hebei Normal University, Shijiazhuang, Hebei, 050016, China

M1303 The primary signaling outputs of brassinosteroids are regulated by abscisic acid signaling

Zhang, Shanshan (a)  Cai, Zhenying (@) Cheng, Yinwei (a) Wang, Xuelu-presenter xueluw@gmail.com(a)

"Unlike animals, plants are sessile and need to constantly regulate their developmental and physiological processes to respond to various internal and
external stimuli. Many phytohormones play essential roles in coordinately regulating these processes. Brassinosteroids (BRs) mainly play roles in
promoting plant growth and development, while abscisic acid (ABA) is a hormone induced by many stress signals. Although it is known that BRs and
ABA co-regulate hundreds of genes expression, whether their interaction is through modification or interaction of their primary signaling cascades or
through independent signaling pathways remains a big mystery. In this study, we used biochemical and molecular markers of BR signaling and found
that exogenous ABA rapidly inhibits BR signaling outputs as indicated by the phosphorylation status of BES1 and BR-responsive gene expression.
Experiments using a bril null-allele, bril-116, and analysis of subcellular localization of BKI1-YFP further reveal that the BR receptor complex is not
required for this effect of ABA on BR signaling outputs. However, when the BR downstream component BIN2 is inhibited by LiCl, ABA fails to inhibit
BR signaling outputs. Furthermore, using a set of ABA insensitive mutants, we found that the effect of ABA on the BR primary signaling pathway is
dependent on the ABA early signaling components, ABI1 and ABI2. We propose that the signaling cascades of ABA and BRs primarily crosstalk after
BR perception, but before the downstream transcriptional factor BES1, which also explains why a large proportion of BR-responsive genes are also
regulated by ABA. Our studies provide significant insight into the molecular mechanisms by which BRs interact with ABA."

(a) State Key Laboratory of Genetic Engineering, and Institute of Plant Biology, School of Life Sciences, Fudan University

M1304 Receptor kinases involved in brassinosteroid signal transduction phosphorylate protein translation initiation factors

Wang, Xiaofeng (a) Kota, Uma (c)  Blackburn, Kevin (c)  Browning, Karen (b)  Goshe, Michael B (c)  Clouse, Steven D-presenter
steve_clouse@ncsu.edu(a)

http://www4.ncsu.edu/~sclouse/

"Brassinosteroids (BRs) are essential plant hormones that regulate multiple aspects of plant growth and development and require two receptor
kinases, BRASSINOSTEROID INSENSITIVE 1 (BRI1) and BRI1-ASSOCIATED RECEPTOR KINASE 1 (BAK1), for hormone perception and signal
transduction. We previously isolated a putative cytoplasmic substrate of BRI1 with homology to the mammalian TGF-beta receptor interacting protein
(TRIP-1). TRIP-1 (also known as eIF3i) is a dual function protein that regulates TGF-beta signaling in mammals and also plays a critical role in the
elF3 protein translation initiation complex in animals, yeast and plants. Arabidopsis BRI1 interacts with TRIP-1 /jn planta and phosphorylates TRIP-1
on multiple Ser/Thr residues /n vitro. Initiation is the rate-limiting step in eukaryotic protein translation and is often regulated by phosphorylation of
specific initiation factor subunits in response to various signals. A proteomic screen for novel BRI1 and BAK1 interactors identified four additional eIF
subunits as putative kinase domain substrates for BRI1 and/or BAK1. Moreover, in vitro kinase assays confirmed that these eIF subunits were
phosphorylated by both BRI1 and BAK1. We postulate that BR-dependent phosphorylation of TRIP-1 and other eIF subunits by BRI1 and/or BAK1
may affect initiation factor activity and thus impact protein translation, providing a novel mechanism for BR regulation of plant growth. We are
studying the intersection of BR signal transduction and protein translation initiation by using a variety of mass spectrometry approaches to identify /n
vivo phosphorylation sites of eIF subunits, followed by analysis of their functional significance with respect to BR signaling and the assembly and
activity of the translation initiation complex."

(a) Dept. of Horticultural Science, North Carolina State University (b) Dept. of Chemistry and Biochemistry, University of Texas (c) Dept. of Molecular
and Structural Biochemistry, North Carolina State University

Start End Event Location
4:40 PM 6:20 PM Minisymposium 14: Cytoskeletal Dynamics - Chair: Valerian Dolja & Magdalena Kaua'l 311
Bezanilla
4:40 - M1401: William R. Eisinger - Reduction in guard cell microtubule stability
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correlates with stomatal closure in Arabidopsis

5:05 - M1402: Chris Staiger - Stochastic dynamics of actin filaments in the cortical
array of Arabidopsis epidermal cells

5:30 - M1403: Luis Vidali - Class II formins and myosin XIs are required for tip growth
5:55 - M1404: Valerian V. Dolja - Myosin functions in organelle trafficking, F-actin
organization, and plant development

M1401 Reduction in guard cell microtubule stability correlates with stomatal closure in Arabidopsis

Eisinger, William R.-presenter weisinger@scu.edu(a)  Briggs, Winslow (b)

"Microtubules (MTs) establish the pattern of the transversely ordered cellulose microfibrils that are responsible for the functional shape of guard cells.
However, the role of cortical MTs in mature, functional guard cells is less clear. At night when stomates are normally closed, most guard cells show
few organized MTs. By contrast, imaging of GFP-labeled tubulin with confocal microscopy revealed that during the day, guard cells with open
stomates have large numbers of radially oriented cortical MTs. However, using GFP labeled-tubulin expressed in Arabidopsis we found that
microtubule (MT) numbers decrease about 50% as guard cells close their stomates. Similar decreases in MT numbers were seen whether closure
occurs as the result of darkness or treatment with ABA (10 p;M), hydrogen peroxide (1.0 mM), or sodium hydrogen carbonate (1.2 mM). During
stomatal closure we observed no changes in microtubule (MT) numbers in adjacent epidermal cells with any of the above treatments. Therefore,
since MT numbers in guard cells, but not other epidermal cells, show a decline in response to these varied stimuli, we hypothesize a causal link
between decreasing numbers of guard cell MTs and stomate closure. In addition we used GFP labeled-EB1 protein (a marker for MT growth) to
investigated rates of MT assembly in guard cells and adjacent epidermal cells. The length and number of GFP:EB1 comets seen at the growing ends
of MTs remain unchanged during stomate closure. Since EB1 showed no changes apparent MT assembly rates during stomate closure, we conclude
that MT numbers in guard cells decrease because of reduced MT stability rather than a reduced rate of MT assembly. "

(a) Dept Biology, Santa Clara University (b) Dept Plant Biology, Carnegie Institution

M1402 Stochastic dynamics of actin filaments in the cortical array of Arabidopsis epidermal cells

Staiger, Chris-presenter staiger@purdue.edu(a)  Sheahan, Michael (b)  Khurana, Parul (a) Wang, Xia (@) McCurdy, David (b)  Blanchoin,
Laurent (c)

"Eukaryotic cells harness the power of actin dynamics to create cytoskeletal arrays that stimulate protrusions and drive intracellular organelle
movements. In plants, the actin cytoskeleton is generally understood to participate in cell elongation and responses to biotic and abiotic stimuli;
however, a detailed description and molecular mechanism(s) underpinning filament nucleation, growth and turnover are lacking. We have used
variable-angle epifluorescence microscopy (VAEM) to examine the organization and dynamics of the cortical cytoskeleton in growing and non-growing
epidermal cells from Arabidopsis hypocotyls. Collectively, actin filaments in the cortical array are randomly oriented and surprisingly dynamic. Single
actin filaments grow at rates of 1.7 micron/s, but are mostly short lived. Instead of depolymerization at their ends, actin filaments are disassembled
by prominent severing activity. Incessant remodeling of the cortical actin array also features filament buckling and straightening events. We consider
several mechanisms for the control of actin dynamics, including rapid polymerization from a large pool of profilin-actin, specific severing and capping
activities, and myosin-driven filament-filament interactions. Aspects of these models have been tested with pharmacological agents, and future work
will use reverse-genetics to further dissect the molecular mechanisms underlying actin dynamics. Our observations, the first to describe single actin
filament behavior in plant cells, indicate a mechanism inconsistent with treadmilling, instead resembling the stochastic dynamics of a recently
described biomimetic system for actin assembly in vitro."

(a) Dept of Biological Sciences, Purdue University (b) Plant Science Group, Newcastle University (c) iRTSV, CEA/CNRS/UJF, Grenoble

M1403 Class II formins and myosin XIs are required for tip growth

Vidali, Luis-presenter Ividali@bio.umass.edu(a)  vanGisbergen, Peter (a,b)  Guerin, Christophe (c)  Franco, Paula (a) Li, Ming (a) Burkart,
Graham (a)  Augustine, Robert C. (@)  Blanchoin, Laurent (c)  Bezanilla, Magdalena (a)

"A striking form of cell growth occurs in the highly polarized protonemal cells of mosses and ferns, pollen tubes, and root hairs; where all the growth
activity is concentrated to one end of the cell. The actin cytoskeleton has been known to be a central player in tip growth, but the underlying
molecular mechanisms of this dependence remain unknown. In an effort to understanding these mechanisms we are investigating the role of actin
binding proteins in tip growth. Using RNAi and transient complementation, we analyzed the role of formins and myosin XIs in tip growth. Formins are
essential for the creation of actin-based structures responsible for a diverse array of processes in eukaryotes. Myosin XIs are plant-specific and most
similar to myosin Vs from animals and fungi. In plants, myosin XIs are responsible for cytoplasmic streaming, but their role in polarized growth is not
well understood. Vascular plants contain large formin and myosin XI gene families; this large number of isoforms has made it difficult to establish
their physiological role. In contrast, moss has only 9 formins that group into three classes, and only two myosin XI genes. We analyzed the function
of all formins in the moss Physcomitrella patens , and show that plants lacking class II formins or myosin XIs, are severely stunted and composed of
spherical cells, with disrupted actin organization, and lacking tip growth. Silencing of all other formins results in normal cell morphology. We have
also determined that the two class II formin genes as well as the two myosin XI genes are functionally redundant. We show that a class II formin
and a myosin XI localize at the apex of growing cells and demonstrate that for the class II formins, the N-terminal PTEN-like domain mediates this
localization. The PTEN-like domain is followed by the formin signature domains, FH1 and FH2, which are known to promote actin filament formation.
Using transient complementation studies we show that only the class II FH1-FH2 domain rescues tip growth. To dissect the functional differences
between these FH1-FH2 domains, we used /n vitro polymerization assays to characterize them. We found that class II formins mediate exceptionally
rapid rates of actin filament elongation, compared to class I or any other known formin. To further dissect myosin XI mechanism of action during
polarized growth, we are also analyzing the specific effect of myosin XI loss-of-function in intracellular motility."

(a) University of Massachusetts (b) Wageningen Universiteit en Researchcentrum (c) French Atomic Energy Commission

M1404 "Myosin functions in organelle trafficking, F-actin organization, and plant development"

Dolja, Valerian V.-presenter doljav@science.oregonstate.edu(a)  Prokhnevsky, Alex I (a)  Peremyslov, Valera V (a)

"To understand the biological significance and mechanisms of the myosin-dependent cell dynamics, a series of the single, double, and triple gene
knockouts of the class XI myosins of Arabidopsis was generated and analyzed. It was found that the rapid trafficking of Golgi stacks and peroxisomes
is empowered by the myosins XI-K, XI-1, and XI-2, whereas mitochondria are transported primarily by myosins XI-K and XI-1. In addition to ~5-fold
reduction of the organelle velocities, simultaneous inactivation of the myosins XI-K and XI-2 resulted in a dramatic rearrangement of the F-actin
bundles in the leaf epidermal cells indicating that the myosins shape the tracks they run on. The double and triple gene knockouts xi-k/1 and xi-k/1/2
exhibited progressive reduction of the plant growth and fecundity that correlated with the cumulative reduction in organelle trafficking. Finally,
myosins XI-K, XI-2, and XI-B were implicated in polarized elongation of the root hairs. Taken together, these data suggested that the myosin-driven
trafficking of organelles and, perhaps, vesicles is required for the general growth and polarized elongation of the cells, as well as for the plant



development and reproduction.”
(a) Oregon State University

Start End Event Location

4:40 PM 6:20 PM Minisymposium 15: Plant Pathogen Interactions - Chair: Elizabeth Fontes | Moloka'l 315
4:40 - M1501: Elizabeth P.B. Fontes - NIK-mediated antiviral signaling, a novel
layer of innate plant defenses suppressed by the geminivirus nuclear shuttle
protein

5:05 - M1502: Birgit Schulze - The BAKI-FLS2 receptor complex: Dynamics of
heteromerization and phosphorylation in response to flagellin perception

5:30 - M1503: Ping He - Bacterial Effectors Target A Common Signaling Partner
To Impede Host Immunity and Development

5:55 - M1504: Anneke Prins - The role of protease inhibitors in the
hypersensitive response

M1501 "NIK-mediated antiviral signaling, a novel layer of innate plant defenses suppressed by the geminivirus nuclear shuttle
protein"

Fontes, Elizabeth P.B.-presenter bbfontes@ufv.br(a)  Carvalho, Claudine M. (a)  Fietto, Luciano G. (@)  Joao Paulo, Machado B. (a)  Santos,
Anesia A. (a)

"The NSP-interacting kinase (NIK) receptor-mediated antiviral signaling has been identified recently as a virulence target of the geminivirus nuclear
shuttle protein (NSP). However, the NIK-NSP interaction does not fit into the elicitor-receptor model of resistance and hence the molecular
mechanism that links this antiviral response to receptor activation remains obscure. Here we identified a ribosomal protein, rpL10, as a specific
partner and substrate of NIK that functions as the immediate downstream effector of NIK-mediated signaling. Phosphorylation of cytosolic rpL10 by
NIK redirects the protein to the nucleus where it may act to modulate viral infection. While ectopic expression of normal NIK or a hyperactive NIK
mutant increases the accumulation of phosphorylated rpL10 within the nuclei, an inactive NIK mutant fails to redirect the protein to the nuclei of co-
transfected cells. Likewise a mutant rpL10 defective for NIK phosphorylation is not redirected to the nucleus. Furthermore, loss of rpL10 function
enhances susceptibility to geminivirus infection, resembling the phenotype of nik null alleles. We also provide evidence that geminivirus infection
directly interferes with NIK-mediated nuclear relocalization of rpL10 as a counterdefensive measure. However, the NIK-mediated defense signaling
neither activates RNA silencing nor promotes a hypersensitive response but inhibits plant growth and development. Therefore, the NIK antiviral
signaling may represent a novel layer of the innate plant defenses that has the potential to affect basic compatibility functions. Although geminivirus
NSP overcomes this layer of defense in Arabidopsis, the NIK1-mediated signaling response may be involved in restricting the host range of other
viruses."

(a) Universidade Federal de Vicosa

M1502 The BAK1-FLS2 receptor complex: Dynamics of heteromerization and phosphorylation in response to flagellin perception
Schulze, Birgit-presenter birgit.schulze@unibas.ch(a)  Mentzel, Tobias (a)  Bittel, Pascal (a)  Boller, Thomas (a)  Felix, Georg

(b)  Chinchilla, Delphine (a)

"PAMP-triggered innate immunity, the first line of plant defense, is activated by recognition of pathogen associated molecular patterns (PAMPSs).
These are perceived by highly specific receptors at the plasma membrane, such as the flagellin receptor FLS2 (Flagellin sensing 2) [1]. Previously, we
demonstrated that BAK1 interacts with FLS2 after binding of the ligand flg22 and is required for activation of physiological responses [2]. In the
present work, we refine our kinetic analysis of receptor heteromerization and show that FLS2 can interact with BAK1 within less than 1 s after
stimulation. While FLS2 is responsible for ligand binding, the kinase domains of both FLS2 and BAK1 are believed to be activated by phosphorylation
leading to cellular signal transduction. Using in vivo labeling with [33P]phosphate, we characterized de novo phosphorylation events on FLS2 and
BAK1 and followed the stability of the phosphorylated proteins over time. In Arabidopsis cell cultures both, FLS2 and BAK1, are phosphorylated within
15 s of treatment with flg22. Thus, de novo phosphorylation within this receptor complex clearly precedes activation of other signaling steps involved
in the induction of innate immune responses. Funding by the SNF (31003A-120655 and 31003A-105852) and a post-doctoral grant from the
Deutsche Akademie der Naturforscher Leopoldina (BMBF-LPD 9901/8-152) to BS are gratefully acknowledged. [1] Boller T., Felix G. 2009. Annu. Rev.
Plant Biol. 60:379-406 [2] Chinchilla D., Zipfel C., Robatzek S., Kemmerling B., Nurnberger T., Jones J. D., Felix G., Boller T. 2007. Nature. 448:497-
500. "

(a) Botanical Institute, University of Basel, Switzerland (b) Institute of Plant Biochemistry, ZMBP, University of Tuebingen, Germany

M1503 Bacterial Effectors Target A Common Signaling Partner To Impede Host Immunity and Development

He, Ping-presenter pinghe@tamu.edu(a,c)  Shan, Libo (b,c)  Sheen, Jen (c)

"Successful pathogens have involved diverse elegant virulence strategies to infect hosts. Many pathogenic bacteria deploy the type III secretion
system to deliver virulence effectors into host cells to promote pathogenicity. The molecular actions of these effectors remain largely elusive. We
performed a molecular cellular screen and identified two sequence-distinct effector proteins, AvrPto and AvrPtoB from a ubiquitous plant pathogen
Pseudomonas syringae, as potent suppressors of host immune responses triggered by multiple microbe-associated molecular patterns (MAMPs).
AvrPto and AvrPtoB target a receptor-like kinase BAK1, a shared signaling partner of diverse MAMP receptors and the plant hormone brassinosteroid
receptor BRI1 in Arabidopsis. This targeting interferes with the ligand-dependent association of MAMP receptors with BAK1 during infection, and
impedes plant immunity to nonpathogenic bacteria, and brassinosteroid-mediated plant development. The identification of BAK1 as a host target of
AvrPto and AvrPtoB virulence uncovers a novel action of bacterial effectors in blocking signaling initiation from multiple receptor complexes. From an
evolutionary point of view, it is parsimonious for pathogen effectors to target a common component involved in multiple plant signaling pathways. "
(a) Department of Biochemistry & Biophysics, and Institute for Plant Genomics and Biotechnology, Texas A&M University (b) Department of
Biochemistry & Biophysics, and Institute for Plant Genomics and Biotechnology, Texas A&M University (c) Department of Molecular Biology,
Massachusetts General Hospital, and Department of Genetics, Harvard Medical School, Boston, Massachusetts

M1504 The role of protease inhibitors in the hypersensitive response

Prins, Anneke-presenter A.Prins@exeter.ac.uk(a) Stevens, Conrad (a) Plume, Andrew (a)  Grant, Murray (a)

"Pathogens that escape the plant's initial response to pathogen associated molecular patterns deploy effectors that contribute to pathogen virulence.
Effector-triggered immunity is classically encoded by R proteins whose activation results in the hypersensitive response (HR). RPM1 is a typical NBS-
LRR R protein that recognises the bacterial effectors AvrRpm1 and AvrB. Here we describe characterisation of RIN12, a protease inhibitor that
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interact with RPM1 in yeast 2-hybrid and whose mis-expression modifies the HR. RIN12 overexpression causes delayed HR and enhanced bacterial
growth; reduction in RIN12 leads to faster HR upon elicitation with AvrRpm1-expressing bacteria. The RIN12 protein shows structural homology to
serine protease inhibitors, although the combining loop unusually contains a proline. n7 vitro expressed RIN12 inhibits subtilisin-type serine proteases
Mutation of the combining loop abolishes both subtilisin activity and RPM1 interaction in yeast. These data are consistent with a 'guard hypothesis'
model in which bacterial effector activity relieves RIN12 association with RPM1 enabling activation of the RPM1 signalling network. Paradoxically,
RIN12 also exhibits bacterial defensin activity, which appears specific to bacteria that employ a type III secretion system. This RIN12 defensin
function is independent from the protease inhibitory activity. RIN12 transcripts are induced by PAMPs. These data suggest RIN12 may have evolved
as part of a secondary host pathogen-triggered immune response to overcome effector-triggered susceptibility. The effector-triggered immunity role
of RIN12 possibly evolved as a secondary function in R protein signalling. "

(a) University of Exeter

Start End Event Location

4:40 PM 6:20 PM Minisymposium 16: Tropisms - Chair: Gabriele Monshausen Maui 316A
4:40 - M1601: Miyo T. Morita - SHOOT GRAVITROPISM 9, a novel RING finger protein,
Is involved in statolith dynamics by modulating interaction between F-actin and
amyloplasts.

5:05 - M1602: Takeshi Yoshihara - LAZY! belongs to a novel class of genes involved in
gravitropic signal transduction in monocot and dicot plants

5:30 - M1603: Gabriele B. Monshausen - Basipetal migration of Ca2+ and pH waves
during the graviresponse of Arabidopsis roots

5:55 - M1604: Yutaka Miyazawa - Identification of genes responsible for root
hydrotropism in Arabidopsis roots

M1601 "SHOOT GRAVITROPISM 9, a novel RING finger protein, is involved in statolith dynamics by modulating interaction between
F-actin and amyloplasts.”

Morita, Miyo T-presenter mimorita@bs.naist.jp(a)  Nakamura, Moritaka (a)  Tasaka, Masao (a)

"Gravitropism is the directed growth forward or opposite direction of gravity. In higher plants, relative directional change of gravity is suscepted in
the specialized cells (statocytes), and then the following processes are initiated. We have studied the molecular genetic mechanism of gravitropism of
Arabidopsis inflorescence stems and demonstrated that endodermal cells are most likely to be the statocytes in Arabidopsis shoots. We have also
reported that amyloplast sedimentation to the direction of gravity in the endodermal cells is important for gravity perception. The sgr9 (shoot
gravitropism 9) mutant exhibits greatly reduced shoot gravitropism. In endodermal cells of sgr9, amyloplasts dynamically move around but did not
sediment to the direction of gravity. The SGR9 encodes a novel RING finger protein, which is expressed mainly in the shoot endodermis. The
homology of RING finger domain between SGR9 and known ubiquitin E3 ligase suggests that SGR9 is also putative E3 ligase. Consistent to the
expectation, mSGR9, which contains a point mutation at the putative essential site for E3 ligase activity in the RING finger domain, exerted a
dominant negative effect on wild-type plant to mimic the sgr9 mutant. In addition, mSGR9-GFP was localized to amyloplasts. It has been suggested
that actin filaments (F-actin) is involved in amyloplast dynamics. To analyze the relationship between SGR9 and F-actin, we observed F-actin
surrounding amyloplasts both in wild-type and in sgr9. Amyloplast surrounded by F-actin was more frequently observed in sgr9 than in wild-type. In
addition, inhibition of actin polymerization restored gravitropism and amyloplast sedimentation in sgr9. Taken together, SGR9 might modulate
interaction between amyloplasts and F-actin on amylopalsts."

(a) Nara Institute of Science and Technology

M1602 LAZY1 belongs to a novel class of genes involved in gravitropic signal transduction in monocot and dicot plants

Yoshihara, Takeshi-presenter yoshihara@wisc.edu(a,b)  Spalding, Edgar P. (a)  Iino, Moritoshi (b)

"Adult /azy mutants of rice (Oryza sativa) display a prostate growth habit. Coleoptiles of seedlings display defective circumnutation and gravitropism
due to defective lateral auxin transport. Thus, LAZY1 appears to function at a step upstream of lateral auxin redistribution in gravity-directed
processes that rely on differential growth. The LAZY1 gene encodes a shoot-specific, possibly nuclear-localized protein lacking recognizable functional
domains. The closest relative in Arabidopsis thaliana is a LAZYI-like gene (21% sequence identity) of unknown function. A question addressed by this
work is whether the auxin distribution and growth control functions of LAZY genes are unique to monocots or if these roles evolved before monocot-
dicot divergence. Arabidopsis plants expressing a ProAtLAZY1-like:GUS construct showed strong expression in adult shoots, especially in vascular
tissues in rosette leaf blades and petioles, and where lateral inflorescence branches originate. In seedlings, the vasculature of cotyledons and upper
hypocotyl showed strong expression. To identify the function of the A{LAZY1-/ike gene in Arabidopsis, RNA interference (RNAi) was used to suppress
its expression. So far these RNAI lines revealed the following: Firstly, the inflorescence-stem gravitropism is weaker compared with the wild type
(WT). Secondly, the angle between the main inflorescence shoot and the lateral shoots is much greater than that of WT. Gravitropism and nutation,
which are affected in rice lazy mutants, are being examined in the Arabidopsis RNAi seedlings using custom image-processing tools. Such studies
may demonstrate that the A{LAZY1-/ike gene is an ortholog of OsLAZY1, performing a similar role in monocot and dicot gravity signal transduction."
(a) University of Wisconsin (b) Osaka City University

M1603 Basipetal migration of Ca2* and pH waves during the graviresponse of Arabidopsis roots

Monshausen, Gabriele B-presenter monshausen@wisc.edu(a)  Miller, Nathan D (a)  Murphy, Angus S (b)  Spalding, Edgar P (a)  Gilroy,
Simon (a)

"During gravistimulation of roots, a signal perceived in root cap statocytes is likely translated into the generation of an auxin gradient across the root
cap. This gradient is then thought to be propagated along the root axis through the concerted action of an array of auxin transporters. Using a
combination of confocal vertical-stage and inverted-stage microscopy we show that gravistimulation also triggers the migration of an asymmetric
wave of Ca** and pH along the Arabidopsis root axis. Furthermore, we provide evidence suggesting that the generation of these Ca®* and pH waves
is dependent on auxin fluxes: (i) auxin transport mutants show altered surface pH dynamics compared to wild type; (ii) adding auxin to the medium
bathing a root results in an instantaneous increase in both cytosolic Ca?* levels and in surface pH; (iii) localized application of auxin to the cap of
vertically growing roots triggers a basipetally migrating wave of elevated Ca®* and surface pH. Previous work has suggested a model where
gravistimulation causes the differential accumulation of auxin on the lower flank of the root cap. These high auxin levels are then transported from
the root tip to the root elongation zone to effect growth control. Our analyses suggest that such movement of auxin proceeds at a rate of ca 200-300
u;m min and triggers an increase in Ca** in cells on the lower flank of the root. This elevation in cytosolic Ca®* in turn gives rise to rapid
extracellular alkalinization which likely modulates growth and thus promotes root gravitropic curvature. Our observations indicate that the spatial and



temporal dynamics of Ca®*-dependent auxin signaling play a central role in coordinating growth during such tropic responses. This work is supported
by NSF (MCB- 0641288)."
(a) University of Wisconsin-Madison (b) Purdue University

M1604 Identification of genes responsible for root hydrotropism in Arabidopsis roots

Miyazawa, Yutaka-presenter miyazawa@ige.tohoku.ac.jp(a)  Nobuharu, Fujii (a)  Hideyuki, Takahashi (a)

"Roots display tropisms that control the direction of growth, hereby avoiding drought. It has also been hypothesized that roots display hydrotropism
in response to moisture gradients, which could permit water acquisition more effectively than any other tropism. However, there have been
surprisingly few studies. Recently, we established experimental systems using Arabidopsis, which has enabled us to use molecular genetics as a tool.
Genetic screens based on the inability to develop hydrotropic root curvature allowed us to isolate a series of ahydrotropic mutants termed 'mizu-
kussei (miz) (the words 'miZ and 'kussel/ mean 'water' and 'tropism’, respectively, in Japanese). Among six mutants, we recently succeeded in
identifying the mutated genes for mizZ and miz2, which are the only ahydrotropic mutants for which the responsible genes have been determined.
Physiological and morphological analyses of these mutants showed that neither mizZ nor miz2 plants have defects in gravitropic responses, root
elongation growth and root cap organization, while they completely lack the hydrotropic response. MIZ1 encodes a protein of unknown function with
a conserved domain at its C-terminus, which we termed MIZ domain. The MIZ domain is found only in the genomes of land plants, and it has no
clear similarity to any characterized peptide sequence. The other gene, M.Z2, encodes a guanine-nucleotide exchange factor for ADP-ribosylation
factor-type G proteins, which has been identified as GNOM. Further physiological analyses confirmed the indispensable role of GNOM-mediated
vesicular trafficking in root hydrotropism. In this presentation, we summarize recent progress on the molecular mechanisms of root hydrotropism
with special emphasis on MIZ1 and MIZ2."

(a) Tohoku University

Start End Event Location

4:40 PM 6:20 PM Minisymposium 17: Mineral Nutrition - Chair: Li Li Maui 316C
4:40 - M1701: Li Li - A broccoli COQ5 methyltransferase involved in ubiguinone
biosynthesis mediates selenium volatilization

5:05 - M1702: Jason D. Gillman - Identification of the molecular basis of the
seed low phytic acid phenotype in soybean line CX1834

5:30 - M1703: Yi-Fang Tsay - Mutation of the Arabidopsis NRT1.5 nitrate
transporter causes defective root-to-shoot nitrate transport.

5:55 - M1704: Narayanan N. Narayanan - Functional Characterization of a Novel
Iron Transporter, FEA1, from Chlamydomonas reinhardtii and its Application for
Iron-Specific Metal Uptake in Plants

M1701 A broccoli COQ5 methyltransferase involved in ubiquinone biosynthesis mediates selenium volatilization

zhou, Xin (b)  Yang, Yong (@) Thannhauser, Theodore W (a)  Kochian, Leon V (a)  Li, Li-presenter lI37@cornell.edu(a,b)

"Selenium is an essential micronutrient for animals and humans, but becomes toxic at high levels. To identify novel genes whose products are
involved in plant selenium volatilization, a broccoli cDNA encoding COQ5 methyltransferase (BoCOQ5-2) in ubiquinone biosynthetic pathway was
isolated via genomics approach. Its function was authenticated by complementing a yeast cog5 mutant and by detecting increased cellular
ubiquinone levels in BoCOQ5-2 transformed bacteria. Proteomic analysis of differentially expressed proteins between bacteria expressing BoCOQ5-2
and those containing the empty vector further supported its functional role in ubiquinone biosynthesis. BoCOQ5-2 was found to promote selenium
volatilization in both bacteria and transgenic Arabidopsis plants. Bacteria expressing BoCOQ5-2 produced an over 160-fold increase in volatile
selenium compounds when they were exposed to selenate. Consequently, the BoCOQ5-2 transformed bacteria had dramatically enhanced tolerance
to selenate and contained reduced levels of total selenium in the cells. Transgenic Arabidopsis expressing BoCOQ5-2 volatilized three times more Se
than the vector only control plants when treated with selenite and exhibited significant tolerance to selenium. BoCOQ5-2 represents the first plant
enzyme that is not known to be directly involved in sulfur/selenium metabolism, yet mediates selenium volatilization. This discovery opens up new
prospective regarding our understanding of the complete metabolism of selenium and could lead to ways to modify selenium accumulator plants with
increased efficiency in phytoremediation of selenium contaminated environments."

(a) Robert W. Holley Center for Ag & Health, USDA-ARS (b) Cornell University

M1702 Identification of the molecular basis of the seed low phytic acid phenotype in soybean line CX1834

Gillman, Jason D-presenter gillmanj@missouri.edu(a)  Pantalone, Vince R (b)  Bilyeu, Kristin (a)

"Plant seeds accumulate phosphorus in the form of myc-inositol-1,2,3,4,5,6 hexakisphosphate, commonly referred to as phytic acid. Phytic acid is
complexed with cationic mineral species in the form of phytate, which is not well digested or absorbed by monogastric species such as humans,
poultry and swine. As a result, soybean has an effective deficiency of phosphorus and other minerals, despite high levels of these components in the
seed. Excreted phytate can also contribute to phosphorus contamination of groundwater and eutrophication of freshwater lakes and streams. In
maize, a recessive mutation in a conserved region within the fow phytic acid 1 (Jpal) gene is responsible for the low phytic acid phenotype. We have
identified recessive mutations in two soybean homologues of the maize /pa1 gene in CX1834, a soybean line with a low phytic acid phenotype
derived from EMS mutagenesis of a breeding line with normal phytate levels. In three populations analyzed, we identified complete association
between homozygosity for mutant alleles of the two /paZ homologues and the low phytic acid phenotype. Molecular marker assays were designed
that can be used to directly select for the mutant alleles that control the phenotype. The identification of the molecular basis for the low phytic acid
phenotype will dramatically ease the introgression of the low phytic acid trait into elite soybean cultivars. The ultimate goal of such introgression is
soybean-derived food and feed which require less nutrient supplementation, are more nutritious, and are more environmentally friendly."

(a) Agricultural Research Service, USDA (b) Dept. of Plant Sciences, University of Tennessee

M1703 Mutation of the Arabidopsis NRT1.5 nitrate transporter causes defective root-to-shoot nitrate transport.

Lin, Shanhua (a)  Tsay, Yi-Fang-presenter yftsay@gate.sinica.edu.tw(a)

"NRTL1.5 is one of the 53 Arabidopsis NitRate Transporter NR71 (Peptide Transporter PTR) genes, of which two members, NRT71.1 (CHL1)and
NRT1.2, have been shown to be involved in nitrate uptake. Compared to the wild type, the root-to-shoot '*N- nitrate translocation of nrt1.5 mutants
were reduced. To confirm the function of NRT1.5, the nitrate contents in the xylem sap were measured. Consistent with the defect of the root-to-
shoot nitrate translocation, in nrt1.5 mutants, the nitrate contents of the xylem sap were lower than that of wild type. in situ hybridization showed
that MRT1.5is expressed in root pericycle cells close to the xylem. In addition, localization of NRT71.5 expression was analyzed by transgenic plants
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carrying GUS gene under the control of the NRT1.5 promoter. Consistent with the in situ hybridization result, GUS activity was detected in the
parenchyma cells (more likely the pericycle cells) close to the xylem vessels. Subcellular localization showed that NRT1.5 is located in the plasma
membrane. Functional analysis of cRNA-injected Xenopus oocytes showed that NRT1.5 is a low-affinity, pH-dependent bidirectional nitrate
transporter. Taken together, these data suggested that NRT1.5 is located in the plasma membrane of root pericycle cells close to the xylem and
responsible for nitrate efflux out of pericycle cell for root xylem loading of nitrate. The root-to-shoot nitrate transport is not completely eliminated in
nrtl.5 mutants suggesting that there are multiple nitrate xylem loading mechanisms and nitrate efflux mediated by a proton coupled nitrate
transporter is one of them. "

(a) Institute of Molecular Biology, Academia Sinica

M1704 "Functional Characterization of a Novel Iron Transporter, FEA1, from Chlamydomonas reinhardtii and its Application for
Iron-Specific Metal Uptake in Plants"

Narayanan, Narayanan N-presenter nnarayanan@danforthcenter.org(a) Chiu, WaiTing (a) IThemere, Uzoma (a) Moon, Hangsik (b)
Siritunga, Dimuth (c) Singh, Sareena (e)  Oda, Saharu (e) Falcao, Vanessa (e)  Rajamani , Sathish (d) Sayre, Richard T (a)

"The FEA1 protein is a unique algal soluble protein secreted into the periplasmic space of Chlamydomonas reinhardtii under iron deficient conditions
or in the presence of toxic concentrations of cadmium. We demonstrate that the FEA1 protein compliments both yeast iron permease (/1) and
uptake mutants (fet3fet4), suggesting that the FEA1 protein functions as an iron transporter. Based on protein structural predictions, we hypothesize
that the FEA1 protein undergoes a transition from a soluble to a membrane protein following formation of a hairpin structure with two potential
transmembrane spanning domains (TMS) that then insert into the membrane. The formation of the hairpin structure is dependent on the formation
of either a disulfide or metal thiolate bond between two cysteines located at the periplasmic surface of the two predicted TMS. We provide evidence
that this structural transition is necessary for iron transport activity. We show that the polar residues located in the TMS are critical for FEA1 function
presumably for formation of an ion channel. A predicted cytoplasmically-localized nucleotide binding motif (P-loop) is also required for function. In
plants, FEA1 compliments the irtl iron-uptake mutant of Arabidopsis indicating that the FEA1 protein functions in a variety of organisms. Transgenic
FEA1 wild-type plants have three- to four-fold higher root iron levels compared with wild-type plants when grown at high pH (8.5) indicating an
enhanced ability to transport iron in calcareous soils. Furthermore, we demonstrate that the FEA1 transporter is Fe+2-specific. These features
indicate that algae have efficient mechanisms for transporting iron under a variety of stress conditions that can impair iron-dependent metabolism
and growth."

(a) Donald Danforth Plant Science Center, 975 North Warson Road, St. Louis, MO 63132, USA (b) Syngenta Biotechnology, Inc., 3054 E. Cornwallis
Road, Research Triangle Park, NC 27709, USA (c) Department of Biology, University of Puerto Rico, Mayaguez, Puerto Rico, 00680, USA (d)
Department of Biology, Dartmouth College, Hanover, New Hampshire, 03755, USA (e) Department of Plant Cellular and Molecular Biology, The Ohio
State University, Columbus, OH 43210, USA

Start End Event Location

4:40 PM 6:20 PM Minisymposium 18: Photosynthesis - Chair: Thomas Brutnell 313A
4:40 - M1801: Sungsoon Park - REP27, a thylakoid membrane protein functioning in
the D1/32 kD reactfon center protein turnover and PSII repair from photodamage

5:05 - M1802: Shizue Matsubara - Acclimation and adaptation of leaf carotenoid
composition and biosynthesis in tropical plant species

5:30 - M1803: Tammy L. Sage - The functional anatomy of rice leaves. implications for
refixation of photorespiratory COZ2 and efforts to engineer C4 photosynthesis into rice.
5:55 - M1804: Thomas P. Brutnell - A systems approach to understanding C4
photosynthetic differentiation in maize

M1801 "REP27, a thylakoid membrane protein functioning in the D1/32 kD reaction center protein turnover and PSII repair from
photodamage”

Park, Sungsoon-presenter sungsoon@nature.berkeley.edu(a) Dewez, David (a)  Garcia-Cerdan, Jose (@) Lindberg, Pia (a)  Melis, Anastasios
(a)

"The goal of the research is to identify genes and proteins required for the photosystem-II (PSII) repair mechanism in oxygenic photosynthesis. Via
DNA insertional mutagenesis in Chlamydomonas reinhardtii, rep27, a PSII repair aberrant strain was isolated. Molecular analysis of the rep27 strain
resulted in the cloning of REP27, a nuclear gene encoding a chloroplast-targeted protein containing two tetratricopeptide repeat motifs (TPR1 & 2),
two transmembrane domains, and an extended C-terminal region. Cell fractionation and Western blot analysis localized the REP27 in the C.
reinhardtii chloroplast thylakoids. A folding model for REP27 suggested N- and C-termini exposed to the chloroplast stroma. Truncated REP27 cDNA
constructs were made for complementation of the rep27 mutant, whereby TPR1, TPR2, both TPR1 and TPR2, or the C-terminal domain were deleted.
rep27-complemented strains with the REP27 minus the TPR motifs showed elevated levels of D1, comparable to those in the wild type, but the PSII
photochemical efficiency of these complemented strains was not restored, suggesting that the functionality of the PSII reaction center was not
recovered. It is suggested that TPR motifs play a role in the functional activation of the newly integrated D1 protein in the PSII reaction center.
rep27-complemented strains missing the REP27 C-terminal domain showed low levels of D1 protein, as well as low PSII photochemical efficiency,
comparable to those in the rep27 mutant. Therefore, the C-terminal domain is needed for a de novo D1 biosynthesis and/or assembly of D1 in the
PSII template. We conclude that REP27 plays a dual role in the regulation of D1 protein turnover by facilitating co-translational biosynthesis-insertion
and activation of the nascent D1 in the PSII repair process."

(a) University of California Berkeley

M1802 Acclimation and adaptation of leaf carotenoid composition and biosynthesis in tropical plant species

Matsubara, Shizue-presenter s.matsubara@fz-juelich.de(a)  Krause, G. Heinrich (b,c)  Aranda, Jorge (c)  Virgo, Aurelio (c)  Beisel, Kim G

(@) Jahns, Peter (b)  Winter, Klaus (c)

"The composition of carotenoid pigments, involved in two essential and contrasting processes of photosynthesis (light harvesting and
photoprotection), is highly conserved among higher plants. One branch of the carotenoid biosynthetic pathway (b,b-branch) gives rise to b-carotene,
zeaxanthin, antheraxanthin, violaxanthin and neoxanthin, whereas another branch (b,e-branch) leads to formation of lutein. While our understanding
of biosynthesis and functions of different carotenoids in photosynthesis has greatly advanced for model plants, regulation of leaf carotenoid
biosynthesis and accumulation can vary in different plant species, as exemplified by some tropical plants that contain a-carotene (a-Car) and lutein
epoxide (Lx), two additional carotenoids synthesized in the b,e-branch. Based on their occurrence and sun-shade responses studied in several
species, roles of a-Car and Lx in improving light harvesting, as opposed to those of b-carotene and zeaxanthin in photoprotection, have been



proposed. In this study we conducted a survey of photosynthetic pigments, including 86 tropical plant species from 64 families, to examine whether
occurrence of a-Car and Lx represents convergent evolution, i.e. adaptive changes in unrelated species under similar ecological constraints. Further,
relative investment in different carotenoids was compared between sun and shade leaves/species to infer their importance under contrasting light
environments and to identify a general acclimatory pattern in leaf carotenoid biosynthesis in tropical plants. The results will be discussed in the
context of trade-off between investment in light harvesting and leaf structural components, differential functions of b,b- and b,e-carotenoids, and
enzyme evolution in the carotenoid biosynthetic pathway."

(a) Phytosphaere (ICG-3), Forschungszentrum Juelich (b) Heinrich-Heine-Universitaet Duesseldorf (c) Smithsonian Tropical Research Institute

M1803 The functional anatomy of rice leaves: implications for refixation of photorespiratory CO2 and efforts to engineer C4
photosynthesis into rice.

Sage, Tammy L-presenter tammy.sage@utoronto.ca(@)  Sage, Rowan R (a)

"One mechanism to radically enhance global food stocks is to introduce C4 photosynthesis into C3 crops from warm climates, notably rice. To
accomplish this, an understanding of leaf structure and function is essential. Chlorenchyma cell structure of rice and related warm-climate C3 grasses
is distinct from cool temperate C3 grasses. In temperate C3 grasses, vacuoles occupy the majority of the cell, while chloroplasts, peroxisomes and
mitochondria are pressed against the cell periphery. In rice, 66% of protoplast volume is occupied by chloroplasts, and chloroplasts/stromules cover
>95% of the cell periphery. Mitochondria and peroxisomes occur in the cell interior and are intimately associated with chloroplasts/stromules. We
hypothesize that the chlorenchyma architecture of rice enhances diffusive CO2 conductance and maximizes scavenging of photorespired CO2. The
extensive chloroplast/stromule sheath forces photorespired CO2 to exit cells via the stroma, where it can be refixed by Rubisco. Deep cell lobing and
small cell size, coupled with chloroplast sheaths, creates high surface area exposure of stroma to intercellular spaces thereby enhancing mesophyll
transfer conductance. In support of this, rice exhibits higher mesophyll transfer conductance, greater stromal CO2 content, lower CO2 compensation
points at warm temperature, and less oxygen sensitivity of photosynthesis than cool temperate grasses. Rice vein length per leaf, mesophyll
thickness, and intercellular space volume are intermediate between most C3 and C4 grasses, indicating the introduction of Kranz anatomy into rice
may not require radical changes in leaf anatomy; however, deep lobing of chlorenchyma cells may constrain efforts to engineer C4 photosynthesis
into rice."

(a) University of Toronto

M1804 A systems approach to understanding C4 photosynthetic differentiation in maize

Li, Pinghua (a) Majeran, Wojchiech (b) Wang, Lin (@) Fernie, Alisdair ()  Myers, Chris (¢)  Liu, Peng (f)  Turgeon, Robert (b)  Sun,
Qi (c) Nelson, Tim (d) van Wijk, Klaas (b)  Brutnell, Thomas P-presenter tpb8@cornell.edu(a,b)  Ponnala, Lalit (c)  Tausta, Lori

(d) Reidel, Edwin (b)  Nunes-Nesi, Adriano (e)  Friso, Giulia (b)  Connolly, Brian M (b)  Gandotra, Neeru (d)  Kebrom, Tesfamichael

(a)

"The maize leaf is an excellent model system to study photosynthetic development as a proximal-distal gradient from base (youngest) to tip (oldest).
To exploit this system in understanding C4 photosynthetic differentiation we have conducted a detailed histological, physiological and molecular
survey of a maize seedling leaf undergoing the sink-source transition. This survey was used to define four developmental zones of a 9 day old leaf:
immature, transition, photosynthetic and mature. Quantitative proteome analysis of the leaf developmental zones, including isolated bundle sheath
strands, was performed using large scale spectral counting by high sensitivity tandem mass spectrometry. We have generated over 100 million
Tllumina reads from cDNA libraries created from RNA isolated from various leaf segments and from laser capture microdissected bundle sheath and
mesophyll cells. These data are being integrated with a survey of over 50 primary metabolites and detailed EM sections of the leaf that were taken
from the same developmental zones. Collectively, these studies revealed major shifts in primary and secondary metabolism and protein biogenesis
associated with leaf development, as well as C4 cell-specific differentiation of photosynthesis and carbon metabolism. The tools that are being
developed to interrogate these datasets and the major biological findings will be discussed. "

(a) Boyce Thompson Institute, Cornell University (b) Department of Plant Biology, Cornell University (c) Computational Biology Service Unit, Cornell
University (d) Department of Molecular, Cellular and Developmental Biology, Yale University (e) Max Planck Institute for Molecular Plant Physiology
(f) Department of Statistics, Iowa State University
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MINISYMPOSIA/TALKS — WEDNESDAY, JULY 22

Start End Event Location
8:30 AM 10:10 AM | Minisymposium 19: Jasmonates - Chair: Juergen Engelberth Lana’l 314
8:30 - M1901: Juergen Engelberth - Activity profiling of green leafy volatiles
8:55 - M1902: Tayana V. Savchenko - Role of fatty acid-based signaling in
coordinating plant stress responses

9:20 - M1903: Abraham J.K. Koo - Wound-Induced Systemic Synthesis of
Bloactive Jasmonates in Arabidopsis

9:45 - M1904: John C. Withers - Structure-Function Analysis of Coronatine-
Medliated Formation of the COI1:JAZ Receptor Complexes and their Contribution
to the Pathogenicity of Pseudomonas syringae

M1901 Activity profiling of green leafy volatiles

Engelberth, Juergen-presenter jurgen.engelberth@utsa.edu(a)

"Green leafy volatiles (GLVs), which are generally emitted by plants in response to mechanical damage and insect herbivory have been found in
recent years to play an important role in inter- and intra-plant signaling. Plants receiving these volatile signals generally appear to prime their
defenses resulting in a stronger and faster response when under actual attack. To further study the effects of GLVs on plants we employed analytical
and molecular techniques to gain further insights into the regulatory networks activated by these compounds. A structure/function analysis of various
GLVs and related compounds in corn revealed the structural requirements for GLV activity measured as jasmonic acid accumulation. In contrast we
also found that small a, B-unsaturated carbonyls like acrolein do significantly inhibit JA biosynthesis induced by mechanical wounding, insect elicitor
treatment, and GLV exposure. However, the activation of jasmonic acid by GLVs appears to be limited to monocotyledonous plants. A comparative
analysis of GLV responses in a variety of different plant species on a metabolic level showed that many plants respond to this treatment by rapid
changes in the free fatty acid composition. Additionally, we studied early responses to GLVs on a genomic level by microarray analysis. While the
results confirmed previous findings with regard to GLV-induced defense gene expression, several new groups of genes affected by this treatment
were detected comprising a distinct set of transcription factors, genes involved in lipid- and fatty acid signaling, as well as genes involved in direct
and indirect defense responses. The results will provide new insights into GLV-induced signaling processes and will be discussed in the context of
plant defense signaling, gene networks, and the consequences for defense priming. "

(a) UTSA, Dept. Biology

M1902 Role of fatty acid-based signaling in coordinating plant stress responses

Savchenko, Tatyana V.-presenter savchenko@ucdavis.edu(a)  Walley, Justin (a)  Chehab, Wassim (a)  Pye, Matthew (b)  Kliebenstein, Dan
(d) Liu, Junyan (c)  Bostock , Richard (b) Hammock, Bruce (c)  Dehesh, Katie (a)

"Fatty acids and fatty acid-metabolites are not only major structural and metabolic constituents of the cell, but they also function as modulators of
signal transduction pathways. To determine the mechanisms of action of fatty acids and their metabolites in stress signaling we have focused on the
oxylipin pathway. The relative levels of oxylipins provide a species-specific signature and help determine the ability of plants to adapt to various
developmental and environmental stimuli. Among the several branches of this pathway, we have concentrated on the AOS branch of the oxylipin
pathway to explore its critical role in plant stress responses via production of jasmonates (JAs). To elucidate the role of fatty acid-mediated signaling
in the oxylipin pathway network we have employed transgenic plants that produce minor but easily detectable levels of eicosapolyenoic acids,
specifically eicosadienoic acid (EDA, C20:2 A ****) and arachidonic acid (AA, C20:4 A >8%1%), We have established that this perturbation of the /n vivo
fatty acid composition of membrane lipids profoundly alters the expression levels of JA-biosynthetic and JA-responsive genes, and modifies the levels
of JAs. The physiological consequences of these alterations are modified plant resistance to a number of pathogens examined. These findings
suggest that /n vivo perturbation of fatty acid or fatty acid-derived metabolites, directly or indirectly, regulates AOS pathway gene expression. "

(a) University of California, Davis Plant Biology Department (b) University of California, Davis Plant Pathology Department (c) University of California,
Entomology Department (d) University of California, Davis Plant Sciences Department

M1903 Wound-Induced Systemic Synthesis of Bioactive Jasmonates in Arabidopsis

Koo, Abraham J.K.-presenter koojeonl@msu.edu(a) Gao, Xiaoli (b)  Jones, A. Daniel (b) Howe, Gregg A. (a,b)

"The plant hormone jasmonoyl-L-isoleucine (JA-Ile) and its likely receptor, COI1, regulate wound-induced systemic changes in gene expression by
promoting the degradation of JAsmonate ZIM-domain (JAZ) repressors. In Arabidopsis thaliana, it is not known whether wounding activates the
synthesis of bioactive jasmonates (JAs) in systemic undamaged leaves or whether these signals are synthesized at the site of wounding and
subsequently transported to systemic tissues. To address this question, we a developed liquid chromatography-tandem mass spectrometry procedure
to measure 18 different JA derivatives, including the JA precursor 12-oxophytodienoic acid (OPDA), jasmonic acid, and various JA-amino acid
conjugates. Systemic increases in the level of JA-Ile were detected within 5 min of mechanical wounding and were accompanied by a decrease in
OPDA. Results from experiments conducted with a transgenic line in which the capacity for JA synthesis can be spatially manipulated with a
dexamethasone-inducible promoter showed that the systemic JA-Ile burst requires JA production in systemic unwounded leaves but not in damaged
leaves. Petiole excision experiments showed that the wound signal responsible for systemic JA-Ile synthesis exits the wounded leaf within 2 min of
tissue damage. Based on these results, we suggest that wound-induced systemic responses in Arabidopsis are mediated by a rapid long-distance
signal that activates de novo JA-Ile synthesis in undamaged leaves. "

(a) Michigan State University, DOE-Plant Research Laboratory (b) Michigan State University, Department of Biochemistry and Molecular Biology

M1904 Structure-Function Analysis of Coronatine-Mediated Formation of the COI1:JAZ Receptor Complexes and their Contribution
to the Pathogenicity of Pseudomonas syringae

Withers, John C-presenter withersi@msu.edu(a,b)  Mecey, Christy (a,b)  Melotto, Maeli (c,d) He, Sheng Yang (a,b)

"The bacterial phytotoxin coronatine, produced by several pathovars of the foliar pathogen Pseudomonas syringae, contributes to suppression of
plant immune responses both locally and systemically. Coronatine is a structural mimic of the plant hormone jasmonoyl-isoleucine and modulates
host transcriptional responses to infection by binding to the SCF®™ ubiquitin ligase and promoting the degradation of jasmonate ZIM-domain (JAZ)
transcriptional repressors. Degradation of JAZ proteins leads to the induction of the jasmonate (JA)-response pathway, which regulates many aspects
of plant growth, development, and response to pathogen attack or wounding. Receptor complex formation in the presence of coronatine occurs
between the conserved C-terminal Jas domain of JAZ repressors and the leucine-rich repeat (LRR) domain of COI1. We have shown that coronatine,



like JA-Ile, is capable of promoting interaction between multiple JAZ proteins and COI1 and that conserved residues within the C-terminal Jas domain
of JAZ1 and JAZ9 are crucial for ligand-dependent formation of JAZ-COI1 complexes. To further investigate the importance of specific amino acids,
site-directed mutagenesis was used to generate a comprehensive series of point mutations in the Jas domain of JAZ9 and the LRR domain of COI1.
Additional JAZ9 mutants that disrupt the interaction with wild-type COI1 were identified, and wild-type JAZ proteins were screened against a suite of
COI1 mutants. Here, we identify specific amino acids within both the C-terminal Jas domain of JAZ9 and the LRR domain of COI1 that are necessary
for coronatine-mediated complex formation, providing molecular insights into ligand-dependent formation of a major plant hormone receptor
complex."

(a) Michigan State University (b) DOE-Plant Research Laboratory (c) University of Texas - Arlington (d) Department of Biology

Start End Event Location
8:30 AM 10:10 AM | Minisymposium 20: Crop Improvement - Chair: David Christopher Kaua’l 311
8:30 - M2001: Mark E. Westgate - Elemental processes controlling soybean seed
composition

8:55 - M2002: Kelly M. Gillespie - Elevated carbon dioxide and ozone concentrations
alter soybean antfoxidant metabolism

9:20 - M2003: Abul K. Mandal - Development of a new variety of rice for effective
prevention of people and their environment from arsenic contamination

9:45 - M2004: Kristie O. Matsumoto - An extended AE-rich N-terminal trunk in secreted
pineapple cystatin enhances inhibition of bromelain and is post-transiationally removed
during fruit ripening

M2001 Elemental processes controlling soybean seed composition

Westgate, Mark E.-presenter westgate@iastate.edu(a) Rotundo, Jose (a)  Cianzio, Silvia (a)

"Complex quantitative traits governed by many genes can be dissected into more elemental processes. The final concentration of protein in soybean
seeds (SPC), for example, is determined by a combination of accumulation rates and durations of the major storage components: protein, oil and
carbohydrate. As such, similar values for SPC can result from a variety of developmental and metabolic strategies within the maternal and zygotic
tissues. To identify elemental processes that might determine high SPC, we examined genetic variation in seed development traits in a population of
100 F2:3 progeny lines constructed from parents differing widely in seed composition. We identified two developmental strategies that achieved the
same high level of SPC within this population of segregating lines. One subset maintained protein content constant while decreasing accumulation of
other seed components. A second subset increased seed protein accumulation. These lines are being screened for SSR markers associated with high
SPC to identify genomic regions determining these two unique strategies. In a related study, we evaluated the association between seed composition
and assimilate supply per seed. In both experimental lines and elite varieties, high SPC was associated with near saturating levels of assimilate supply
per seed during seed filling. The more favorable source-sink ratio, however, was due to reduced seed set. We hypothesize different suites of genes
determine these alternative strategies to achieve high SPC, which are not necessarily linked to those associated with reduced oil synthesis or seed
yield. If so, identifying genes controlling these high SPC strategies may allow breeders to overcome the commonly observed negative correlation
between SPC and grain yield."

(a) Towa State University

M2002 Elevated carbon dioxide and ozone concentrations alter soybean antioxidant metabolism

Gillespie, Kelly M-presenter kramig@life.uiuc.edu(a)  Xu, Fangxiu (@)  Rogers, Alistair (b)  Leakey, Andrew DB (a)  Ort, Donald R

(@) Ainsworth, Elizabeth A (c)

http://www.life.uiuc.edu/ainsworth

"One important mechanism by which plants sense and respond to their environment is through redox control. Oxidative damage at the cellular level
can feed forward to decrease leaf photosynthesis and therefore canopy and ecosystem productivity. How rising atmospheric carbon dioxide ([CO,])
and tropospheric ozone ([O3]) will alter oxidative stress and resultant antioxidant metabolism in the future is largely unknown. Our goal is to
understand and integrate the molecular, biochemical and physiological responses of soybeans to those climate change factors, using the Soybean
Free-Air gas Concentration Enrichment (SoyFACE) site. SoyFACE enriches the [CO,] and [0s] to levels predicted for 2050 under fully open-air
conditions without disturbing the microclimate. We investigated antioxidant metabolism at the genomic and biochemical scales in upper canopy
soybean leaves throughout two growing seasons using Affymetrix soybean microarrays and high-throughput assays of ascorbate, phenolic content,
total antioxidant capacity, lipid peroxidation and enzyme activity of six antioxidant enzymes. One challenge of this experiment is interpreting the
results in a biologically meaningful way. In order to meet this challenge, we have adapted the Mapman visualization software, originally written for A.
thaliana, for use with soybean. Our results indicate total antioxidant capacity was lower in soybeans grown at elevated [CO;] and higher in soybeans
grown at elevated [Os], which was mirrored in leaf total phenolic content. Elevated [CO,] also improved the redox potential of the ascorbate pool. We
are integrating these results with changes in antioxidant transcripts and enzymes to provide a mechanistic analysis of the response of the soybean
antioxidant system to two factors of global change."

(a) Institute for Genomic Biology , University of Illinois at Urbana Champaign (b) Environmental Sciences Department, Brookhaven National
Laboratory (c) USDA Photosynthesis Research Unit, Univeristy of Illinois at Urbana Champaign

M2003 Development of a new variety of rice for effective prevention of people and their environment from arsenic contamination
Mandal, Abul K-presenter abul.mandal@his.se(a)  Mirtahery, BentolHoda (a)  Nahar, Noor (a,b)  Lundh, Dan (a)

http://www.his.se/mana

"Arsenic poisoning through consumption of cultivated crops is a severe health problem in many countries in South Asia especially in India,
Bangladesh, Burma and Thailand. For instance, in Bangladesh more than 30 millions people are affected from rice-derived arsenic contamination
leading to severe damage of kidney, liver, lungs, bladder etc and many other neurological and vascular disorders. To solve this severe problem we
aim to generate a genetically modified variety of rice either by inhibiting and/or activating native gene(s) responsible for arsenic uptake. Alternatively,
we can insert foreign genes responsible for arsenic metabolism 'in planta'. For identification and characterization of genes responsible for uptake or
metabolism of arsenics in planta we have employed data mining, an in silico analysis based on searching of the existing genomic databases. Data
mining experiments resulted in identification of four candidate genes that are proposed to be involved either in uptake, transport or cellular
localization of arsenic in plants. However, there is only one candidate gene that might be involved in arsenic metabolism in rice. As an alternative to
in silico analysis we have also screened available T-DNA insertion mutants for identification of the candidate genes. Results obtained in both in silico
analyses and screening of T-DNA insertion mutants were then utilized for cloning of the candidate genes. To date we have cloned and characterized
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two candidate genes ADC1 and ADC25 from the genomic DNA of Arabidopsis thaliana by PCR using database sequences as primers. We are now
studying these genes in heterologous systems such as the yeast or E. coli and the results will be discussed. Vectors containing the target genes will
be constructed for transformation of rice. "

(a) University of Skovde, Sweden (b) University of Rajshahi, Bangladesh

M2004 An extended AE-rich N-terminal trunk in secreted pineapple cystatin enhances inhibition of bromelain and is post-
translationally removed during fruit ripening

Matsumoto, Kristie O.-presenter kokazaki@hawaii.edu(a)  Neuteboom, Leon W. (a)  Christopher, David A. (a)

"Phytocystatins are potent inhibitors of cysteine proteinases that participate in senescence, seed biogenesis, organ development and, defense against
pests and pathogens in plants. Besides kiwi fruit cystatin, no other cystatin has been found to effectively inhibit the cysteine proteinase, bromelain, of
pineapple (Ananas comosus). Here we demonstrate that a novel pineapple cystatin, AcCYS1, completely inhibits bromelain. AcCYS1 is unique from
other cystatins in that it contains an extended N-terminal trunk (NTT) of 63 residues rich in Ala and Glu. A signal peptide that precedes the NTT is
processed /n vitro by canine microsomal membranes giving rise to a 27 kDa species, which is also immunodetected /in vivo. AcCYS1 mRNA was
ubiquitously present in roots, leaves and fruit, with highest abundance in fruit. Immunofluorescence and immunoelectron microscopy indicate that
AcCYS1 was present in the apoplasm. Immunoblot analysis identified a distinct 27 kDa protein in fruit, roots, leaves, and a 15 kDa species in mature
ripe fruit. We show that ripe fruit extracts proteolytically remove the NTT of AcCYS1 /n vitro to produce the 15 kDa species. The presence of the AE-
rich NTT completely inhibited stem bromelain, whereas its deletion decreased inhibition to 80%. Surface plasmon resonance assays determined that
the NTT increased the affinity of AcCYS1 with bromelain. The calculated K; values with and without the NTT were 0.69 nM and 1.3 nM, respectively.
We propose that removal of the NTT enhances the proteolytic activity of bromelain during fruit ripening and senescence. "

(a) University of Hawaii

Start End Event Location

8:30 AM 10:10 AM | Minisymposium 21: Non-coding Regulatory RNAs - Chair: Lila Vodkin MolokaT 315
8:30 - M2101: Liang Song - Characterization of pri-miRNA structures important for
efficient miRNA processing in Arabidopsis thaliana

8:55 - M2102: Lorenz Buelow - Bjoinformatic prediction of target genes for proposed
small activating RNAs in Arabidopsis thaliana

9:20 - M2103: Melissa D. Lehti-Shiu - Abundant novel small protein and non-coding
RNA genes in the Arabidopsis thaliana genome

9:45 - M2104: Lila Vodkin - Flux in the coding and small RNA transcriptomes during
soybean seed and seedling development

M2101 Characterization of pri-miRNA structures important for efficient miRNA processing in Arabidopsis thaliana

Song, Liang-presenter Ixs926@psu.edu(a)  Fedoroff, Nina (b)

"MicroRNAs (miRNAs) are small, non-coding RNAs that are involved in various aspects of plant development and physiological responses. MiRNAs are
processed sequentially from pri-miRNAs and pre-miRNAs. The structural features of pri-miRNA that are important for efficient miRNA processing have
yet to be identified. To address this question, we introduced a series of mutations that alter the secondary structure of two pri-miRNAs, pri-miR171a
and pri-miR167a. The mutated and wild-type pri-miRNAs were over-expressed in Arabidopsis and the phenotypes of the transgenic plants were
analyzed. Over-expression of the wild-type pri-miRNA resulted in moderate to severe phenotypic effects, such as reduced shoot branching caused by
over-expression of miR171a, or reduced silique length caused by over-expression of miR167a. When the base-pairing at the base of the miRNA-
containing stem-loop was fully abolished, the transgenic plants were similar to those transformed with the vector alone. When the bulges and
mismatches at the base of the miRNA-containing stem-loop were replaced by perfectly matched base pairs, the transgenic plants exhibited less
severe phenotypes compared to those over-expressing wild-type pri-miRNAs. In contrast, removal of the bulges near the terminal loop in the miRNA-
containing stem-loop did not significantly reduce the severity of the phenotypes observed upon over-expression of the wild-type pri-miRNA.
Consistent with the phenotypic effects, lower levels of mature miRNA were observed in plants expressing pri-miRNA structural variants causing less
severe phenotypes. Overall, these observations suggest that a stem with bulges and mismatches at the base of the miRNA-embedded hairpin is the
most important structural feature for optimal miRNA processing."

(a) Plant Biology Program, The Pennsylvania State University (b) Huck Institute of Life Sciences and Biology Department, The Pennsylvania State
University

M2102 Bioinformatic prediction of target genes for proposed small activating RNAs in Arabidopsis thaliana

Buelow, Lorenz-presenter l.buelow@tu-bs.de(a)  Hehl, Reinhard (a)

http://www.tu-braunschweig.de/ifg/ag/hehl

"Recent studies in mammalian systems suggest that small RNA molecules may be involved in transcriptional activation. To identify putative target
genes for proposed activating small RNAs (asRNA) in A. thaliana, we used the AthaMap database recently updated by positional information of small
RNA target sites. These were derived from a massive parallel signature sequencing approach of the small RNA transcriptome. A total of 403,173
genomic positions of small RNAs have been mapped in the A. thaliana genome (Buelow et al., 2009, Nucleic Acids Res. 37: D983-986). The small
RNAs were derived from a seedling and an inflorescence library enabling the identification of putative target sites for inflorescence-specific small RNA
molecules. Correlation with inflorescence-specific microarray expression data identified several possible target genes of predicted asRNA molecules."
(a) Institute of Genetics, Technical University of Braunschwelg, Germany

M2103 Abundant novel small protein and non-coding RNA genes in the Arabidopsis thaliana genome

Lehti-Shiu, Melissa D-presenter lehtishi@msu.edu(a) Moghe, Gaurav (@)  Yin, Shan (a) Chen, Yani (a) Boniface, Jordan R

(@) Juntawong, Piyada (b)  Bailey-Serres, Julia (b)  Shiu, Shin-Han (a)

http://shiulab.plantbiology.msu.edu

"Transcription evidence indicates that there are likely thousands of novel genes that are presumed to be non-coding. However, their protein-coding
potential is rarely verified experimentally. Using computational approaches we have identified thousands of potential small open reading frames
(sORFs) in the Arabidopsis thaliana genome that are conserved across species and/or have evidence of transcription [Hanada et al. (2007) Genome
Research 17:632]. To verify sORF translation on a large scale, we are sequencing mRNAs that are associated with polyribosome complexes and are
therefore likely actively translated. We are also verifying the translation of several sORFs directly by monitoring the expression of SORF-YFP fusion
proteins /in planta. Together, these approaches as well as recently published proteomics studies have allowed us to demonstrate the translation of a



class of proteins that, despite their potential importance as small signaling peptides, have been virtually overlooked. In a parallel line of work, we
have identified >1600 novel non-coding RNA (ncRNA) genes in A. thaliana. These genes do not have similarity to known ncRNAs or protein-coding
sequences; therefore, they represent a completely unstudied set of molecules. As a first step towards their functional characterization, we are
verifying that these ncRNAs are in fact non-coding by looking for their absence in polyribosome complexes as well as testing their ability to be
translated /n planta. By rigorously verifying the protein-coding potential of putative ncRNAs, and of predicted sORFs, we will get insight into the
properties that distinguish protein-coding from non-coding RNA genes. This information can be applied towards more accurate gene annotation."
(a) Michigan State University (b) University of California, Riverside

M2104 Flux in the coding and small RNA transcriptomes during soybean seed and seedling development

Vodkin, Lila-presenter I-vodkin@illinois.edu(a)  Jones, Sarah (a) Varala, Kranthi (a)  Hudson, Matthew (a)  Zabala, Gracia (@) Campos,
Edhilvia (@) Hunt, Matt (a) Tuteja, Jigyasa (a) Calla, Bernarda (a) Radwan, Osman (a) Clough, Steven (a)  Win, Hling (a)

"Soybean cotyledons and seed coats undergo major developmental transitions during seed development. Changes in the transcriptome from a few
days after flowering through maturation and in the cotyledons during early seedling growth have been revealed using microarrays. In addition, we
have explored the flux of small RNA populations for several stages and tissues of soybean seed and seedling development by using Illumina
Sequence-by-Synthesis deep sequencing yielding over 50 million reads. The small RNAs are being characterized by enumerating the species present
and alignment of each to the curated miRNA Sanger database and to the non-redundant nucleotide and protein databases of NCBL. Many match
known miRNAs from other organisms in the database, while many others appear to be novel siRNAs or miRNAs. We have also developed statistical
techniques to identify differentially expressed small RNAs. Similar to the coding transcriptome, the small RNAome reveals many organ, tissue specific
and developmental shifts in the population of small RNAs. Finally, we are correlating the changes in small RNA populations to those of the mRNAs as
elucidated by microarray analyses and additionally by digital gene expression high throughput sequencing during normal seed development and in
selected mutant isolines. The information is being used to identify possible targets of the siRNA and miRNAs. Naturally occurring soybean siRNAs that
control the activity of chalcone synthase in a tissue specific manner only during seed coat development are examples of endogenous small RNAs that
produce a physiological effect and visible trait (inhibition of pigmentation) in soybean. Supported by CRI and SDBC programs of Univ. of Illinois,
USDA, USB, and ISA. "

(a) University Of Illinois

Start End Event Location

8:30 AM 10:10 AM | Minisymposium 22: Intracellular Signalling - Chair: Cheolmin Yoo Maui 316A
8:30 - M2201: Xing-guo Lan - A J domain protein that physically interacted with
ARC1 is involved in pollination response in Brassica stigma

8:55 - M2202: Yan Zhang - Lipid Raft-Mediated Internalization of Arabidopsis
Pollen-Specific Receptor Kinase PRK2a Regulates Polarized Growth of Pollen
Tubes through Spatiotemporal Activation of small GTPase ROP

9:20 - M2203: Gregory L. Richter - Mechanically induced Ca2+transients may
play a role in curve-associated lateral root initiation.

9:45 - M2204: Cheolmin Yoo - Altered Root Hair Polarity of the Arabidopsis
thaliana agd1 Mutant is Associated with Defects in Various Components of the
Tip Growth Machinery

M2201 A J domain protein that physically interacted with ARC1 is involved in pollination response in Brassica stigma

Lan, Xing-guo-presenter lanxingguo1979@nefu.edu.cn(a) Li, Yu-hua (a) Kawabata, Saneyuki (b)

"Self-incompatibility (SI) is a physiological strategy of many flowering plants to prevent inbreeding. In Brassica, the S-haplotype specific interaction
between the pollen-borne SP11/SCR and the stigmatic SRK receptor activates an intracellular signaling pathway in the stigmatic papilla cell. Arm
repeat containing 1 (ARC1), a stigmatic U-box protein with E3 ubiquitin ligase activity, functions as a positive mediator of SI signaling. Upon self-
pollination, ARC1 is activated by SRK and then promotes the ubiquitination and degradation of unknown compatibility factors in the pistil, which in
turn results in pollen rejection. To determine potential targets of ARC1, we used yeast two-hybrid library screening to identify stigmatic proteins that
interact with ARC1. JDP1, a J domain-containing protein, was indentified and interacted specifically with ARC1 but failed to interact with two different
Arabidopsis U-box E3 ligases, AtPUB14 and AtPUB17. The interaction between ARC1 and JDP1 was confirmed through /in vitro pull down assays and
subcellular colocalization analysis. Domain-mapping studies revealed this interaction was mediated by the C-terminal region of JDP1. In pollination,
the ubiquitination level of stigma proteins was increased substantially after incompatible pollination compared with compatible pollination. However,
the JDP1 protein level of stigmas is noticeable reduced after incompatible pollination compared with compatible pollination, and had a high peak
within 45-60 min after compatible pollination, suggesting an important role of JDP1 in compatible pollination. Taken together, these data suggest that
JDP1 interacted with ARC1 is involved in pollination response in Brassica. "

(a) College of Life Sciences, Northeast Forestry University (b) Graduate School of Agricultural and Life Sciences, University of Tokyo

M2202 Lipid Raft-Mediated Internalization of Arabidopsis Pollen-Specific Receptor Kinase PRK2a Regulates Polarized Growth of
Pollen Tubes through Spatiotemporal Activation of small GTPase ROP

Zhang, Yan-presenter mpizyanzhang@berkeley.edu(a,b)  He, Junmin (b,c) = McCormick, Sheila (a,b)

"Plant-specific Rho GTPases, ROPs, control pollen tube polarity through their spatiotemporal activation, for which a feedback loop composed of
RopGAPs and RhoGDIs was reported. However, little was known about a feed-forward loop that should operate in parallel. Here we provide evidence
that endocytosis of an Arabidopsis receptor kinase, PRK2a, feed-forward regulates spatiotemporal activation of ROPs. PRK2a co-localized with
endosome markers in ring-shaped cytosolic compartments when over-expressed or when pollen was treated with membrane trafficking inhibitors. A
sorting motif (YXX) in the carboxy-terminus of PRK2a is essential for its interaction with a ;2 adaptin subunit in yeast and for its sorting/recycling
in pollen tubes. Despite the involvement of an adaptin complex, clathrin-coated pits were not required for internalization of PRK2a because over-
expression of the C-terminus of clathrin heavy chain did not show dominant negative effects on PRK2a internalization. Instead, PRK2a endocytosis
was mediated by a population of detergent-resistant membranes (DRMs). In mammalian cells, over-expression of a non-phosphorylatable version of
human Caveolinl (HsCavlyi4f) inhibits receptor internalization. Over-expression of HsCav1lyi4¢ in pollen tubes resulted in apical plasma membrane
retention of PRK2a and depolarized tube growth indicative of ectopic activity of ROPs. DRM-mediated PRK2a internalization may in turn be regulated
by ROP activity, because over-expression of dominant-negative or constitutively active ROP5 disturbed distribution of Lyn24GFP, a fluorescent probe
labeling a certain DRM population. A feed-forward loop through endocytic trafficking of PRK2a provides a fine-tuned mechanism for spatiotemporal
control of ROP during directional tube growth."
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(a) Plant Gene Expressfon Center, United States Department of Agriculture/Agricultural Research Service (b) Department of Plant and Microbial
Biology, University of California at Berkeley (c) School of Life Sciences, Shaanxi Normal University, Xian 710062, China

M2203 Mechanically induced Ca%*transients may play a role in curve-associated lateral root initiation.

Richter, Gregory L-presenter grichter@psu.edu(a)  Monshausen, Gabriele B (b)  Giroy, Simon (b,a)

"Development of the root system represents a morphogenetic program where the positioning of new lateral organs occurs through the periodic
recruitment of pericycle cells to become founder cells of a new lateral root (LR) primordium. While the hormone auxin appears intimately involved in
specifying LR formation, it remains unclear why some pericycle cells are specified to initiate a LR while others are not. Here we show that mechanical
forces can act as one of the triggers for founder cell formation and so entrain the pattern of LR production to the environment. We observed that
transient physical bending of the root was capable of eliciting LR formation to the convex side of the curve. Such mechanical stimulation triggered a
Ca?* transient within the pericycle, which was associated with the recruitment of cells to a LR founder cell fate. The initial establishment of the
mechanically induced LR primordium was independent of an auxin supply from the shoot and was not disrupted by mutants in a suite of auxin
transporters and receptor/response elements. Mechanical forces have long been proposed to act as plant morphogenetic factors, however the cellular
elements that translate mechanical force to a developmental signaling cascade have remained obscure. Our observations indicate that in the case of
mechanical induction of LR formation, the program of organogenesis may be triggered by mechanically elicited Ca?* changes that can even suppress
the requirement for many auxin-related elements normally involved in founder cell recruitment. Thus, the plant mechano-sensitive Ca?* signaling
system provides a potentially widespread mechanism whereby external and endogenous mechanical forces could be translated into morphogenetic
programs during plant growth and development.”

(a) Pennsylvania State University, Huck Institutes of the Life Sciences (b) University of Wisconsin, Department of Botany

M2204 Altered Root Hair Polarity of the Arabidopsis thaliana agd1 Mutant is Associated with Defects in Various Components of the
Tip Growth Machinery

Yoo, Cheol-Min-presenter cyoo@noble.org(a)  Blancaflor, Elison B. (a)

http://www.noble.org/PlantBio/Blancaflor/index.html

"Knockouts to AGD1, encodes a class I ADP-ribosylation factor-GTPase activating protein, result in root hairs with wavy and bifurcated tip growth. To
understand the role of AGD1 in the polar growth of root hairs, we used live cell imaging approaches to evaluate how various components of the tip
growth machinery are affected in the mutant. The growing agd root hairs showed bundles of endoplasmic microtubules and actin filaments
extending into the extreme tip. The wavy phenotype and pattern of cytoskeletal distribution in root hairs of agdi partially resembled that of an
armadillo-repeat containing kinesin (ARK7) mutant. We found that cytoplasmic calcium ([Ca®*]4s) tip oscillations, RabA4B and Rop2 targeting and
vacuolar membrane dynamics were modified in root hairs of agd. Tip focused [Ca**].: gradients was shown to persist in agdZ root hairs, but the
frequency of the oscillations was significantly dampened in the root hairs. RabA4B occasionally dissipates at the tips of agd? root hairs. In addition,
the shifting of RabA4B and ROP2 localization was observed to coincide with a change in root hair growth direction. Organelle trafficking as revealed
by a Golgi marker was slightly inhibited and Golgi stacks frequently protruded into the extreme root hair apex of ggd’ mutants. Transient expression
of GFP-AGD1 labeled punctate bodies that partially colocalized with the endocytic marker, FM4-64, while ARK1-YFP associated with microtubules.
Brefeldin A rescued the phenotype of agd! indicating that the altered activity of an AGD1-dependent ARF contributes to the various phenotypes. We
propose that AGD1 and ARK1 are components of converging signaling pathways that impact cytoskeletal organization and membrane trafficking to
specify growth orientation in Arabidopsis root hairs."

(a) The Samuel Roberts Noble Foundation, Plant Biology Division

Start End Event Location

8:30 AM 10:10 AM | Minisymposium 23: Vegetative Development - Chair: Kathy Barton Maui 316C
8:30 - M2301: Kathryn Barton - Using oppositely acting transcription factors to identify
components of the ad/abaxial network of Arabidopsis

8:55 - M2302: Derek W.R. White - PEAPOD limits and coordinates vascular
procambium activity and stomatal density in Arabidopsis.

9:20 - M2303: Maureen C. McCann - Functions of rhamnogalacturonan-I in plant
growth

9:45 - M2304: Eric Engstrom - Arabidopsis orthologs of the Petunia HAM mutant
regulate meristem indeterminacy, organ generation and growth in both the shoot and
the root.

M2301 Using oppositely acting transcription factors to identify components of the ad/abaxial network of Arabidopsis

Barton, Kathryn-presenter kbarton@stanford.edu(a) Reinhart, Brenda J. (@)  Kerstetter, Randall (b) Huang, Tengbo (b)  Wenkel, Stephan
(a)

"The asymmetric distribution of cell and tissue types from the top to the bottom of the leaf is critical to leaf function. The upper domain of the leaf
with its tightly packed, chlorophyll rich palisade layer of cells is specialized for light capture while the lower domain with its loosely packed spongy
mesophyll is specialized for gas exchange. Asymmetric differences are established along the ad/abaxial dimension of the leaf primordium while the
primordium is still closely associated with the meristem. The ad/abaxial regulatory network controls the specification of ad/abaxial polarity within the
leaf primordium. In addition to controlling the asymmetric development of the leaf blade this network also controls branching in the shoot and the
root and vascular development. The KANADI and REVOLUTA transcription factors work in opposite directions in the ad/abaxial network: KANADI
promotes abaxial development while REVOLUTA promotes adaxial development. We have used inducible versions of these transcription factors and
time course experiments to identify downstream targets in an effort to complete our understanding of the ad/abaxial network. Because these factors
act in opposite directions, it is possible to leverage more information from these studies than would be possible by analyzing each factor in isolation.
In this way, we have been able to identify targets regulated by both factors acting in opposite directions. One of the key findings of this work is that
the ad/abaxial network patterns hormone signaling. We will discuss aspects of hormone signaling in the brassinolide, auxin and ABA pathways that
are patterned by the ad/abaxial network. "

(a) Department of Plant Biology, Carnegie Institution (b) Waksman Institute, Rutgers University

M2302 PEAPOD limits and coordinates vascular procambium activity and stomatal density in Arabidopsis.
White, Derek W. R.-presenter derek.white@agresearch.co.nz(a)



"Vascular plants can vary their size in response to different environmental conditions by regulating the growth of leaves, stems and roots. Although
this is a common observation there is only limited information about the genetic mechanisms controlling and coordinating plant secondary growth.
Much of higher plant secondary growth is determined by the activity of populations of dispersed stem cells (DSC), most notably the vascular
procambium/cambium and the shoot epidermal meristemoid mother cells (MMC) that initiate the stomatal lineage. The densities of both the vascular
tissue and stomata play significant roles in the water transpiration stream that is critical to the growth of higher plants. In Arabidopsis deletion of the
PEAPOD (PPD) locus results in enlarged domed-shaped leaves (1). This excess leaf growth in ppd mutant plants is due to increased proliferation of
the MMCs that develop into the stomata guard and leaf pavement cells of the epidermis. The loss-of-function mutant also has thickened roots,
hypocotyls and stems due to higher levels of procambium/cambium activity producing greater vascular growth throughout the plant. The PPD locus is
composed of two orthologs, PPD1 and PPDZ2, which encode novel members of the 7ZFY gene family. Over expression of PPD reduces
procambium/cambium activity and MMC activity resulting in reductions in both vascular growth and stomatal density. The PPD genes therefore act as
repressors of dispersed stem cell activity during organ development, coordinating tissue growth by limiting vascular and stomatal density. PPD
homologs are present in a wide range of eudicot plants, conifers and lycophytes, all plants that have a vascular cambium,but absent from plants
without vascular cambium. White, D.W.R. (2006) PNAS 103:13238-13243 "

(a) AgResearch, Grasslands Research Centre

M2303 Functions of rhamnogalacturonan-I in plant growth

McCann, Maureen C.-presenter mmccann@purdue.edu(a)  Zhou, Shaohua (a)  Penning, Bryan (@)  Carpita, Nicholas C. (a)

"The cell wall constrains the sizes and shapes that plant cells achieve. The synthesis of cellulose microfibrils is essential for plant growth and the
orientations in which microfibrils are deposited determine the directions in which cells can expand. However, we have obtained evidence that another
cell wall polysaccharide, rhamnogalacturonan-I (RG-I), has crucial functions in plant and organ growth. Seven genes (MYST genes) in Arabidopsis
have sequence similarity to microbial rhamnogalacturonan lyases (RG-lyases), secreted enzymes that cleave RG-I in plant cell walls. For one gene
family member, AtMYST6, we have confirmed that the gene encodes a functional RG-lyase by heterologous expression in E. coli. A genetic functional
analysis of AtMYST6 shows that the MYST6 protein is required for root hair development and over-expression of AtMYST6 increases root growth and
alters root system architecture, overcoming constraints on normal root growth. These constraints may be biophysical as the substrate for RG-lyase,
RG-I, may act to constrain root cell expansion, or physiological as the reaction products may act as signal molecules. Expression of a second MYST
family member, MYST4, is required for normal plant stature: knockdown of MYST4 transcription results in severe dwarfing of the aerial parts of the
plant. The key challenge is to reconcile the activity of RG-lyase in the cleavage of RG-I molecules with the dramatic growth phenotypes in our gain-
of-function and loss-of-function lines. Structural variants of RG-I with different side-chains are developmentally regulated but their functions in cell
wall architecture and in plant growth are not known. We hypothesize that endogeneous RG-lyases regulate biophysical properties of cell walls by
modulating RG-I structure. "

(a) Puraue University

M2304 "Arabidopsis orthologs of the Petunia HAM mutant regulate meristem indeterminacy, organ generation and growth in both
the shoot and the root."

Engstrom, Eric-presenter emengs@wm.edu(a) Hu, John (@)  Orlova, Evguenia (a) Bowman, John (b)

"Maintenance of indeterminacy is fundamental to the generation of plant architecture, and a central component of the plant life-strategy, woody
perennials being capable of growing for thousands of years. The Petunia HAIRY MERISTEM (HAM) gene, a member of the GRAS family of
transcriptional regulators, promotes meristem indeterminacy by undefined non cell-autonomous signaling mechanisms. ham mutants exhibit arrest of
lateral organ formation and differentiation of the meristem as stem. No equivalent phenotypes are have been reported to date in Arabidopsis, nor
have phenotypes resulting from loss-of-function alleles of Arabdopsis HAM orthologs (AtHAMs). Here we report that Arabidopsis mutants homozygous
for probable null alleles of three AtHAMs exhibit phenotypes of, axillary shoot meristem arrest, abnormal phyllotaxis, meristem identity defects,
reduced shoot growth, partial male infertility, and reduced length of the main root, and reduction in the size of the root apex. Gain-of-function
mutants, resulting from fusion of a YFP protein to the C-terminal end of the AtHAM At2g45160, exhibit the complementary phenotype of multiple
shoots, while gain-of-function mutants resulting from disruption of the microRNA binding site exhibit the phenotypes of reduced shoot and root
growth. Phylogenetic analysis of GRAS genes from P. patens, S. moellendorffii, O. sativa and Arabidopsis, suggest that HAM genes are closely related
to the DELLA subfamily, and that At4g36710 is a HAM gene that lacks the microRNA binding site conserved among all other members of the HAM
subfamily. "

(a) The College of William and Mary (b) Monash University, Clayton Campus

Start End Event Location

8:30 AM 10:10 AM | Minisymposium 24: Cell Walls - Chair: Allan Showalter O’ahu 313A
8:30 - M2401: Markus Pauly - The substitution pattern of plant cell wall cross-linking
glycans is determined by apoplastic glycosidases

8:55 - M2402: Allan M. Showalter - Identification and characterization of
hydroxyproline B-galactosyltransferase activity involved in arabinogalactan-protein
biosynthesis in tobacco and Arabidopsis

9:20 - M2403: Patrick T. Martone - Lignified' seaweeds: mechanical consequences of
cell wall elaboration in a red alga

9:45 - M2404: Daniel L. Mullendore - A new method to investigate the cell wall of living
cells by high-resolution scanning electron microscopy

M2401 The substitution pattern of plant cell wall cross-linking glycans is determined by apoplastic glycosidases

Pauly, Markus-presenter paulymar@msu.edu(a)  Gunl, Markus (a)  Souza, Amancio (a) Neumetzler, Lutz (b)  Florian, Kraemer (a)

"Among plant cell wall polymers cross-linking glycans play a major role in maintaining the structural integrity of the wall by their tight association with
cellulose microfibrils. More importantly, their metabolism is thought to be essential resulting in cell elongation and thus plant growth. Unlike cellulose,
crosslinking glycans (also known as hemicelluloses) contain sidechains of various length making them water soluble and thus enzyme accessible.
Although many glycosyltransferases and glycansynthases have been characterized in recent years, it is not known what determines the heterogeneity
of the sidechain structures. Our data presented here provides strong evidence that this heterogeneity is determined by apoplastic glycosidases and
not by the biosynthetic machinery in the Golgi-apparatus. We used a semi-automated forward genetic approach facilitating oligosaccharide mass
profiling (OLIMP) to identify Arabidopsis mutants with altered cross-linking glycan structures, specifically xyloglucan, the most dominant crosslinking
glycan in the primary walls of dicots. So far, 36 mutants have been identified containing xyloglucans with different degrees of carbohydrate
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substitutions including patterns of O-acetylation as well as novel hitherto unknown structures. Positional cloning of two of the mutants indicated a
mutation in two different apoplastic glycosidases acting on specific xyloglucan substituents. The characterisation of those mutants in terms of cell wall
polysaccharide structure but also functional aspects on cross-linking glycan metabolism as well as effects on plant growth and development will be
presented. "

(a) DOE-Plant Research Laboratory (b) Max-Planck Institute for molecular Plant Physiology

M2402 Identification and characterization of hydroxyproline B-galactosyltransferase activity involved in arabinogalactan-protein
biosynthesis in tobacco and Arabidopsis

Liang, Yan (a) Faik, Ahmed (a) Tan, Li (b) Kieliszewski, Marcia K (b)  Showalter, Allan M-presenter showalte@ohio.edu(a)
http://www.plantbio.ohiou.edu/epb/faculty/faculty/ams.htm

"Arabinogalactan-proteins (AGPs) are involved in a wide range of processes in plants, including plant growth and development, cellular morphology,
programmed cell death and plant-microbe interactions. The sugar side chains of AGPs are attached to hydroxyproline (Hyp) residues in the protein
backbone through O-glycosidic bonds and account for more than 90% of the molecular mass of these glycoproteins. This study seeks to understand
the biochemistry and molecular genetic basis of AGP glycosylation in order to elucidate the biosynthetic pathway and function of AGPs. We previously
expressed a synthetic gene encoding an AGP core protein motif of fifty-one [Ala-Pro] repeat units in tobacco BY-2 cells and obtained the [Ala-Hyp]s;
peptide glycosylated with arabinogalactan side chains, indicating that tobacco BY-2 cells have a complete AGP glycosylation system. An AGP
galactosyltransferase (GalT) assay was developed using microsomal membranes from tobacco BY-2 cells as the enzyme source and HF-
deglycosylated [Ala-Hyp]s; peptide ([AO]s1) as the substrate acceptor, in the presence of UDP-[**C]Galactose as the sugar donor. In addition,
chemically synthesized [Ala-Hyp]; peptide ([AO];) was also used as the substrate acceptor in place of [AO]s;. Hyp: B-GalT activity was detected in
the assay with both peptide substrate acceptors and was verified by structural analysis of the products using reverse phase-high performance liquid
chromatography analysis, sugar analysis and linkage analysis. Similar Hyp: B-GalT activity was also detected in microsomal membranes from
Arabidopsis suspension cells. Purification of the Hyp: B-GalT enzyme from Arabidopsis cells is currently underway to allow for proteomic analysis and
identification/testing of candidate Hyp: B-GalT genes."

(a) Ohio University, Department of Environmental & Plant Biology, Molecular & Cellular Biology Program (b) Ohio University, Department of Chemistry
and Biochemistry, Molecular & Cellular Biology Program

M2403 'Lignified' seaweeds: mechanical consequences of cell wall elaboration in a red alga

Martone, Patrick T-presenter pmartone@interchange.ubc.ca(a)  Estevez, Jose M (b)

http://www.botany.ubc.ca/martone/

"The recent discovery of secondary cell walls and lignin in the intertidal red alga Calliarthron cheilosporioides has raised many questions about the
adaptive significance and evolutionary history of these traits. In land plants, lignified cell walls mechanically stabilize upright growth and facilitate
hydraulic transport. In Calliarthron, thick lignified cell walls strengthen tissues, helping fronds resist breaking under waves crashing on the shore. In
this study, we performed standard material testing techniques to further explore the mechanical properties of this unique algal tissue. Engineering
stress-strain analyses reveal that Calliarthron tissue is stronger and stiffer than other algal tissues, but not as stiff as terrestrial plant tissues.
Calliarthron tissues are also highly extensible, able to stretch more than twice their original length, unlike lignified terrestrial tissues which generally
cannot stretch more than 1-3%. The addition of secondary walls makes Calliarthron tissues stronger and tougher, absorbing more than ten-times the
energy per volume as most woody or algal tissues before breaking. This mechanical augmentation coincides with a doubling of cellulose content
within the walls and may be unrelated to lignin content. Surprisingly, as Cafliarthron cell walls get thicker, they also get weaker per unit area,
suggesting that either primary walls deteriorate over time or that secondary walls are made of weaker materials than primary walls."

(a) Department of Botany, University of British Columbia (b) Laboratorio de Fisiologia y Biologia Molecular, IFIByNE (CONICET), University of Buenos
Aires

M2404 A new method to investigate the cell wall of living cells by high-resolution scanning electron microscopy

Mullendore, Daniel L.-presenter mullendore@wsu.edu(a)  Knoblauch, Michael (a)

"Most three-dimensional investigations of cell wall structure using SEM and AFM deal with non-living woody tissue; where the plant clears cytoplasmic
debris from cell walls during programmed cell death. However, investigation of living cells requires cytoplasm removal to expose the cell wall.
Common methods to clear the cytoplasm include hypochloride and triton X-100. Due to the action of free radicals, fragile, thin cell walls often
collapse before the cytoplasm is cleared. We have developed a method employing a progressive enzymatic digest of the cytoplasm to expose the thin
cell wall of living cells (e.g. parenchyma, cambium etc.) while maintaining ultrastructure. Cell wall structures like plasmodesmata and cellulose fibrils
are easily visualized. We have investigated the three dimensional structure of sieve plates and occlusion of sieve plate pores by callose in response to
injury. It has been proposed that callose can occlude pores in a matter of seconds. Our data indicate that callose is deposited in the sieve pores at a
rate of 16nm per minute. This may be sufficient to occlude smaller sized sieve pores and plasmodesmata within minutes. However, many plants
contain sieve plate pores with diameters of 1 y;m or more. These large sieve pores require additional occlusion mechanisms to prevent excess loss of
assimilates in an injury event. Our data have a major impact on the understanding of phloem physiology and plant-insect interactions. Furthermore,
this method allows for high-resolution investigations of cell walls in a nhumber of other cell types."

(a) Washington State University, School of Biological Sciences

Start End Event Location

10:40 AM 12:20 PM | Minisymposium 25: Cell to Cell Communication - Chair: David Jackson Lana’l 314
10:40 - M2501: David P. Jackson - Regulation of KNOTTED1 cell-to-cell
trafficking by a chaperonin protein

11:05 - M2502: Jae-Yean Kim - Dof transcription factors: to move or not to
move, that is the question

11:30 - M2503: Linqu Han - New insights into the CLAVATA signal transduction
pathway

11:55 - M2504: Gad Miller - Reactive oxygen species mediate a rapid systemic
signal in Arabidopsis thaliana.

M2501 Regulation of KNOTTED1 cell-to-cell trafficking by a chaperonin protein.
Jackson, David p-presenter jacksond@cshl.edu(a) Xu, Morgan (@) Wang, Jing (a)  Benitez Alfonso, Yoselin (a)
"Cell-to-cell communication plays critical roles in specifying cell fate and coordinating development in multi-cellular organisms. A new paradigm for



such communication in plants is the selective trafficking of transcription factors through plasmodesmata (PDs), channels that traverse the cell wall
and connect all plant cells. We have taken an unbiased genetic strategy to dissect the mechanism of PD trafficking. The maize KNOTTED1 (KN1)
homeodomain protein was the first plant protein found to selectively traffic through PD, and its trafficking appears to be important for its function in
stem cell maintenance. A gain-of-function trafficking assay in Arabidopsis was developed to demonstrate that the C-terminal region of KN1 is
necessary and sufficient for trafficking in vivo. This system provides a simple and tractable model to understand how proteins traffic and to isolate
mutants defective in trafficking. As a proof of concept for our strategy, a mutant with attenuated KN1 trafficking has been identified as a chaperonin
gene. This chaperonin appears essential for PD trafficking of some but all non-cell-autonomous proteins, and biochemical evidence suggests a
physical association between chaperonin and KN1. Proteins are thought to undergo partial unfolding during PD translocation, which makes the
discovery of this chaperonin particularly exciting. A functional characterization of chaperonins, the first ever factor so far known to be critical for KN1
PD trafficking will further our understanding of developmental regulation and mechanisms of selective cell-to-cell trafficking. In addition, it may give
mechanistic insights into this elaborate protein folding machinery, which is not well understood in any system at a molecular level. "

(a) Cold Spring Harbor Laboratory

M2502 "Dof transcription factors: to move or not to move, that is the question”

Kim, Jae-Yean-presenter kimjaeyean@gmail.com(a)  Rim, Yeonggil (@) Lucas, William J. (b)  Munawar , Ahmad (a) Cho, Won Kyong

(@) Chu, Hyosub (a) Jo, Yeonhwa (@) Zhao, Xuping (@)  Jeon, Che Ok (a) Kim, Hye-Jin (a) Hong, Jong-Chan (a)

"Plant cells developed a sophisticated signaling pathway through intercellular symplasmic channels termed plasmodesmata. Over the past decade,
intercellular trafficking of transcriptional factors (TFs) has emerged as a novel mechanism of cell-to-cell communication in plant development. This
movement through plasmodesmata occurs either via a selective pathway or a gated, non-selective pathway. To identify non-cell-autonomous
transcription factors (NCATFs), we performed a genome-wide screen using the GAL4-UAS activation system in Arabidopsis. For this purpose, we used
the CS9094 GAL4 enhancer trap line which drives the expression of GFPer in the cortex and endodermal layers of root tip. Among about 300
transgenic lines carrying a UAS-TF-mCherry construct, 75 TF T1 lines showed detectable mCherry fluorescent signal, and mCherry fluorescent signal
in 27 lines was detected outside of the expression domain. Hence, approx. 37% of the tested TFs, including 19 members of 64 TF families, showed
potential intercellular TF trafficking. As a model to study the trafficking mechanism and function of NCATFs, we selected the Dof family, a plant
specific class of TFs. This family has a highly conserved Dof domain which recognizes an AAAG motif as the essential sequence element within the
target DNA-binding site. The Dof domain performs the dual function of DNA binding and protein."

(a) Gyeongsang National University (b) University of California

M2503 New insights into the CLAVATA signal transduction pathway

Han , Linqu -presenter hanl@umich.edu(a) Clark , Steven (a)

"In Arabidopsis, almost all aerial organs are developed from the shoot apical meristem (SAM). A functional SAM is maintained through a delicate
balance between the restriction of stem cell proliferation and the promotion of organ primordia differentiation. In Arabidopsis, the stem cell
population in the SAM is specified by a negative feedback loop which consists of WUSHEL (WUS) and CLAVATA genes. The CLAVATA (CLV) genes
including CLV1, CLV2 and CLV3 are signaling proteins which are shown to function together in the stem cells to restrict its proliferation by repressing
WUSHEL expression. It has been proposed that stem cells in the SAM secrete the putative CLV3 signaling ligand into extracellular space where it is
perceived by a receptor complex compromising a receptor-like kinase CLV1 and a receptor-like protein CLV2. The CLV3 ligand has been shown to
bind the ectodomain of CLV1 in vitro while the mechanism by which the CLV3 ligand activates CLV1 remains unknown. Recent genetic studies have
identified multiple receptor-like kinases including CORYNE (CRN), BAM1 and BAM2, which genetically interact with the CLV1 or CLV2 to specify stem
cell population. The BAM1 and BAM2 share a similar protein structure with CLV1 while the CRN is a membrane-associated kinase with a very short
extracellular domain. Despite of the extensive genetic interactions demonstrated among these receptors, detailed biochemical analysis of these
receptor proteins have been made difficult due to their limited expression in small number of cells. Here we took advantage of a heterologous protein
expression system and conducted a preliminary biochemical study of these receptors. "

(a) The University of Michigan

M2504 Reactive oxygen species mediate a rapid systemic signal in Arabidopsis thaliana.

Miller, Gad-presenter gadmiller@gmail.com(a)  Schlauch, Karen (@) Tam, Rachel (a) Cortes, Diego (b)  Torres, Miguel A (c)  Shulaev,
Vladimir (b)  Dangl, Jeffery L (d)  Mittler, Ron (a,e)

"Cell-to-cell communication and long distance signaling play an important role in the response of plants to pathogens, pests, mechanical wounding
and extreme environmental conditions. Here, we uncover a rapid systemic signal that travels at a rate of ~8 cm min-1 and is dependent on the
presence of the respiratory burst oxidase homolog D (RbohD) gene. Signal propagation is accompanied by the accumulation of reactive oxygen
species (ROS) in the extracellular spaces between cells, and can be inhibited by the suppression of ROS accumulation at locations distant from the
initiation site. The systemic signal can be triggered by wounding, heat, cold, high light and salinity stresses. Our results reveal a profound and
general role played by ROS in mediating rapid, self-propagating systemic signals in plants. "

(a) Department of Biochemistry University of Nevada, Reno (b) Virginia Bioinformatics Institute, Virginia Tech (c) Department of Biotechnology,
Madrid Technical University (d) Department of Biology, University of North Carolina (e) Department of Plant Sciences, Hebrew University of Jerusalem

Start End Event Location

10:40 AM 12:20 PM | Minisymposium 26: Transcriptional and Post-transcriptional Regulation - Kaua'T 311
Chair: Christoph Peterhansel

10:40 - M2601: Wen-hui Shen - Histone methylation and histone ubiquitylation in
regulation of gene transcription, plant growth and development

11:05 - M2602: Christoph Peterhansel - Signal integration on chromatin: The histone
language of photosynthetic gene expression in maize

11:30 - M2603: Yoo-Sun Noh - The RNA-Binding Protein ELF9 Directly Reduces SOCI
Transcript Levels through Nonsense-Mediated mRNA Decay in Arabidopsis

11:55 - M2604: Q. Quinn Li - Galcium signaling and the role of a polyadenylation
factor in plants response to environment

M2601 "Histone methylation and histone ubiquitylation in regulation of gene transcription, plant growth and development"
Shen, Wen-Hui-presenter wen-hui.shen@ibmp-ulp.u-strasbg.fr(a)  Berr, Alexandre (a) Menard, Rozenn (a)  Molitor, Anne (a)  Gao, Juan
(@) Meyer, Denise (a)
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http://ibmp.u-strasbg.fr/

"Histone methylation and histone monoubiquitylation are two types of epigenetic memory marks in eukaryotes. Both types of modifications can act
either in activation or in suppression of transcription. Reverse genetic analysis in Arabidopsis unravels critical roles for regulators of histone
methylation and/or histone monoubiquitylation in several processes of plant growth and development. Our studies demonstrated that H3K36 di- and
tri-methylation together with H2B ubiquitylation are involved in activation of expression of FLOWERING LOCUS C (FLC) and its homologue MAF
genes. This regulatory pathway is essential for the control of flowering time. Our work on POLYCOMB group (PcG) genes showed that a PRC1-like
complex containing LHP1, AtRING1a and AtRING1b acts in conjunction with the PRC2-catalyzed H3K27 methylation in suppression of Class I KNOX
genes (STM, BP/KNAT1, KNAT2 and KNAT6). This regulatory pathway plays important roles in the maintenance of proper stem cell activity within the
shoot apical meristem (SAM). We will show and discuss our recent data to highlight roles of histone methylation and histone ubquitylation in gene
transcription, plant growth and development as well as in plant responses to environmental stimuli, including abiotic and biotic stresses. References:
LIU, Z., et al. (2009) Plant J., accepted. XU, L., et al. (2009) Plant J. 57:279-288. XU, L. and SHEN, W.-H. (2008) Curr. Biol. 18:1966-1971. XU, L., et
al. (2008) Mol. Cell. Biol. 28:1348-1360. LIU, S.M., et al. (2007) Plant J. 52:914-926. ZHU, Y., et al. (2006) Plant Cell 18:2879-2892. ZHAO, Z., et al.
Nature Cell Biol. 7:1256-1260. DONG, A., et al. (2005) Plant Physiol. 138:1446-1456. "

(a) IBMP du CNRS

M2602 Signal integration on chromatin: The histone language of photosynthetic gene expression in maize

Peterhansel, Christoph-presenter cp@botanik.uni-hannover.de(a)  Horst, Ina (a) Dreesen, Bjoern (c)  Offermann, Sascha (b)
http://www.botanik.uni-hannover.de

"Photosynthetic gene expression is regulated by a wealth of stimuli that are integrated into a single promoter response. We use transcriptional
control of genes controlling C4-metabolism in maize as a model to study information storage and read-out on chromatin. Histones, the building blocks
of the nucleosome, can be madified in various ways. Many of these modifications have been associated with gene activity or repression, respectively.
Our analyses reveal that positional and environmental stimuli control specific promoter modifications independent of whether the gene is finally
activated: Three acetylation sites are modified on the core promoter upon illumination whereas most others are constitutively modified. This effect is
regulated by light-dependent inactivation of a histone deacetylase [1,2]. Trimethylation of histone H3 lysine 4 is controlled by developmental
information and set in a tissue-specific manner long before genes are activated [3]. This code is restricted to the proximal promoter region, whereas
histone modifications on distal promoters follow a more simple charge neutralization model [2]. Pseudogene copies are repressed by a DNA
methylation signal and dimethylation of histone H3 lysine 9. Both markers are precisely limited to a short region closely behind the transcription start
site. We currently extend our studies to circadian control of gene regulation and genome-wide analyses of stimulus-dependent histone modifications.
These results will allow new insights into the vocabulary of the histone language in plants. [1] Offermann et al (2006) Plant Physiology 141: 1078-
1088, [2] Offermann et al (2008) Genetics 179: 1891-1901 [3] Danker et al (2007) Plant Journal 53: 465-474"

(a) Leibniz University Hannover (b) Washington State University (c) RWTH Aachen University

M2603 The RNA-Binding Protein ELF9 Directly Reduces SOC1 Transcript Levels through Nonsense-Mediated mRNA Decay in
Arabidopsis

Noh, Yoo-Sun-presenter ysnoh@snu.ac.kr(@)  Song, Hae-Ryong (a) Song, Ju-Dong (a) Cho, Jung-Nam (a)  Amasino, Richard M (c)  Noh,
Bosl (b)

"SUPPRESSOR OF OVEREXPRESSION OF CO 1(S0CI) is under a complex transcriptional regulatory network that allows for the integration of multiple
floral regulatory inputs from photoperiods, gibberellin, and FLOWERING LOCUS C. However, the posttranscriptional regulation of SOCI has not been
explored. Here we report that EARLY FLOWERING 9 (ELF9), an Arabidopsis RNA-binding protein, directly targets the SOC1 transcript and reduces
SOCI mRNA levels, possibly through a nonsense-mediated mRNA decay (NMD) mechanism. The fully spliced SOC1 transcript is up-regulated in e/f9
mutants as well as in mutants of NMD core components. Further, a partially spliced SOC! transcript containing a premature termination codon
increases more significantly than the fully spliced transcript in e/f9in an ecotype-dependent manner. A Myc-tagged ELF9 protein (MycELF9) directly
binds to the partially spliced SOCI transcript. Previously known NMD target transcripts of Arabidopsis are also up-regulated in e/f9 and recognized
directly by the MycELF9. SOCT transcript levels are also increased by the inhibition of translational activity of ribosome. Thus, the SOCZ transcript is
one of direct targets of ELF9, which appears to be involved in NMD-dependent mRNA quality control in Arabidopsis."

(a) Seoul National University (b) Gyeongsang National University (c) University of Wisconsin

M2604 Calcium signaling and the role of a polyadenylation factor in plants response to environment

Li, Q. Quinn-presenter lig@muohio.edu(a)  Xu, Rugiang (@) Liu, Man (a)  Addepalli, Balu (b)  Hunt, Arthur G (b)

http://www.polyA.org

"Processing of mMRNA is recognized as an important gene expression regulatory hub due to its role in dramatically increase of transcriptome and
proteome complexity in higher eukaryotes. Among such processing events is the alternatively polyadenylation of mRNA that produce diverse
transcript ends, many of which may result in different protein coding capacity. We have previously characterized an Arabidopsis polyadenylation
factor, Cleavage and Polyadenylation Specificity Factor subunit 30 (CPSF30) that is part of the plant polyadenylation apparatus. A T-DNA insertion in
the first exon of the gene for CPSF30 (OX76) led to an increased tolerance to oxidative stress. Interestingly, we found that the CPSF30 is a
calmodulin binding protein as well as an RNA binding protein, and its activity can be modulated by redox. Moreover, calmodulin inhibits the RNA
binding activity of CPSF30, indicative of a role of calcium signaling. Further characterization of the ox?6 mutant revealed that it also differently
responds to other environmental stimuli, e.g. heat stress, hormones, flowering time, and even lateral root development. Early analysis of mMRNA
polyadenylation profile of oxt6 demonstrates potential change of alternative polyadenylation profile. More interestingly, OX76 gene also encodes
another larger protein (C30Y) that contains most of CPSF30, but has a C-terminal extension that contains a domain homologous to a protein
implicated in mRNA splicing. Since C30Y also contains the calmodulin binding domain, its role in environmental and developmental responses would
also be impacted by calcium signaling. Further analysis of the calmodulin binding domain mutants on both proteins and their responses to
environmental stimuli are on going. "

(a) Miami University, Ohio (b) University of Kentucky



Start End Event Location
10:40 AM 12:20 PM Minisymposium 27: Bioenergy Crops - Chair: Frank Dohleman, ASPB Moloka'T 315
Ambassador

10:40 - M2701: Leyla T. Hernandez-Gomez - Development of Dunaliella strains
for enhanced biofuel feedstock production.

11:05 - M2702: Rui Zhou - A functional genomics approach to understanding
and remodeling plant cell walls of bioenergy crops

11:30 - M2703: Jaemo Yang - Controlled silencing of 4-Coumnarate:Coenzyme A
Ligase alters lignocellulose composition.

11:55 - M2704: Frank G. Dohleman - Sixty percent more productive than maize
in the Midwest! How does Miscanthus do it?

M2701 Development of Dunaliella strains for enhanced biofuel feedstock production.

Hernandez-Gomez, Leyla T.-presenter leylathg@yahoo.com(a) Lemos, Mark S. (a)  Albion, Rebecca L. (a)  Shintani, David K. (a)  Harper,
Jeff F. (@) Cushman, John C. (a)

"Halophytic unicellular green algae within the genus Dunaliella could serve as alternative feedstocks for the generation of biofuels, because they
contain high amounts of triacylglycerols (TAGs) and starch, which could be extracted, processed and refined to meet the global demand for
transportation fuels. The overall goal of our project is to develop Dunaliella strains that contain elevated TAGs or starch content in order to increase
their feedstock potential for biodiesel or ethanol production, respectively, and to reduce production costs. In order to create an algal strain with
improved traits, Dunaliella cells were chemically mutagenized using ethyl methyl sulfonate (EMS) and mutant cells were selected reiteratively, by
continuous percoll density gradient centrifugation, for cells populations containing high oil/starch amounts. After only 10 rounds of density selection
there were significant qualitative differences observed in buoyant density between mock selected and reiteratively selected cell populations.
Furthermore, the selected populations displayed quantitative increases in either TAG or starch production illustrating that alterations in feedstock
characteristics can be derived in relatively short time frames. In addition, a stable transformation strategy to establish genetic manipulation tools is
being developed that will allow for the engineering of algal strains with improved feedstock traits."

(a) University of Nevada, Reno

M2702 A functional genomics approach to understanding and remodeling plant cell walls of bioenergy crops

Chen, Fang (a,c) Wang, Huanzhong (a,c) Zhao, Qiao (a,b) Shen, Hui (a,c) Zhou, Rui-presenter rzhou@noble.org(a)  Jackson, Lisa

(@) Shadle, Gail (@) Hernandez, Tim (a,c) Qi, Liying (@)  Dixon, Richard A (a,c)

http://www.noble.org

"The composition and structure of lignified cell walls has a significant impact on the value of plant-derived raw materials. We have previously
demonstrated clear relationships between lignin content/composition and the efficiency of saccharification by both chemical pre-treatment and
enzymatic hydrolysis using stably transformed alfalfa lines. It is clear that lignification is critical in plant support, water transport and, in some cases,
disease resistance. Therefore, technology for tissue-specific modification of lignin biosynthesis is highly desirable. To obtain a genetic and biological
understanding of the mechanisms that regulate cell wall biosynthesis, we developed a method for the large scale screening of M. truncatula
transposon insertion lines for discovery of novel genes affecting spatial patterns and amounts of lignin deposition in Medicago (~10,000 plants with
multiple insertions). Twenty five particularly interesting mutant lines were obtained with altered patterns of lignification and cell wall structure. Some
of these mutants have intact vascular systems but have altered fiber cell walls and lignin content with no visible defects in plant growth and
development. Cloning and characterization of the genes affected in these mutants will enable us to confirm their biological functions and provide a
better understanding of the biochemical and regulatory pathways that determine cell wall phenotypes. Candidate genes were also selected from
microarray and comparative genomic studies in M. truncatula and switchgrass. We anticipate that this approach will ultimately provide a technical
platform for the remodeling of plant cell wall structure of bioenergy crops. "

(a) The Samuel Roberts Noble Foundation (b) Oklahoma Bioenery Center (c) DOE BioEnergy Science Center

M2703 'Controlled silencing of 4-Coumarate:Coenzyme A Ligase alters lighocellulose composition.'

Yang, Jaemo-presenter jyang@danforthcenter.org(a)  Roger, Beachy N (a)

"Lignocellulose is touted as the primary source of renewable energy in the coming years. An important challenge to achieving this goal is that most
biomass, such as corn stover, switchgrass, woody plants and other feedstocks, are not easily converted to fermentable substrates. Typically, lignin, a
phenolic polymer, impedes the degradation of cell wall polysaccharides to fermentable sugars. In order to reduce lignin levels during or before full
maturation we generated transgenic Arabidopsis plants containing genes that confer constitutive or inducible silencing of the 4CL gene that plays a
key role in lignin biosynthesis. While the 4CL gene was highly expressed in WT plants, the amount of 4CL mRNA was greatly reduced in transgenic
plants in which the 4CL gene was silenced by RNAI. As a result the stems of the transgenic plants exhibited 25% reduction in lignin with concomitant
20% increase in cellulose. To determine if it was possible to alter lignocellulose composition at specific times in plant development we applied an
inducible gene expression system to 4CL-silencing. We treated the gene-inducing ligand to three different growing stages: at bolting, in immature
stages (5 ~ 7 cm high), and at intermediate stages (10 ~ 15 cm high). The result was similar to the result in plants with constitutive knock-down of
4CL: i.e., the stems of induced plants exhibited increased cellulose content and reduced amount of total lignin when compared with non-induced
stems. Interestingly, even the bolting stems from plants induced during the intermediate stage exhibited altered biochemical composition of the cell
wall. Our results suggest that it will be possible to alter lignocellulose composition in some plants without affecting normal growth and development.

(a) Donald Danforth Plant Science Center

M2704 Sixty percent more productive than maize in the Midwest! How does Miscanthus do it?

Dohleman, Frank G.-presenter dohleman@illinois.edu(a)  Long, Stephen P (a)

http://www.miscanthus.uiuc.edu

"An economically and energetically favorable bioenergy crop must be able to produce large quantities of biomass with minimal inputs. The C,4 species
Miscanthus (Miscanthus x giganteus) and maize (Zea mays) are being used or considered as energy crops. Until now their productivity has not been
directly compared. In side-by-side large scale field trials in the Corn Belt of central Illinois, USA, Miscanthus was 60% more productive than maize
(p<0.0001). The total productivity of a crop species is determined by the product of the total amount of solar radiation which is incident on an area
of land (Qwt) efficiencies of light interception (&) and conversion into biomass (€¢). Understanding the basis for higher productivity in Miscanthus will
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show how corn and other C4 crops could be engineered to increase yield. Averaged over two complete growing seasons, €; for Miscanthus was 61%
higher than in maize (p<0.0001) accounting for the difference in biomass accumulation. This was because Miscanthus developed a green leaf canopy
earlier and maintained it later than maize. Conversion efficiency was not different between species (p=0.5). In 2007 and 2008, the diurnal course of
photosynthesis was measured on sunlit and shaded leaves of each species on 26 dates throughout the two growing seasons. The daily integral of
photosynthetic CO2 uptake was up to 60% higher in maize, during mid-summer, however when integrated across the two complete growing
seasons, there was no difference in leaf-level assimilation (p=0.4562). Green Leaf Area Index (GLAI), was measured destructively on the same dates
as gas exchange, and when integrated over two full growing seasons, GLAI was more than double for Miscanthus when compared to maize
(p<0.0001). By combining information on photosynthesis of different leaf layers with canopy size and structure, total photosynthesis of both crops
were calculated. Canopy photosynthesis across both growing seasons was 44% higher in Miscanthus than in maize (p<0.0001), corresponding
closely with the difference in peak biomass. Finally to determine the basis for the superior leaf-level photosynthesis in maize at mid-season, light and
CO2 responses were derived to determine /n vivo biochemical limitations. These showed that in mid-season maize has a higher maximum velocity of
PEP carboxylation (Vpmax) and a higher velocity of PEP regeneration (V,r), as well as a higher light saturated rate of photosynthesis (Asat) and higher
maximum quantum efficiency of CO, assimilation (®co2 max). These biochemical differences, however, are compensated by a larger leaf area in
Miscanthus, and its ability to maintain photosynthetically competent leaves at the cooler temperatures of late spring and fall."

(a) University of Illinois

Start End Event Location

10:40 AM 12:20 PM Minisymposium 28: Rhythms - Chair: Shu-Hsing Wu Maui 316A
10:40 - M2801: Shu-Hsing Wu - Two new clock proteins, LWD1 and LWD2, regulate
Arabidopsis photoperiodic flowering

11:05 - M2802: Norihito Nakamichi - Pseudo-response Regulator 9, 7 and 5 are
Repressors of CCA1 and LHY Transcription in Arabidopsis Circadian Clock

11:30 - M2803: Sergei A. Filichkin - Diurnal and circadian transcript profiling defines
functionally conserved key clock regulated genes among arabidopsis, rice, and poplar
11:55 - M2804: C. Robertson McClung - Natural Allelic Variation In Circadian Clock
Function In Brassica rapa

M2801 "Two new clock proteins, LWD1 and LWD2, regulate Arabidopsis photoperiodic flowering"

Wu, Shu-Hsing-presenter shuwu@gate.sinica.edu.tw(a,b)  Wu, Jing-Fen (a) Wang, Ying (a,b)

"The 'light' signal from the environment sets the circadian clock to regulate multiple physiological processes for optimal rhythmic growth and
development. One such process is the control of flowering time by photoperiod perception in plants. In Arabidopsis, the flowering time is determined
by the correct interconnection of light input and signal output by the circadian clock. The identification of additional clock proteins will help to better
dissect the complex nature of the circadian clock in Arabidopsis. Here we show LWD1/LWD2 as new clock proteins involved in photoperiod control.
The wd1/wa2 double mutant has an early flowering phenotype, which could be complemented by either LWD1 or LWD2. LWD1 and LWD2 share
greater than 90% sequence similarity and function redundantly, yet their expression is independent of each other. The early flowering phenotype is
contributed by the significant phase shift of COand, therefore, an increased expression of F7 before dusk. Clock genes tested have a short period
length in the wd1/wd2 double mutant. Our data imply that LWD1/LWD?2 proteins function in close proximity to or within the circadian clock for
photoperiodic flowering control. We will describe the in depth characterization of LWD1/LWD?2 in the aspects of their expression kinetics, subcellular
localization and their impact on clock genes."

(a) Institute of Plant and Microbial Biology, Academia Sinica (b) Graduate Institute of Life Science, National Defense Medical Center and Academia
Sinica

M2802 "PSEUDO-RESPONSE REGULATOR 9, 7 and 5 are Repressors of CCA1 and LHY Transcription in Arabidopsis Circadian Clock"
Nakamichi, Norihito-presenter nnakamichi@psc.riken.jp(a)  Kiba, Takatoshi (a)  Sakakibara, Hitoshi (a)
http://labs.psc.riken.jp/brt/English/index.html

"Circadian clocks regulate daily fluctuations of many physiological events in organism. In plant, an interlocking transcriptional/translational of 24h-
feedback loop of clock-associated genes is thought to be clock core. PSEUDO-RESPONSE REGULATORY (PRR9), PRR7, PRR5, TIMING OF CAB
EXPRESSION 1 (TOC1, also called PRR1), closest paralog of MYB transcription factors CIRCADIAN CLOCK ASSOCIATED 1 (CCA1) and LATE
ELONGATED HYPOCOTYL (LHY), play pivotal role in the interlocking feedback loop. Genetic study have suggested that PRR9, PRR7, and PRR5
somehow repress morning genes CCA1 and LHY, whereas activate evening gene TOC1. However, the molecular function of PRR proteins is mostly
unknown. Here we demonstrate that nuclear entry of PRR5 can immediately repress CCA1 and LHY expression. Reporter assay indicated that PRR
proteins repress CCA1 promoter activity. In addition, chromatin-immunoprecipitation analysis indicated the interaction between PRR proteins and
upstream region of CCA1 and LHY genes during daytime in vivo. On the other hand, PRR proteins neither associated to TOC1 promoter region in
vivo, nor attenuate TOC1 promoter activity. These results establish PRR9, PRR7, and PRR5 as repressors for morning genes CCA1 and LHY during
daytime, which is essential to proper clock function. "

(a) RIKEN Plant Science Center

M2803 "Diurnal and circadian transcript profiling defines functionally conserved key clock regulated genes among arabidopsis, rice,
and poplar."

Filichkin, Sergei A. -presenter filichks@onid.orst.edu(a)  Priest, Henry (@)  Michael, Todd P. (b)  Breton, Ghislain (c) Kay, Steve (c)  Chory,
Joanne (d)  Mockler, Todd C. (a)

"To interrogate diurnal gene expression under light/temperature cycles in rice, Arabidopsis, and poplar we used whole-genome oligonucleotide
microarrays. Transcript abundance was phased to all hours over the day, with most genes peaking before dawn or dusk. Collectively, photocycles and
thermocycles controlled a large proportion (~40 %) of both the rice and the poplar transcriptomes. We have identified clusters of co-expressed genes
for each phase of the day in all three species. A total of 41-46% of predicted Arabidopsis-poplar-rice orthologs cycled under diurnal conditions.
Approximately 21-36% of the putative Arabidopsis-poplar-rice orthologs were phased to within 3 hrs of each other, suggesting that daily phasing of
gene expression is strongly conserved in higher plants. After cycling genes were identified, the promoters of genes on the individual gene lists for
each 1 hour phase of the day were analyzed using ELEMENT to identify significantly over-represented 3-8mer DNA words. The Z-score profiles for
several well characterized (ME, GBOX, EE, GATA) and novel (TBX, SBX) diurnal/circadian associated cis-regulatory promoter elements were conserved
among Arabidopsis, poplar, and rice. Identification of orthologous motifs in promoters of co-cycling gene clusters suggested that the diurnal/circadian
regulatory network is conserved among all three species and likely in other higher plants. "



(a) Oregon State University, Corvallis, OR 97331 (b) Rutgers University, Waksman Institute, Piscataway, NJ 08855 (c) University of California, San
Diego, CA 92093 (d) The Salk Institute and HHMI, La Jolla, CA 92037

M2804 Natural Allelic Variation In Circadian Clock Function In Brassica rapa.

Lou, Ping (a) Xie, Qiguang (a) Xu, Xiaodong (a)  Brock, Marcus T. (b)  Edwards, Christine E. (b,b)  Weinig, Cynthia (b)  McClung, C.
Robertson-presenter mcclung@dartmouth.edu(a)

http://www.dartmouth.edu/~rmcclung/index.html

"The endogenous circadian clock confers an internal periodicity that synchronizes an organism with the environmental period imposed by Earth's
rotation; when internal and external periods diverge, performance measures such as net photosynthesis decline dramatically. Crop species encounter
widely differing environmental conditions, including variable daylength and temperature. Thus, variation in circadian clock function has implications
for agricultural productivity, especially among crops grown across wide latitudinal ranges. To date, studies of the plant circadian clock have
emphasized Arabidopsis thaliana. We have extended this study to the crop plant, Brassica rapa. There is considerable variation in clock function
among cultivated Brassica rapa accessions. To identify genes responsible for this natural variation we have analyzed a set of Recombinant Inbred
Lines to identify Quantitative Trait Loci (QTL) for period, amplitude and temperature compensation of the circadian rhythm in leaf movement and for
flowering time, as well as for a number of morphometric parameters, including, size of floral organs, and hypocotyl length. We are generating
Heterogeneous Inbred Families to identify the genes responsible for these QTL. We also are testing candidate loci in transgenic Arabidopsis and 5.
rapa. We have developed a transgenic B. rapa hypocotyl system that expresses a light- and temperature-entrained circadian clock, as measured with
clock-regulated reporter gene fusions. Our results suggest that there is considerable potential for the modification of circadian clock function as well
as floral traits in B. rapa crops grown under agroecologically relevant daylength and temperature settings. Supported by National Science Foundation
grant IOB-0517111. "

(a) Dartmouth College (b) University of Wyoming

Start End Event Location

10:40 AM 12:20 PM Minisymposium 29: Protein Trafficking - Chair: Bonnie Bartel Maui 316C
10:40 - M2901: Tishiaki Mitsui - Plastid-targeting of rice ajpha-amylase
glycoprotein from the Golgi apparatus through the secretory pathway

11:05 - M2902: Naxhiely Martinez - Interdependence of the PEX5 and PEX7
peroxisome-targeting receptors in Arabidopsis thaliana

11:30 - M2903: Sundaram Kuppu - The Arabidopsis ankyrin repeat-containing
protein 2A is an essential molecular chaperone for the biogenesis of a class of
membrane-bound proteins and it plays an important role in plant growth and
development

11:55 - M2904: Rosa Lopez-Marques - Lipid pumps required for endocytosis and
formation of secretory vesicles

M2901 Plastid-targeting of rice alpha-amylase glycoprotein from the Golgi apparatus through the secretory pathway

Mitsui, Tishiaki-presenter t.mitsui@agr.niigata-u.ac.jp(a)  Kitajima, Aya (a)  Asatsuma, Satoru (a) Okada, Hisao (a) Hamada, Yuki

(@) Kneko, Kentaro (a) Toyooka , Kiminori (c)  Matsuoka, Ken (b,c)  Nakano , Akihiko (d,e)

"The well-characterized secretory glycoprotein, rice alpha-amylase isoform I-1 (AmyI-1), was localized within the plastids, and proved to be involved
in the degradation of starch granules in the organelles of rice cells. In addition, a large portion of AmyI-1 fused to green fluorescent protein (AmyI-1-
GFP), expressed transiently, also co-localized with a simultaneously-expressed fluorescent plastid marker in onion epidermal cells. The plastid
targeting of AmyI-1 was inhibited by both dominant negative and constitutive active mutants of AtARF1 and AtSAR1, which arrest the ER-to-Golgi
traffic. In cells expressing fluorescent trans-Golgi and plastid markers, they frequently co-localized when co-expressed with AmyI-1. Three-
dimensional time-lapse imaging and electron microscopy of high-pressure frozen/freeze-substituted cells clearly demonstrated that contact and
subsequent absorption of the Golgi-derived membrane vesicles with cargo into plastids occur within the cells. The transient expression of a series of
carboxy-terminal truncated AmyI-1-GFP fusion proteins in the onion cell system showed that the region from Trp301 to GIn369 is necessary for
plastid targeting of AmyI-1. Furthermore, the results obtained by site-directed mutations for Trp302 and Gly354, located on surface opposite sides of
AmyI-1 protein, suggest that multiple surface regions are necessary for plastid targeting. Based on these results, we propose that Golgi-to-plastid
traffic is involved in the transport of glycoproteins to plastids, and that plastid targeting is accomplished in a sorting signal-dependent manner."

(a) Niigata University (b) Kyushu University (c) RIKEN Plant Science Center (d) RIKEN Advanced Science Instititute (e) University of Tokyo

M2902 Interdependence of the PEX5 and PEX7 peroxisome-targeting receptors in Arabidopsis thaliana

Martinez, Naxhiely-presenter nax@rice.edu(a) Woodward, Andrew (b)  Bartel, Bonnie (a)

"Peroxisomes are single membrane-bound organelles that function to compartmentalize certain metabolic reactions critical to plant and animal
development. The import of proteins from the cytoplasm into the organelle matrix depends on more than a dozen peroxin (PEX) proteins, with PEX5
and PEX7 serving as receptors that shuttle proteins bearing a peroxisome targeting sequence (PTS) into the organelle. PEX5 is the PTS1 receptor,
PEX?7 is the PTS2 receptor, and in both plants and mammals, PEX7 depends upon PEX5 binding to deliver PTS2 cargo into the peroxisome. In this
study, we characterized Arabidopsis thaliana pex7 mutants isolated through forward and reverse genetic screens in physiological and biochemical
assays. We found a pex” missense mutation, pex/-2, that disrupts PEX7-cargo binding and PEX7-PEXS5 interactions in yeast, as well as PEX7
accumulation in plants. Moreover, we observed an unexpected decrease in PEX5 accumulation in pex” mutants. We examined localization of various
peroxisomally targeted GFP derivatives in the pex7 mutants and, surprisingly, we observed defects not only in PTS2 import, but also in PTS1 protein
import. Together, our data suggest that PEX5 and PTS1 import depend on PEX7 for function in Arabidopsis. This work was supported by the NSF
(MCB-0745122) and by an NIH predoctoral fellowship (F31-GM081911)."

(a) Rice University (b) Southwestern University

M2903 The Arabidopsis ankyrin repeat-containing protein 2A is an essential molecular chaperone for the biogenesis of a class of
membrane-bound proteins and it plays an important role in plant growth and development

Kuppu, Sundaram-presenter sundaram.kuppu@gmail.com(a)  Shen, Guoxin (@)  Venkataramani, Sujatha (b)  Narendra, Savitha (c¢)  Qiu,
Xiaoyun (a) Kolli, Sasi (a) Zhang, Hong (a)

"Peroxisomes are eukaryotic organelle without its own genome; consequently all peroxisomal proteins are post-translationally targeted to
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peroxisomes. Biogenesis of peroxisomal matrix proteins is better understood, whereas biogenesis of peroxisomal membrane-bound proteins is less
understood. The Arabidopsis ankyrin repeat-containing protein 2A (AKR2A) was found to interact with the peroxisomal membrane-bound ascorbate
peroxidase 3 (APX3), and this interaction involves the C-terminal sequence of APX3, i.e. a transmembrane domain plus a few basic amino acid
residues, that resembles the mPTS, a targeting signal for some peroxisomal membrane-bound proteins. The specificity of the AKR2A-APX3 interaction
hints at a possibility that AKR2A regulates APX3s biogenesis, because binding of AKR2A to APX3s mPTS could prevent APX3 from forming aggregates
after biosynthesis. Analysis of three AKR2A mutants indicates that AKR2A is required for APX3s stability in plant cell. Furthermore, reduced expression
of AKR2A by using RNA interference technique also leads to reduced steady-state level of APX3 and significantly reduced APX3 targeting to
peroxisomes in plant cells. In addition, AKR2A mutants display abnormal phenotypes and delayed flowering, indicating that AKR2A plays important
roles in plant growth and development. Given the fact that AKR2A also binds specifically to an mPTS -like sequence in several chloroplast outer
membrane proteins, AKR2A appears to be a general chaperone in plant cells. The AKR2A-binding mPTS should therefore be re-defined as a
membrane protein targeting signal, and AKR2A is an essential chaperon that binds specifically to the mPTS in a group of membrane-bound proteins
and regulates their biogenesis in plant cells. "

(a) Texas Tech University, Lubbock, Texas, 79409 (b) University of Chicago, Chicago, IL 60637 (c) Penn State University, University Park, PA 16802

M2904 Lipid pumps required for endocytosis and formation of secretory vesicles

Palmgren, Michael G (a) Lopez-Marques, Rosa-presenter rlo@life.ku.dk(a)  Poulsen, Lisbeth R (a)  McDowell, Steve C (b)  Harper, Jeff F

(b)  Okkeri, Juha (c) Schulz, Alexander (a) Licht, Dirk (c)  Pomorski, Thomas (c)

"Vesicle budding in eukaryotes depends on the activity of lipid translocases that generate membrane bilayer lipid asymmetry and in this way initiate
changes in membrane curvature which lead to budding. We present evidence that in a higher plant, a member of the P4-ATPase subfamily
(@minophospholipid ATPase3; ALA3) is involved in lipid flipping across Golgi membranes and is required for initial formation of secretory vesicles. The
ALA3 gene of Arabidopsis thaliana show highest activity in root tips. Plants carrying mutations in ALA3 show impaired growth of roots and shoots.
The growth defect is accompanied by failure of the root cap to release border cells involved in the secretion of slime required for root penetration of
the soil. Further, a/a3 mutants are devoid of slime vesicles, which normally bud off from the Golgi and contain secreted polysaccharides and proteins.
ALA3 function requires interaction with members of a novel family of membrane proteins, ALIS1 to ALIS5 (for ALA-Interacting Subunit). Inn planta,
like ALA3, ALIS1 localizes to the Golgi and is expressed in root peripheral columella cells. We propose that the ALIS1 protein is a beta-subunit of
ALA3 and that this protein complex forms an essential part of the Golgi machinery required for secretory processes during plant development. We
have subsequently identified ALA2, which also interacts with ALIS1. The ALA2/ALIS1 complex resides in the plasma membrane and is involved in
flipping phosphatidylserine from the outer to the inner plasma membrane leaflet. We propose that the ALA2/ALIS1 complex is required for
invagination of the plasma membrane during initial endocytosis."

(a) University of Copenhagen (b) University of Nevada (c) Humboldt University, Berlin

Start End Event Location
10:40 AM 12:20 PM | Minisymposium 30: Programmed Cell Death & Senescence - Chair: Julie | O'ahu 313A
Stone
10:40 - M3001: Julie M. Stone - Sphingolipids and programmed cell death in
Arabidopsis thaliana

11:05 - M3002: Gerald A. Berkowitz - Leaf senescence signaling.: Ca2+
accumulation mediated by Arabidopsis cyclic nucleotide gated channel2 acts
through nitric oxide to repress senescence programming

11:30 - M3003: Judy A. Brusslan - A bioinformatics/genetic approach to identify
chloroplast proteases that degrade chloroplast proteins during leaf senescence
in Arabidopsis

11:55 - M3004: Susheng Gan - Plant senescence: a paradigm of translational
plant sciences

M3001 Sphingolipids and programmed cell death in Arabidopsis thaliana

Lin, Jiusheng (a,b)  Stone, Julie M-presenter jstone2@unl.edu(a,b)

"Classically viewed as membrane structural components, sphingolipids also modulate cell proliferation and death. The fungal toxin fumonisin B1 (FB1)
perturbs sphingolipid metabolism and induces plant programmed cell death (PCD). The FB1-resistant mutant /br6is disrupted in a gene encoding an
SBP domain DNA-binding transcription factor. Double mutants between 7br6 and selected accelerated cell death acd mutants, the single mutants, and
wild-type controls were tested for FB1 sensitivity. /br6 effectively suppressed the enhanced sensitivity of acd5to FB1-induced cell death and ROS
accumulation, but failed to suppress these in acd? and acd2. Because ACDI and ACDZ2 encode proteins involved in the metabolism of chlorophyll
breakdown products and ACD5 encodes a ceramide kinase, FBR6 target geneslikely regulate sphingolipid metabolism/signaling. Sphingolipid profiles
for wild-type, fbr6, acd5, and acd5 fbré mutant plants were determined. FB1 treatment clearly caused a shift in sphingolipids pools, as predicted
given its function as a competitive inhibitor of ceramide synthase (sphinganine N-acyl transferase). There was a shift from very long chain fatty acids
(VLCFAs; C20 to C26) to shorter chain C16 FAs, but this shift was circumvented by the fbré mutation. FB1 also caused significant accumulation of
saturated LCBs and LCB-Ps. The fbr6 mutant, however, accumulated very different levels and types of LCBs and LCB-Ps relative to wild-type plants,
and these were also suppressed in the acd5 fbré double mutant. Sphingolipidomics profiling link FBR6-mediated gene expression modulation to
sphingolipid-dependent signal transduction pathways providing new information on the mechanisms by which plants control cell death."

(a) University of Nebraska, Department of Biochemistry (b) University of Nebraska, Center for Plant Science Innovation

M3002 Leaf senescence signaling: Ca2* accumulation mediated by Arabidopsis cyclic nucleotide gated channel2 acts through nitric
oxide to repress senescence programming

Ma, Wei (@) Smigel, Andries (a) Walker, Robin K (a)  Moeder, Wolfgang (b,c) Qi, Zhi () Yoshioka, Keiko (b,c)  Berkowitz, Gerald A-
presenter gerald.berkowitz@uconn.edu(a)

"Ca®* and nitric oxide (NO) are essential molecules involved in plant senescence signaling cascades. Previous studies suggest that Ca®* and NO may
act as negative regulators deferring senescence. In some signaling pathways, NO generation can be dependent on cytosolic Ca®*. The Arabidopsis
mutant dnd lacks a functional plasma membrane-localized cation channel (CNGC2). Using this mutant, we recently demonstrated this channel
affects plant response to pathogens through a signaling cascade involving Ca** modulation of NO generation; the pathogen response phenotype of
dnd1 can be complemented by application of an NO donor. At present, the interrelationship between Ca?* and NO generation in plant cells during
leaf senescence remains unclear. Here, we use dndi plant to present genetic evidence indicating that Ca®* uptake and NO production play pivotal



roles in plant leaf senescence. Leaf Ca®* accumulation is reduced in dnd! leaves compared to wild type. Importantly, many early senescence-
associated phenotypes (such as loss of chlorophyll, expression level of senescence associated genes, H,O, generation, lipid peroxidation, tissue
necrosis, and salicylic acid levels) were more prominent in dnd leaves compared to wild type. Application of an NO donor effectively rescues many
dnd1 senescence related phenotypes. We also identify a new phenotype associated with CNGC2 loss-of-function; dnd? plants are less sensitive than
wild type to (exogenous) NO. Our work demonstrates that the CNGC2 channel is involved in Ca®* uptake during plant development. Work presented
here suggests that this function of CNGC2 may mediate downstream 'basal' NO production during the course of plant development, and that this NO
generation acts as a negative regulator during plant leaf senescence signaling."

(a) Agricultural Biotechnology Laboratory, Department of Plant Science, University of Connecticut, 1390 Storrs Rd., Storrs, CT 06269-4163, USA (b)
Department of Cell and Systems Biology, University of Toronto, 25 Willcocks Street, Toronto, Ontario M5S 3B2, Canada (c) Center for the Analysis of
Genome Evolution and Function, University of Toronto, 25 Willcocks Street, Toronto, Ontario M5S 382, Canada

M3003 A bioinformatics/genetic approach to identify chloroplast proteases that degrade chloroplast proteins during leaf
senescence in Arabidopsis

Brusslan, Judy A.-presenter bruss@csulb.edu(a)  Belanger, Eileen M. (a)  Belletto, John V. (a)  Hoiness, Robert D. (a)  Kimoto, Maryann

(@) Rodriguez, Francisco (a) Tai, Yu-tout (a)  van de Wetering, Scott W. (a)  Velis, Brenda L. (a)

http://www.csulb.edu/~bruss

"Chloroplast protein degradation during leaf senescence is a major contributor to nitrogen allocation since chloroplast proteins comprise 75% of
cellular nitrogen. We have demonstrated that chloroplasts remain distinct organelles late into the senescence process, and thus some protein
degradation within the chloroplast, independent of SAVs and RCBs, is likely. Two bioinformatics approaches were used to identify 18 chloroplast
proteases that have increased expression during senescence. One approach started with all protease genes (MEROPS) while the other (Virtual Plant)
started with all genes up-regulated in senescent tissue. To determine if these genes play a role in leaf senescence, a three-pronged approach is being
taken. First, protease-green fluorescent protein (GFP) fusions are being expressed in plants. For the first four proteases studied, three were shown to
be in the chloroplast. Second, real-time qPCR is being used to confirm up-regulation of protease mRNAs during senescence. Data for the first seven
proteases indicate that expression is increased in older leaf tissue. The third approach is to isolate Arabidopsis lines with T-DNA insertions in protease
genes. These mutants are currently being analyzed for protein content during senescence using immunoblots. Rubisco large subunit was quantified
relative to Lhcb1 midway through senescence in WT and mutant lines. For the first seven mutant lines tested, two serine proteases, s47-3and s33a-
1 and one metalloprotease, m41a-2, displayed increased Rubisco LSU protein content (120-130%) during senescence when compared to WT. These
results suggest that some of the chloroplast proteases identified using bioinformatics approaches are contributing to chloroplast protein degradation
during leaf senescence."

(a) Department of Biological Sciences, California State University Long Beach

M3004 Plant senescence: a paradigm of translational plant sciences

Westbrook, Jessica (a)  Gan, Susheng-presenter sg288@cornell.edu(a)

"Plants exhibit both mitotic and post-mitotic senescence. Leaf senescence is a typical post-mitotic senescence while cease of cell proliferation in early
fruitlet formation and shoot apical meristem arrest are examples of mitotic senescence. Leaf senescence limits crop yield and biomass accumulation
and contributes to much postharvest loss of vegetables and ornamental plants. Mitotic senescence in fruitlets limits fruit size. We have studied the
regulatory mechanisms underlying senescence in Arabidopsis, and have translated knowledge gained from the model system into crops for
agricultural improvement. For example, we identified a master regulator that controls leaf senescence in Arabidopsis, and based on this finding, we
cloned and manipulated the orthologs in various crops including soybean. Soybean plants display a significantly delayed leaf senescence phenotype
and more than 10% increase in seed yield. By delaying mitotic senescence in fruitlets, cell numbers are increased in Arabidopsis, tobacco and tomato
fruits, respectively, and the size of tomato fruits is significantly increased. These translational research on plant senescence is approaching
commercialization. "

(a) Cornell University, Department of Horticulture
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P01009 Isolation and characterization of marine phytoplankton as a next generation biofuel

Johnson, Zackary I-presenter zij@hawaii.edu(a) Bidigare, Robert R (a) Brown, Susan L (@)  Bruyant, Flavienne (b)  Cochlan, William

(c,d) Cullen, JohnJ (b) Huntley, Mark E (a,d) Redalje, Donald G () de Scheemaker, Gabriel (f)

http://www2.hawaii.edu/~zij

"Global energy demands continue to rise, but global fossil fuel production is struggling to keep up. Further, fossil fuels contribute to the increase in
global atmospheric carbon dioxide and are a major driver of global climate change. To address these concerns, Cellana BV is pursuing the use of
marine phytoplankton as a next generation, low carbon-profile biofuel. Marine phytoplankton have three major advantages over other biofuels
including (1) they do not use freshwater (2) they do not require arable land and (3) phytoplankton can grow much faster than traditional plant-based
biofuels. Working with Cellana, our group has isolated phytoplankton strains from diverse locations and some have significant lipid content. Using an
efficient experimental strategy, we have analyzed promising candidates from this collection and discovered a wide range of growth rates and lipid
compositions in conditions simulating environmental scenarios associated with commercial applications. Here we describe our screening process and
show that some phytoplankton have characteristics that make them excellent candidates for commercial-scale production suggesting that marine
phytoplankton are the leading contenders for large scale production of next generation biofuels."

(a) University of Hawaii (b) Dalhousie University (c) Romberg Tiburon Center for Environmental Studies, San Francisco State University (d) Cellana
LLC (e) The University of Southern Mississippi (f) Cellana BV

P01010 Relationship between fatty acid and squalene biosyntheses in microalga Aurantiochytrium sp.

Jiang, Y-presenter yjiang@hkbu.edu.hk(a,b) G.Q., Chen (a,b) T., Aki(d) F., Chen (c)

"Polyunsaturated fatty acids (PUFAs) have shown a wide range of important functions in biological systems and been widely used as food and feed
industries. However the products of peroxidation or spontaneous oxidation are toxic to cells and may signal cell death. Squalene, a triterpene
hydrocarbon, has proved to be a strong antioxidant to protect the oxidative stability of PUFA in vitro. A PUFA-producing microalga Aurantiochytrium
sp. BR-MP4-A1 was found having the ability to biosynthesize a large amount of squalene and has the potential for the co-production of PUFA and
squalene. In this microalga, acetyl-CoA is used as the common carbon source for the syntheses of PUFA and squalene. Therefore these two pathways
may compete for common pools of substrates. In this study, two cholesterogenesis inhibitors - terbinafine and zaragozid acid as well as two fatty acid
inhibitors - sethoxydim and cerulenin were used to inhibit the biosyntheses of squalene and fatty acids, respectively. The inhibition on the syntheses
of fatty acid and squalene as well as their influence on each other were evaluated. It was found that the supplementation of terbinafine at 600 um
could stimulate the accumulation of squalene. By adding sethoxydim and cerulenin, the syntheses of total fatty acids were inhibited and the inhibition
was in a dose-dependent manner. It was found that the block of sterol biosynthesis could not have significant influence on fatty acid accumulation.
However, the inhibition on fatty acid biosynthesis could induce a significant accumulation of squalene (increased about 40% compared to the control)
in Aurantiochytrium sp. BR-MP4-A1. Considering the high content of fatty acids synthesized from acetyl-CoA in this strain, the carbon saved from
squalene synthetic pathway through the application of cholesterogenesis inhibitors could not be high enough to influence the fatty acid biosynthesis.
(This research was supported by Research Grant Council of HKSAR) Enhanced Accumulation of Astaxanthin under Stress Condition Induced by UVB
irradiation G.Q. Chen1,2, N.K. Mak1, F. Chen3, Y. Jiang1,2 1Department of Biology and 2Kwong Living Trust Food Safety and Analysis Laboratory,
Hong Kong Baptist University, Hong Kong; 3School of Biological Sciences, The University of Hong Kong, Hong Kong; Astaxanthin is a high-value
ketocarotenoid with strong antioxidant capacity and growing application in food, aquaculture and pharmaceutical industries. The green microalga
Haematococcus pluvialis is one of its best potential producers. In recent years, research interest has been shown to find specific stresses that lead to
enhanced accumulation of astaxanthin in this model microalga. Ultraviolet B (UVB) irradiation is effective in inducing lipid peroxidation as well as the
generation of reactive oxygen species (ROS) in microorganisms. Microalgae are the basic component of aquatic biological system and develop
different systems to mitigate UVB-induced ROS damage. A notable mitigating strategy is the accumulation of UV-B absorbing compounds such as
carotenoids. Carotenoids play critical structural and functional roles in the photosynthesis and have strong antioxidant activities. In general, low-level
UVB exposure increases the synthesis of carotenoids, whereas excessive ROS production may cause oxidative damage and lead to cell death finally.
In this study, the vegetative cell of H. pluvialis was exposed to UV-B light with the exposure intensities at 0, 3, 5, 7, 9 w/m2 and exposure time of 0,
20, 40, 60, 80, 100 min followed by 72-hr cultivation under high light condition in order to investigate the impact of UV-B on cell growth and the
biosynthesis of astaxanthin within H. pluvialis. It was found that when UV-B intensity was 5 w/m2 and exposure time was 60 min, the cellular
astaxanthin concentration doubled and the cell dry weight increased 17% compared to the control (without UV-B irradiation treatment) and other
treatment conditions. (This research was supported by Faculty Research Grant of HKBU) "
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(a) Dept Biology, Hong Kong Baptist University (b) Kwong Living Trust Food Safety and Analysis Laboratory, Hong Kong Baptist University (c) School
of Blological Sciences, The University of Hong Kong, Hong Kong (d) Department of Molecular Biotechnology, Hiroshima University, Japan

P01011 Relationship between Fatty Acid and Squalene Biosyntheses In Microalga Aurantiochytrium sp.

Jiang, Y-presenter yjiang@hkbu.edu.hk(a,b) Chen, G.Q. (a,b) Chen, F. (c)

"Polyunsaturated fatty acids (PUFAs) have shown a wide range of important functions in biological systems and been widely used as food and feed
industries. However the products of peroxidation or spontaneous oxidation are toxic to cells and may signal cell death. Squalene, a triterpene
hydrocarbon, can protect the oxidative stability of PUFA in vitro. A PUFA-producing microalga Aurantiochytrium sp. BR-MP4-A1 was found having the
ability to biosynthesize a large amount of squalene and has the potential for the co-production of PUFA and squalene. In this microalga, acetyl-CoA is
used as the common carbon source for the syntheses of PUFA and squalene. Therefore these two pathways may compete for common pools of
substrates. In this study, two cholesterogenesis inhibitors - terbinafine and zaragozid acid as well as two fatty acid inhibitors - sethoxydim and
cerulenin were used to inhibit the biosyntheses of squalene and fatty acids, respectively. The inhibition on the syntheses of fatty acid and squalene as
well as their influence on each other were evaluated. It was found that the supplementation of terbinafine at 600 um could stimulate the
accumulation of squalene. By adding sethoxydim and cerulenin, the syntheses of total fatty acids were inhibited and the inhibition was in a dose-
dependent manner. The inhibition on fatty acid biosynthesis could induce a significant accumulation of squalene (increased about 40% compared to
the control). However, the block of sterol biosynthesis could not have significant influence on fatty acid accumulation in Aurantiochytrium sp. BR-
MP4-A1 (This research was supported by Research Grant Council of HKSAR). "

(a) Dept Biology, Hong Kong Baptist University (b) Kwong Living Trust Food Safety & Analysis Lab, Hong Kong Baptist University (c) School of
Biological Sciences, The University of Hong Kong

P01012 "Microalgal Biotechnology, Its Science and Applications"

Chen, Feng-presenter sfchen@hkusua.hku.hk(a)

"Microalgae are ubiquitous and represent a genetic and metabolic diversity. Microalgae have been found to contain large quantities of high-value
products, including chemicals, pharmaceuticals and nutraceuticals, and there is renewed interest in microalgae as a source of biofuels due to their
ability to accumulate large amounts of lipids. As a result, much attention has been attracted to effective mass cultivation of microalgae, leading to the
emergence of an important area, microalgal biotechnology. One important aspect of microalgal biotechnology is to develop functional foods and
nutraceuticals from microalgae either by using the whole cells or by extracting functional ingredients from the algae. Consequently the development
of a cost-effective process for the large-scale production of microalgal biomass is of vital importance. Traditionally algae are considered
photosynthetic organisms requiring carbon dioxide as carbon source and sunlight as energy source. While this method has been practiced for many
decades, the yield possibly obtained therefrom, however, is meager, which greatly hinders the application of microalgae. Such a bottleneck can be
solved by developing a heterotrophic process taking advantage of the properties of certain algae being able to grow rapidly on organic carbon-
containing substrates in the dark. In this talk, the development of a high-cell density process for microalgal mass culture coupled with the novel
separation and purification technique as well as the use of metabolic engineering to produce functional foods and nutraceuticals by microalgae or by
transgenic plant containing a unique microalgal gene, together with their theoretical basis, will be presented. The biotechnological potential of
microalgae will be highlighted and discussed. "

(a) School of Biological Sciences, The University of Hong Kong
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P02004 Generation and analysis of the ESTs from Porphyra seriata

Choi, Dong-Woog-presenter dwchoi63@chonnam.ac.kr(@)  Kim, EuiCheol (a)  Park, Hong-Sil (a) Jung, YoungJa (@) Park, Hong-Seok

(b)  Hwang, Mi Sook (c)

"Porphyra is one of the major economic marine red alga used as sources of food. Recently Porphyra has been recognized as a useful model plant for
fundamental and applied studies in marine sciences. Although more than one hundred species of Porphyra have been reported from all over the
world, only several species including 2. yezoensis, P. tenera, P. seriata and P. dentate have been cultivated in aquaculture industries of Japan and
Korea. To create a Porphyra gene resource, we are generating ESTs from two Porphyra species. At the first step, about 4,000 ESTs were generated
from P. seriata and 1,000 ESTs from P. tenera. To generate ESTs from P. seriata, we construct two cDNA libraries from whole plant grown at normal
growth condition and under heat stressed condition. Comparison of the ESTs from two cDNA libraries show that several unknown cDNAs are
abundant in heat stressed plant tissue. Porphyra ESTs and comparison data will be presented."

(a) Chonnam National University (b) Korea Research Institute of Bioscience and Biotechnology (c) Marine Algae Research Institute

P02005 — See PSA Talk on Monday, July 20 — Algal Cellular & Molecular Biology
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P02011 Differential Expression of /Acf5 and /hcféo Genes between the Male and the Female Gametophytes of Laminaria japonica
Zhou, Zhi-Gang-presenter zgzhou01@163.com(a)  Bi, Yan-Hui (a) Zou, Dan-Yan (a)  Ouyang, Long-Ling (a)

"The relative transcription of /Acf5 and /hcf6 genes between male and female gemetophytes of Laminaria japonica grown under different kinds of
light, light intensities and the conditions favorable for gametogenesis was estimated by using real-time quantitative PCR. The /hcf5 and /hcfe genes
were transcripted little at dark. Their transcription reached a maximum under 40 u;mol photons m? s in males, whereas they did under 80 y;mol
photons m? st in females. When light iradiance was higher than the most moderate one, the transcription of /c/5 and /hcf6 decreased while light
intensity increased. Compared to the illumination with white light, red light could significantly promote the relative transcription of the two genes for
a both short (3 d) and long (7 d) time. Blue light had a positive effect on promoting transcription of the two genes in males, on the contrary, it
played an inconspicuous role in females. When transferred to the conditions favorable for gametogenesis from vegetative growth, both males and
females showed remarkably increased transcription of /ac/5 and /Acf6 genes on Day 1. Except for this, /Ac6 and /hcf5 genes were transcripted on
Days 4 and 12 (/hcf6) or 14 (/hcfS) in females and on Days 8 and 14 in males whereas their transcription on the other days was lower than the
vegetative growth. It is deduced that the transcription of /Ac/5 and /hcf6 genes is helpful to cellular substance and energy storage and construction of
chloroplast of the gametophytes both beneficial for cell division and vegetative growth. The differential expression between the female and the male
gametophytes is possibly regulated by the different transcription elements present upstream in /Ac/5 and /hcf6 genes."

(a) Shanghai Ocean University

P02012 The plastid thief Dinophysis acuminata has nuclear-encoded genes for plastid maintenance and metabolite exchange
Hughes, Jennifer L-presenter hughesj@email.arizona.edu(a)  Hackett, Jeremiah D (a)
http://www.eebweb.arizona.edu/Faculty/Hackett/Home.html

"Endosymbiosis has been a fundamental process in eukaryotic evolution, giving rise to both mitochondria and plastids. Kleptoplastidy, the temporary
acquisition of plastids from prey, may represent an early stage of endosymbiosis and serve as a model for understanding how these organelles are
established. The dinoflagellate Dinophysis acuminata contains a kleptoplast from a cryptophyte alga. However, unlike kleptoplasts found in other
organisms, it acquires the plastid second-hand from the kleptoplastidic ciliate Myrionecta rubra. D. acuminata retains this stolen plastid for months,
despite the absence of plastid genes encoded in the cryptophyte nucleus. We sequenced cDNA from D. acuminata to determine if plastid genes are
encoded in the nucleus. Five proteins with plastid-targeting peptides, psbM, psbU, ferredoxin, a light harvesting protein and a triose-phosphate
transporter are encoded in the nuclear genome of D. acuminata. Phylogenetic analysis show that only psbM is derived from a cryptophyte, where as
the others come from other dinoflagellates or haptophytes. These results shed light on how Dinophysis maintains the stolen organelle and how
metabolites are exported to the host cell. Our findings support the hypothesis that establishment of metabolite exchange is an important early step in
endosymbiosis."

(a) Department of Ecology and Evolutionary Biology, University of Arizona

P02013 One of three Cu-transporting P-type ATPases is required in Cu-deficient Chlamydomonas for the biosynthesis of a plasma
membrane ferroxida

Hong-Hermesdorf, Anne-presenter ahhong@chem.ucla.edu(a)  Chen, Jen-Chih (b)  Kropat, Janette (a)  Merchant, Sabeeha S (a)

"Cu is an essential micronutrient due to its role as an enzymatic cofactor in respiratory as well as photosynthetic pathways. Chiamydomonas
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reinhardtii represents a convenient system to study Cu homeostasis for its unique ability to replace the important Cu-containing photosynthetic player
plastocyanin by the Fe-containing cytochrome c¢6 under Cu-limiting conditions. Thus, much less Cu is required for survival. Cu response defect 2
(crd2) was identified in a screen for C. reinhardtii mutants with Cu-dependent growth. It leads to a Cu-conditional Fe deficiency, exemplifying the
tight interconnection between the homeostasis of various trace metals. In Cu-replete medium, crd2 cells grow like the wildtype, but significantly
slower under Cu-limiting conditions. The phenotype can be enhanced by lowering iron concentrations and is suppressed by supplementation with
excess Fe (Eriksson et al., 2004). The mutation was mapped to the locus of CTP1, a Cu translocating P-ATPase. CTP1 gDNA was shown to
complement the Cu deficiency phenotype of crd2 (Kropat, unpublished). We hypothesize that CTP1 is required for loading Cu into the active site of
the FOX1 gene product, which participates in a Cu-dependent Fe assimilation pathway. The goal of this project is to refine the gene model for CTP1
and to pinpoint the exact mutation in CTP1 leading to the crd2 phenotype. Furthermore we seek to clarify the function of CTP1 in the network of Cu
and Fe homeostasis. We suggest that CTP1 plays a role in the secretory pathway, while CTP2 and CTP3 might be homologous to AtPAA1 and AtPAA2,
which function in the chloroplast. Eriksson, M., Moseley, J.L., Tottey, S., Del Campo, J.A., Quinn, J., Kim, Y. and Merchant, S. (2004) Genetics, 168,
795-807. Kropat, J. et al (unpublished). "

(a) Department of Chemistry and Biochemistry, University of California, Los Angeles, California 90095-1569 (b) Institute of Biotechnology, National
Taiwan University, Taipei 106, Taiwan

P02014 Regulation of thiamine biosynthesis in Chlamydomonas reinhardtii

Balia Yusof, Zetty Norhana-presenter znb21@cam.ac.uk(a)  Moulin, Michael (a)  Miah, Farzana (a)  Smith, Alison (a)
http://www.plantsci.cam.ac.uk/Smith/Index.html

"The active form of thiamine (vitamin B1), thiamine pyrophosphate (TPP) is a cofactor for enzymes in central metabolism like pyruvate
dehydrogenase, a-ketoglutarate dehydrogenase and transketolase. Many studies on the regulation of thiamine biosynthesis have been done
especially in bacteria and fungi. Recently, it has been found that in bacteria many genes involved in the biosynthesis of cofactors such as TPP are
regulated by riboswitches, a sequence in the mRNA to which the cofactor binds influencing the secondary structure of the transcript. In the green
alga Chlamydomonas reinhardtii, we have found that TPP riboswitches are found in THI4 and THIC, the first genes on each branch of the thiamine
biosynthesis pathway and that binding of TPP affects splicing of the transcripts. In the pyrl mutant of C. reinhardtii, there is a mutation in the THI4
riboswitch so that the alternative splicing does not occur. The effect of pyrithiamine, an inhibitor, on the expression of the THI genes in wild type and
pyrl mutant cells has been investigated. Characterization of various thiamine-dependent mutants has been carried out in order to see the effect of
the addition of the vitamin on the expression of genes known to be controlled by riboswitches. Site directed mutagenesis has been carried out to
determine if alteration of the riboswitch sequence interferes with binding of the cofactor and also the alternative splicing activity."

(a) Department of Plant Sciences, University of Cambridge

P02015 "Occurrence of chimeras with mosaic patterns in archeospore germlings of the marine crop Porphyra yezoensis Ueda
(Bangiales, Rhodophyta)"

Niwa, Kyosuke-presenter kyousuke_niwa@pref.hyogo.lg.jp(a,b)  Abe, Tomoko (b)

"The marine crop Porphyra yezoensis Ueda (nori) has a dimorphic life cycle with gametophytic haploid blades and sporophytic diploid filaments
referred to as conchocelis phase. Since this species undergoes meiosis during the first two divisions of germinating conchospores which are released
from mature conchocelis, the four-celled germling resembles an ordered tetrad. Therefore, it is known that conchospores from heterozygous
conchocelis develop into sectored gametophytic blades (chimeras), but archeospores from haploid blades do not usually grow to chimeric blades. In
the present study, we report new chimeras with mosaic patterns consisting of wild-type and green mutant colors. Interestingly, new chimeric blades
developed from archeospores that were released from a blade piece containing a cell cluster of green color induced by heavy-ion beam irradiation.
Furthermore, cell clusters of wild type, green mutant, and their mosaic pattern were cut out from the chimeric blade, and the blade pieces of
different colors were cultured separately. From each of the blade pieces archeospores were released. Archeospores from the wild-type blade piece
and from the green mutant blade piece developed into only wild-type blades and green mutant blades, respectively. However, archeospores from the
blade piece with mosaic pattern developed into wild-type blades, green mutant blades, and chimeric blades with mosaic patterns of the two colors,
although the frequency of the chimeras was low. Because each gametophytic cell possesses a single chloroplast (cp), it is difficult to explain
occurrence of the new chimeras as mutation of cpDNA. Further genomic investigations, including transposon, are need to be done to account for the
genetic mechanism."

(a) Fisheries Technology Institute, Hyogyo Prefectural Technology Center for Agriculture, Forestry and Fisherfes (b) RIKEN Nishina Center

P02016 Cloning and characterization of two novel chloroplastic glycerol-3-phosphate dehydrogenases of Dunaliella viridis

He, Yunxia (a) Meng, Xiangzong-presenter xzmeng@sibs.ac.cn(b)  Fan, Qianlan (a)  Sun, Xiaoliang (a)  Xu, Zhengkai (a,b)  Song, Rentao
(a)

"Dunaliella, a unicellular green alga, has unusual ability to survive dramatic osmotic stress through accumulating high concentration of intracellular
glycerol as compatible solute. The chloroplastic glycerol-3-phosphate dehydrogenase (GPDH) has been considered to be the key enzyme to produce
glycerol for osmoregulation in Dunaliella. In this study, we cloned two most prominent GPDH cDNAs (DvGPDHI and DvGPDHZ) from Dunaliella
viridis, encoding two polypeptides of 695 and 701 amino acids respectively. Unlike higher plant GPDHs, both proteins contained extra phosphoserine
phosphatase (SERB) domains at N-terminus in addition to C-terminal GPDH domains. Such bi-domain GPDHs represented a novel type of GPDH, and
were found existed exclusively in chlorophyte lineage. Transient expression of EGFP fusion proteins in tabacco leaf cells demonstrated that both
DvGPDH1 and DvGPDH2 were localized in chloroplast. Overexpression of DvGPDHI or DvGPDHZ2 could complement yeast GPDH mutant (gpdi4), but
not yeast SERB mutant (ser24). In vitro assay with purified DvGPDH1 and DvGPDH2 also showed apparent GPDH activity, but no SerB activity.
Surprisingly, unlike chloroplastic GPDHs from plants, DvGPDH1 and DvGPDH2 can utilize both NADH and NADPH as coenzyme, and exhibited
significantly higher GPDH activity when NADH was used as coenzyme. Q-PCR analysis revealed that the expression of both genes exhibited a
transient transcriptional induction upon hyper salinity shock, followed by a negative down-regulation. The possible mechanism of glycerol synthesis
regulation by GPDHs under salt stress in Dunaliella was discussed."

(a) School of Life Sciences, Shanghai University (b) Institute of Plant Physiology & Ecology, Chinese Academy of Sciences

P02017 The physiological function of chloroplast carbonic anhydrase in a marine diatom

Kikutani, Sae-presenter schc1118@kwansei.ac.jp(a)  Yamazaki, Yukiko (a)  Hara, Satoshi (b)  Hisabori, Toru (b)  Matsuda, Yusuke (a)

"The B-type carbonic anhydrase, PtCA1 was previously localized as clustered particles on the girdle lamellae in the chloroplast of the marine diatom
Phaeodactylum tricornutum. PtCA1 has been thought to play an important role in inorganic carbon concentrating mechanism (CCM). Cluster
formation of PtCA1 occurs only in the chloroplast, strongly suggesting that particle formation requires some stromal factors. But the mechanisms of
cluster formation and physiological function of PtCA1 are yet to be elucidated. Transformants which express PtCA1::GFP fusion independently of CO,
concentrations were grown in 5% CO, and photosynthetic parameters were determined. Dissolved inorganic carbon (DIC) concentrations required for



achieving half-maximum rate of photosynthesis (Ki,2[DIC]) in transformants were lower than that of wild type cells grown in 5% CO,. Stimulations of
photosynthetic affinity to DIC in 5%-CO, grown cells with trace expressions of exogenous PtCA1::GFP fusion indicate the participation of PtCA1 to the
CCM in the chloroplast of P. tricornutum. To investigate the chloroplastic environment which is crucial for the function of PtCA1, his-tag fusion of
PtCA1 was produced in £ cofi BL21(DE3) and purified by Ni-sepharose column. The activity of purified PtCA1::His® was measured by potentialmetric
method, and compared in the absence or the presence of Arabidopsis thaliana thioredoxin (Trx). As a result, PtCA1 activity was significantly
stimulated in the presence of both Trx and DTT. These results strongly suggest that the function of PtCA1 is supported under reducing condition of
the stroma in the light via an aid of Trx. "

(a) School of Bioscience, Kwansei-Gakuin University (b) Chemical Resources Laboratory, Tokyo Institute of Technology

P02018 Isolation of uracil requiring mutants and phenotypic complementation by single gene transformation using a marine
diatom

Sakaguchi, Toshiro-presenter brj21090@kwansei.ac.jp(a) Matsuda, Yusuke (a)

"Stable nuclear transformation technique recently established with two marine diatoms Phaeodactylum tricornutum and Thalassiosira pseudonana
accommodate only very limited selection systems. This in turn limits the capacity of diatom transformation systems. The purpose of this research is
to isolate auxotrophic mutants of marine diatoms and to establish the phenotypic complementation system of the genetic lesion. Mutagenesis were
induced to the marine diatom A. tricornutum by treatment with 1mg/mL ENU (A+ ethyl -A+ nitrosourea)solution for 30 min. Then, they were cultured
on ASW (artificial sea water) agar plate containing 100 mg/L 5-FOA (5-fluoro orotic acid) and 50 mg/L uracil. 5-FOA resistant clones were inoculated
to ASW agar plate containing 300 mg/L 5-FOA and 50 mg/L uracil and stable clones of uracil auxotrophic mutant of P, ¢ricornutunwas isolated. Uracil
auxotrophic mutant was designated as RURF (Requiring Uracil Resistant FOA) according to their phenotypic characteristics. Tolerance RURF1 mutant
to 5-FOA was 140 fold greater than that of wild type. Total RNAs were extracted from the Wild-type and RURF cells and the expression levels of the
umps (uridine monophosphate syntase) gene were determined by semiquantitative RT-PCR. As a result, expression level of umpsin RURF1 mutant
was significantly lower than that of in wild-type cells. The umps gene isolated from P, tricornutum and human Hep3G cells was transformed into
RURF1 by microprojectile bombardment. Revertant phonotype which was able to grow without uracil and sensitive to 5-FOA were successfully
obtained from both transformations. These results clearly show that uracil auxotrophy was complemented by single gene transformation and can be
utilized for a new selection marker system for marine diatoms."

(a) Department of Bioscience, Kwansei-Gakuin University

P02019 Molecular cloning and characterization of ammonium transporter in the dinoflagellate Alexandrium tamarense

Kobiyama, Atsushi-presenter kobiyama@kitasato-u.ac.jp(a)  Okiyama, Shinkichi (a)  Yamada, Yuichiro (a)  Ogata, Takehiko (a)

"Alexandrium tamarense is the causative agent of paralytic shellfish poisoning, and its biological profile has been well studied. To date, many studies
on the relationship between the nitrogen source and growth or toxin production have been performed. It has been reported that A. tamarense can
grow using ammonium as nitrogen source. However, the molecular mechanism underlying the transportation of ammonium in A. tamarense has not
been identified. In this study, to clarify the ammonium transport molecule, we attempted to isolate and characterize the ammonium transporter
(AMT) in A. tamarense. cDNA cloning of AMT from A. tamarense was performed by the 3'- and 5'-rapid amplification of cDNA ends (RACE) method.
The results of cDNA cloning enabled us to determine the nucleotide sequence of the AMT gene that encoded 453 amino acid residues. There were 3
types of clones which had different amino acid sequences and an amino acid identity of 20~40% with that of other organisms. The transmembrane
domain prediction program indicated that A. tamarenseAMT has 11 transmembrane domains, and its C-terminal domain is located in the cytoplasm.
Then, we tried to investigate the ammonium transportability of A. tamarense AMT. The 3 types of cDNAs of the A. tamarense AMT were inserted into
an expression vector of the fission yeast Schizosaccharomyces pombe and transferred into an amt-deficient yeast strain. The transgenic yeasts were
grown on a medium containing NH4Cl as the only nitrogen source. After transformation, however, the yeast strain transformed with only 1 of the 3
AMT types could grow on the medium. Therefore, it was speculated that this AMT functioned in ammonium transport in A. tamarense."

(a) Kitasato University

P02020 - See PSA Plenary 1 on Monday, July 20 — Algal Biotechnology

P02021 The mechanism of high-CO; responsive gene expression in a unicellular green alga Ch/lamydomonas reinhardtii

Baba, Masato-presenter s0930243@u.tsukuba.ac.jp(@) Hanawa, Yutaka (a,b)  Suzuki, Iwane (a)  Shiraiwa, Yoshihiro (a)
http://www.sakura.cc.tsukuba.ac.jp/~plmet302/

"Atmospheric CO, concentration is increasing quite dynamically. Response of photosynthetic organisms to such change is very important topics to be
clarified. On the other hand, high-CO, environment actually exists in the soil, ground water and so on. A green alga Chlamydomonas reinhardtii is
one of organism that have been studied on the acclimation to low- and high-CO, conditions. The CO,-concentration mechanism is well studied with
this alga as a low-CO,-inducible mechanism. In contrast to low-CO,, the acclimation mechanism to high-CO; is not studied yet. A unicellular green
alga Chlamydomonas has a strong adoption ability from air-level to over 10% (v/v) high-CO, conditions. We previously reported that Chlamydomonas
synthesizes a periplasmic 43 kDa protein (H43) de novo under high-CO, conditions. H43 was expressed under not only high-CO, conditions above
0.3%(v/v) but also ambient CO, conditions in the presence of acetate and H43 expression was induced by responding to extracellular, but not to
intracellular, CO, concentration. DIDS, a membrane-impermeable modifies of proteins, inhibited the H43 expression. These results indicate that high-
CO; sensing mechanism involves signal mediation via membrane surface protein in Chlamydomonas®. Using such high-CO,-responsible protein as a
reporter, we studied on the molecular mechanism of high-CO, sensing. As a result, the /43 gene expression is up-regulated at the transcriptional
level by the mediation of a high-CO, responsive cis-acting element in the upstream sequence of #43 gene by sensing high-CO, conditions. We also
will discuss on a possible CO,-responsive mechanism in Chlamydomonas. YHanawa et al., Plant Cell Physiol. 48 (2): 299-309 (2007) "

(a) Grad. Schl. Life & Environmtl. Sci., Univ. Tsukuba, Japan (b) IPOD, AIST, Japan

P02022 The Ectocarpus genome project

Gachon, Claire-presenter cnmg@sams.ac.uk(a)

http://www.sams.ac.uk

"Brown algae are predominant primary producers in temperate marine coastal ecosystems. A survey of several species led to Ectocarpus siliculosus
being proposed as a genetic and genomic model for this group of organisms. A genome sequencing project for this organism was initiated at
Genoscope in 2004, involving the generation of about three and a half million sequencing reads from genomic libraries, plus an additional 91,000
cDNA reads. A draft assembly of the 200 Mbp genome was completed in the summer of 2007, making Ectocarpus the first-ever fully sequenced
seaweed. Protein coding genes in the genome were predicted at the VIB in Ghent using the automatic annotation program Eugene. An international
consortium of annotators led by Mark Cock in the French Roscoff Marine Laboratory is currently annotating the genome manually. The presentation
will describe some of the major steps of this project and some of the complementary projects that are being carried out. The focus will be on new
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insights into brown algal physiology and ecology. "
(a) Scottish Association for Marine Science

P02023 Regulation of nitrogen assimilation in marine diatoms: Is RNA turnove important?

Brown, Kathryn L (a)  Robertson, Deborah L-presenter debrobertson@clarku.edu(a)

"The assimilation of nitrate and ammonium is a key factor regulating primary productivity in both aquatic and terrestrial ecosystems. Ammonium
repression of nitrate assimilation in diatoms is well documented however, the response is variable and the molecular mechanisms mediating the
repression are not well characterized. Using real-time quantitative PCR, mRNA levels for nia (nitrate reductase), i (Fd-nitrite reductase) , niB
(NAD(P)H-nitrite reductase), g/nll (chloroplast-localized GSII) and g/rlII (cytosolic glutamine synthetase) were measured following the addition of
actinomycin D or actinomycin D and NHa4... The abundance of nia, niiA, and g/nll decreased more rapidly in treatments receiving both actinomycin D
and NH4" than actinomycin D alone. In contrast, transcript levels of actin and 7B were not significantly different between the two treatments while
NH4* addition slowed the decline of g/nN mRNA. Our results suggest that NH4* either (1) inhibits the transcription of nia, ni, and g/l or (2)
decreases nia, niiA, and g/rll transcript stability. While independent measurements of transcription and degradation rates are required to distinguish
our two hypotheses, we propose that mRNA turnover may be a key step in the regulation of nitrogen assimilation in diatoms"

(a) Clark University

P02024 Species-specific multiplex PCR assays for the detection and quantification of Prymnesium parvum Carter (Haptophyta) in
natural bloom samples

Manning, Schonna R-presenter stresskitten@mail.utexas.edu(a) La Claire, John W (a)

"The toxic, bloom-forming alga, Prymnesium parvum, is responsible for massive fish mortalities worldwide. Sensitive, rapid methods of detection are
needed to improve management strategies. Multiplex PCR assays were developed for the detection and quantification of A. parvum wherein suites of
primers simultaneously amplify four species- and gene-specific products using isolated genomic DNA or whole cells. Oligonucleotides were designed a
priori for an isolate of P. parvum collected in Texas, but strains from South Carolina, Maine, the United Kingdom and Norway were tested to assess
the range of applicability. With conventional PCR, amplification products were easily resolved by gel electrophoresis, generating a diagnostic banding
pattern. Gene-specific molecular beacons were also designed for use with real-time quantitative PCR (qPCR). Both multiplex PCR methods were
capable of detecting as few as 1 or 2 cells (approximately 0.50 to 1.0 pg DNA) in 50 cycles. The species- and gene-specificity of the assays were
evaluated using isolates (and mixtures) of P. parvum, closely related haptophytes and outgroup species. The diagnostic banding pattern in
electrophoresis gels and real-time trace profiles were exclusive to reactions containing P. parvum with no interference from nonspecific template. Cell
number estimations using qPCR to evaluate environmental samples from natural bloom events were close to mean values obtained from
hemocytometer counts. This presents a significant improvement in DNA-based detection technology, enhanced by the rapid and simultaneous
confirmation of four species-specific products, and the ability to specifically detect several widely-separated geographic isolates of P. parvum,
including the conspecific, P. parvum f. patelliferum."

(a) University of Texas at Austin

P02025 Glycoconjugate organization of Enteromorpha (=Ulva) flexuosa and Ulva fasciata (Chlorophyta) zoospores

Michael, Teena S-presenter teena@hawaii.edu(a)

"Ecologically successful algae that colonize natural and artificial substrates in the marine environment have distinct strategies for opportunistic
dispersal and settlement. The objective of this research was to visualize molecular architecture of zoospores from Enteromorpha (=Ulva) flexuosa
(Wulfen) J. Agardh and Ulva fasciata Delile, that co-occur but alternate in dominance on an intertidal bench. Multiple fluorescent-lectins were used to
stabilize and probe for diverse zoospore glycoconjugates (GC) that could be involved in cell and substrate interactions. Epifluorescence microscopy
revealed distinct cellular and extracellular polymeric substance (EPS) domains of GC relative to settlement morphologies. Glycoconjugates were
similar for both species with: 1) a-D mannose and/or glucose moieties localized on flagella, the anterior domes and anterior regions, the plasma
membranes and EPS; 2) a-fucose was localized on flagella and anterior regions; 3) N or a,B-N acetylglucosamine was localized on flagella, the
anterior regions and EPS; and 4) N-acetylgalactosamine and/or galactose moieties were localized on each domain excluding the plasma membrane.
Glycoconjugate distributions shifted with morphological changes that followed initial adhesion. Some differences in glycoconjugates were also
observed for each species. TEM of £. flexuosa zoospores following carbohydrate-stabilizing fixations and gold-conjugated lectin probes resolved GC
with a-D mannose and/or glucose, and/or N-acetylglucosamine at the plasma membranes, ER and diverse vesicles of the anterior pole, EPS, and
discontinuous regions or knobs associated with flagellar surfaces. The distinct distribution and diversity of zoospore GC may be central to recognition
and attachment on diverse substrata by these algae."

(a) Chaminade University

P02026 "A 26 kD protein initially isolated from Phaseolus vulgaris embryo axes based on phosphotyrosine binding, is present in the
dinoflagellate alga Symbiodinium kawagutii and has membrane association but not highly hydrophobic properties.”

Castillo-Medina, Raul E. (@)  Villanueva, Marco A.-presenter marco@cmarl.unam.mx(a)

"SH2 domains are important sites for the interaction of transduction proteins in signaling cascades through phosphotyrosine binding. We have
previously isolated a 26 kD protein from Phaseolus vulgaris embryo axes on sepharose-phosphotyrosine columns and this protein had short peptide
sequence similarity to a desiccation-related protein. Antibodies against an octapeptide of this protein cross-reacted with a 26 kD protein in extracts of
the dinoflagellate alga Symbiodinium kawagutii indicating the presence of a homologue in this organism. Analysis of the distribution of the protein in
differentially extracted fractions revealed that it is membrane associated and it has both ionically-bound and intrinsic-membrane properties. However,
phase partition assays on Triton X-114 detergent, enriched the protein in the aqueous phase indicating low hydrophobicity. Heat stress did not
produce an increase in the expression of the protein and remarkably, the S. kawagutii protein did not associate to sepharose-phosphotyrosine
columns. These results indicate that: a) although the protein is closely related inasmuch as the antibody against a short octapeptide sequence from
the bean homologue can specifically recognize the algal protein with an identical molecular weight, it appears to display dissimilar features in terms
of its phosphotyrosine binding; and b) it appears to associate to the membrane in two different manners which may depend on other interactive
partners. This work was supported by grant IN200409-3 from DGAPA-UNAM. We also thank Claudia Morera for technical help. "

(a) Unidad Academica Puerto Morelos, Instituto de Ciencias del Mar y Limnologia-UNAM, Puerto Morelos, Quintana Roo, Mexico

P02028 Transcriptome analysis of the saxitoxin-producing dinoflagellate A/exandrium tamarense using next generation sequencing
technology.

Hackett, Jeremiah D-presenter hackettj@email.arizona.edu(a)  Hughes, Jennifer L (a)

http://www.eebweb.arizona.edu/Faculty/Hackett/Home.html



"Dinoflagellate algae are important primary producers in marine environments and have a significant ecological impact through the production of
toxins and formation of harmful algal blooms (HABs). These algae also have several physiological traits that distinguish them for other algae, such as
reduced plastid genomes, form II Rubisco and large nuclear genomes with a unique structure. To investigate the genetic basis of toxin production
and other ecologically relevant aspects of dinoflagellates, we sequenced the transcriptome of Alexandrium tamarense, an important HAB species and
a cause of paralytic shellfish poisoning through the production of saxitoxin, using a 454-pyrosequencing shotgun approach. These data were
assembled into the most comprehensive dataset yet for a dinoflaglleate, comprising >35,000 unique transcripts. We compared the gene content of A.
tamarense to the genomes of sequenced marine diatoms, haptophytes and green algae to identify similarities and differences in the gene
complement among these organisms. We also compared the A. tamarense transcriptome to the genomes of saxitoxin-producing cyanobacteria to
identify dinoflagellates genes involved in toxin synthesis. Our results show that next-generation shotgun transcriptome sequencing is an effective
alternative to whole genome sequencing for gene discovery."

(a) University of Arizona

P02029 Molecular mechanisms behind acclimatization to high light conditions in the marine diatom Phaeodactylum tricornutum
Nymark, Marianne (a)  Valle, Kristin C (a)  Brembu, Tore-presenter tore.brembu@bio.ntnu.no(a)  Hancke, Kasper (a)  Winge, Per

(@) Andresen, Kjersti (a) Ostensen, Marianne (@)  Johnsen, Geir (a)  Bones, Atle M (a)

http://boneslab.bio.ntnu.no

"Photosynthetic organisms must be able to adapt their light harvesting systems to varying light conditions. Diatoms are responsible for 25% of total
carbon fixing activity at a global scale and live in water with highly variable light qualities and intensities. Molecular mechanisms responsible for
conditional adaptations/acclimatization in diatoms are largely unknown. We set out to investigate the mechanism of light acclimatization in
Phaeodactylum tricornutum using global transcriptional profiling, fluorescence variable technique (PAM fluorometry) and metabolite profiling. Low
light (35 p;mol photons m-2 s-1) adapted cultures were subjected to high light conditions (500 p;mol photons m-2 s-1). Molecular responses were
studied at time points 0.5, 3, 6, 12, 24 and 48 h after transfer to high light. Global transcriptional profiling of cells exposed to high light intensities
showed strong and consistent specific responses already after 30 minutes of exposure to high light. Hundreds of transcripts were differentially
regulated, including genes encoding proteins of light harvesting complexes, ROS scavenging systems, chlorophyll binding proteins and enzymes
involved in pigment biosynthesis. Fluorometric analyses and PAM show that photosynthetic capacity adapts to high light within a period of 12-24 h
and metabolite profiling show that light protecting metabolites are rapidly synthesised over the first 12 h in high light. "

(a) Norwegian University of Science and Technology

SESSION P03 — ALGAL CORAL REEF ECOLOGY

P03001 — See PSA Bold Talk on Saturday, July 18

P03002 — See PSA Bold Talk on Saturday, July 18

P03003 Macroalgal communities of the papah-naumoku-kea marine national monument

Vroom, Peter (a)  Braun, Cristi-presenter cristi.richards@noaa.gov(a)

"The Northwestern Hawaiian Islands (NWHI) are considered to be among the most pristine coral reef ecosystems remaining on the planet. These
reefs naturally contain a high percent cover of algal functional groups with relatively low coral abundance and exhibit thriving fish communities
dominated by top predators. Despite their highly protected status, these reefs are at risk from both direct and indirect anthropogenic sources. This
study provides the first comprehensive data on percent coverage of algae, coral, and non-coral invertebrates at the species level and investigates
spatial biodiversity patterns across the archipelago in order to document benthic communities before the onset of substantial environmental changes
expected to occur in response to global warming and ocean acidification. Monitoring studies show that forereef habitats in atoll systems often contain
high abundances of the green macroalga Microdictyon setchellianum and the brown macroalga Lobophora variegata, yet these organisms were found
to be uncommon in forereefs of non-atoll systems. Species of the brown macroalgal genera Padina, Sargassum, and Stypopodium and the red
macroalgal genus Laurencia are common in the 2 northernmost atolls of the island chain but are uncommon components of more southerly islands.
Conversely, the scleractinian coral Porites lobata are common on forereefs at southern islands, but less common at northern islands. Data suggest
that healthy subtropical reefs in the NWHI naturally contain high abundances of macroalgae, and these algal populations must be factored into future
management plans."

(a) Joint Institute for Marine and Atmospheric Research, Research Corporation of the University of Hawaii, NOAA PIFSC Coral Reef Ecosystem Div.

P03004 The distribution of mesophotic macroalgae in Hawaii: a surprisingly diverse assemblage from the deep.

Spalding, Heather (a)  Abbott, Isabella A. (a)  Peyton, Kimberley A. (a)  Smith, Celia M.-presenter limuwahine@gmail.com(a)

"The mesophotic (low-light) coral ecosystem in Hawaii ranges from ~50 to over 200 m. A conspicuous and yet to be described component of this
ecosystem is the macroalgal flora. We used a combination of submersibles, remotely operated vehicles, and technical diving to survey mesophotic
algae at 36 sites around the Main Hawaiian Islands (MHI). The deepest occurring alga was a filamentous chlorophyte (Cladophora sp.) at 212 meters.
Expansive macroalgal meadows of siphonous green algae were found at multiple locations around Oahu (Avrainvillea amadelpha, Udotea sp.) and the
Maui Nui Island complex (Halimeda kanaloana) to 90 meters. Surprisingly, these meadows were distinct to these specific islands. Numerous new
records and species of macroalgae were discovered, suggesting the deepwater flora is unique from shallow water. Deep water algae previously
described as endemic to the Northwestern Hawaiian Islands (e.g. Kallymenia spp., Codium spp.), were found in the MHI deep flora as well, showing
some algal distributions to be fairly continuous across the Hawaiian Island chain. In contrast, other species (Halymenia spp., Grateloupia sp.)
appeared unique to the MHI, or represented significant range extensions (e.g. Caulerpa filicoides, Caulerpa mexicana). Overall, the deep water flora
appears to be abundant and biogeographically diverse with a combination of temperate, subtropical, and tropical affinities. The current study
contributes greatly to our understanding of marine biodiversity and biogeography in the Pacific, and has significant implications regarding the unique
nature of mesophotic coral ecosystems in Hawaii. "

(a) Botany, University of Hawaii

P03005 - See PSA Plenary 3 on Tuesday, July 21 — Coral Reef Ecology

P03006 - See PSA Plenary 3 on Tuesday, July 21 — Coral Reef Ecology
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P03007 - See PSA Plenary 3 on Tuesday, July 21 — Coral Reef Ecology

P03008 "A Harmful Algal Bloom ( Prorocentrum gillespii), Ciguatera Fish Poisoning and nutrients from Rarotonga, Cook Islands."
Skinner, Mark P-presenter mark_skinner59@yahoo.com.au(a,c)  Lewis, Richard (b)  Johnstone, Ron (c)  Tuaine, Turua (d)  Shaw, Glen

(e)

"Ecological ciguatera fish poisoning (CFP) studies in the past have largely ignored the potential for benthic microalgae from the sediment to
contribute to toxins in the associated environment, largely concentrating on the macroalgae present and associated micro flora and ignoring this
other niche. Ciguatera field studies have also concentrated on the dinoflagellate genus Gambierdiscus, well known to be the producer of ciguatoxin
precursors but ignoring the potential of toxins from other dinoflagellate genera Prorocentrum and Ostreopsis (except for studies on Caribbean
Ostreopsis) to be causative of CFP. This study concentrates on a harmful algal bloom (HAB) of the genus Prorocentrum, on the sediment of a tropical
high island fringing reef lagoon in the southern central Pacific Ocean which was described as a new species by SEM analysis. The field site, Muri
lagoon was chosen, as the island of Rarotonga, has a very high occurrence of CFP. Sampling took place from November 2002 to September 2003 for
microalgal abundance (Prorocentrum gillespii highest monthly count was 13,700 cells/g sand) and water samples were taken for nutrient analysis
from the lagoon and catchment streams. Fish were collected from the actual lagoon site for toxin analysis both at the start and at the end of
sampling. We surmise that the nutrients (over the critical limits for healthy coral reefs) are most likely responsible for the bloom of microalgae
present and those toxins from this bloom could now be responsible for ongoing cases of CFP and also be impacting upon the biodiversity of the
lagoon biota."

(a) Entox, National Research Centre for Environmental Toxicology, University of Queensland, Australia (b) Institute of Molecular Biology, University of
Queensland. (c) Centre of Marine Studies, University of Queensland (d) Ministry of Marine Resources, Cook Islands (e) School of Public Health,
Griffith University

SESSION P04 — ALGAL ECOLOGY AND POPULATION BIOLOGY

P04001 — See PSA Talk on Tuesday, July 21 — Algal Ecology & Population Biology II

P04002 - See PSA Bold Talk on Saturday July 18

P04003 — See PSA Talk on Saturday, July 18 — Algal Ecology & Population Biology I

P04004 — See PSA Bold Talk on Saturday, July 18

P04005 — See PSA Talk on Monday, July 20 — Algal Ecology & Physiology

P04006 — See PSA Talk on Monday, July 20 — Algal Cellular & Molecular Biology

P04007 — See PSA Bold Talk on Saturday, July 18

P04008 — See PSA Talk on Monday, July 20 — Algal Phylogenetics & Taxonomy II

P04009 - See PSA Talk on Saturday, July 18 — Algal Ecology & Population Biology I

P04010 — See PSA Talk on Tuesday, July 21 — Algal Ecology & Pouplation Biology II

P04011 — See PSA Talk on Monday, July 20 — Algal Ecology & Physiology

P04012 — See PSA Bold Talk on Saturday, July 18

P04013 — See PSA Talk on Saturday, July 18 — Algal Ecology & Population Biology I

P04014 — See PSA Talk on Tuesday, July 21 — Algal Ecology & Population Biology II

P04015 — See PSA Bold Talk on Saturday, July 18

P04016 — See PSA Talk on Monday, July 20 — Applied Phycology II

P04017 — See PSA Talk on Saturday, July 18 — Algal Ecology & Population Biology I

P04018 — See PSA Talk on Saturday, July 18 — Algal Ecology & Population Biology I

P04019 — See PSA Talk on Monday, July 20 — Algal Phylogenetics & Taxonomy II

P04020 — See PSA Bold Talk on Saturday, July 18



P04021 — See PSA Talk on Monday, July 20 — Algal Phylogenetics & Taxonomy II
P04022 - See PSA Talk on Tuesday, July 21 — Algal Ecology & Population Biology II

P04023 The secret garden: Life within Antarctic macroalgae

Amsler, Margaret O.-presenter mamsler@uab.edu(a)  Amsler, Charles D. (a)  McClintock, James B. (a)  Lopez-Bautista, Juan M. (b)  Peters,
Akira F. (c)

"Although small filamentous epiphytes are uncommon in subtidal habitats from the Western Antarctic Peninsula, algal endophytes are more common.
Thirteen species of macroalgae were surveyed for presence of endophytes. The endophytic community was dominated by phaeophytes: 99 isolates,
comprising 10 species. Sequence data and digital images for all endophytes are presented. Representatives of Geminocarpus dominated the
endophytic flora (63 of 99 isolates): G. geminatus (42 of 63 isolates) was found in all but two macroalgae; G. austrogeorgiae (20 of 63 isolates) was
found in ten host species; and one isolate of Geminocarpus may represent a new species. Laminariocolax eckloniae was the second genus in
frequency (25 of 99) and found in ten of the macroalgae. Five isolates of Ascoseirophila violodora were recovered from four hosts. Single isolates of
Petalonia fascia (both crust and blade forms), Desmarestia sp. and Australofilum incommodum were also recovered. A single isolate of the commonly
known epiphyte Elachista antarctica was isolated from a previously unrecorded host. Finally, an isolate of Ectocarpus siliculosus represents the first
record of this species in Antarctica. "

(a) University of Alabama at Birmingham (b) University of Alabama at Tuscaloosa (c) Bezhin Rosko

P04024 — See PSA Talk on Saturday, July 18 — Algal Ecology & population Biology I

P04025 Scalar fluxes through dense Sargassum canopies

Nishihara, Gregory N-presenter greg@nagasaki-u.ac.jp(a)

"It is widely believed that coastal development, pollution, and herbivory have caused the loss of Sargassum forests of the East China Sea. However,
many of studies in this region have overlooked hydrodynamic phenomenon that the biology of these organisms. Bare dissolved oxygen sensors were
used to directly measure the flux (J) of dissolved oxygen through the canopy of a Sargassum piluliferum bed in a laboratory flow-chamber. I took 10
Hz measurements of Jwithout significant interference by the fronds. Flux within the canopy was about 86 % of that in an empty flow-chamber and
was directly proportional to the velocity. Turbulent flux (J) within the canopy was also estimated and a spectral analysis of J'revealed that the power
of the spectrum increased with water velocity and was lower in the canopy than in the empty flow-chamber. These results suggest that the fronds
serve to dampen the flow with the canopy and that these effects vary with velocity."

(a) Nagasaki University

P04026 "Biogeography of microbiotic soil crust in high vs. low recreational use areas within the Wonderland of Rocks of Joshua
Tree National Park, California"

Pietrasiak, Nicole-presenter npiet001@ucr.edu(a) Johansen, Jeffrey R. (b)  LaDoux, Tasha (a) Graham, Robert C. (a)

"Microbiotic crusts in two geomorphologic similar areas of the Wonderland of Rocks region of Joshua Tree National Park, California were studied with
respect to visible crust cover and frequency, chlorophyll a, soil stability, and a suite of abiotic soil parameters. The area northeast of the Keys Ranch
was heavily disturbed in the past, but has been protected from further disturbance for over 35 years. The area northeast of Barker Dam was
inaccessible to cattle, and so has had a long relatively disturbance-free period of time in which crusts could develop, but recently has experienced
trampling disturbance from hikers and rock climbers that increasingly visit the area. The Keys Ranch area showed clear signs of recovery in this
study, having higher visual cover of cyanobacterial crusts than the Barker Dam area. However, the area northeast of Barker Dam had more lichen
and moss crusts, a sign that the crusts in this area are more successionally mature. In addition, three geomorphological features were characterized
in this study: pockets, slopes, and wash banks. These geomorphic parameters clearly impacted crust development in both areas, with wash banks
showing best crust development and slopes showing poorest crust development. Lichens and mosses were best developed in the pocket areas, which
can accumulate and retain moisture during and following precipitation events. "

(a) University of California, Riverside (b) John Carroll University

P04027 "From cryptomonads to Dinophysis, a labyrinthine story of multi-species interactions among protists”

Myung, Geumog (a) Kim, Hyung Seop (a) Kang, Yi Gu (@) Ha, Na(a) Park, Jong Woo (a) Rho, Jung Rae (a) Park, Myung Gil

(b) Yih, Wonho -presenter ywonho@kunsan.ac.kr(a)

"Some cryptophyte species serve as plastid donor as well as prey for a mixotrophic marine ciliate, Myrionecta rubra [1, 2]. Even karyoklepty
(retention of prey's nucleus by the grazer) of the ciliate was reported quite recently [2]. Sequestration of the secondhand plastid in M. rubra by
another protistan genus Dinophysis has been suggested, to evoke on-going controversial discussions [3]. The only known live prey for culturing
Dinophysis spp. is the mixotrophic marine ciliate M. rubra [4], which can in turn ingest cells of a certain type cryptomonads [5]. Cryptomonds
themselves already represent a long story of plastid evolution and are housing remnant nucleus of its old photosynthetic symbionts and ejectosomes,
the highly sophisticated defense machinery in protist. Crowded cryptomond cells (>10° mI™) when mixed with M. rubra could compete out their
grazer ciliate in a culture bottle [6], and may continue to grow using the organic material of dead ciliate cells. The cryptomonads can even compete
out Dinophysis population in a co-culture system where high density prey's prey of the dinoflagellate is postulated to physically attack the grazer's
grazer [7]. Recent exploration on bacterivory [8] and specific bacterial association [9] in M. rubra adds on another layer to the complexity of the
multi-species interactions among the three marine protists. 1. Yih et al. 2004 Aquat Microb Ecol 36, 165 2. Johnson et al. 2007 Nature 445, 426 3.
Park et al. 2008 J Phycol 44, 1154 4. Park et al. 2006 Aquat Microb Ecol 45, 101 5. Park et al. 2007) Aquat Microb Ecol 48, 83 6. Hansen et al. 2006
Mar Biol Res 2,169 7. Ha Na et al. 2009 MS thesis, Kunsan National University, 112pp. 8. Myung et al. 2006 Aquat Microb Ecol 44, 175 9. Hwang et
al. 2009 Int J Syst Evol Microbiol 59, 609 "

(a) Kunsan National University (b) Chonnam National University

P04028 Nitrogen to phosphorus ratios in the microalga Chlamydomonas reinhardtii: removing the confounding of nutrient
proportions and concentrations

Evens, Terence-presenter terence.evens@ars.usda.gov(a) Niedz, Randy (a)

"Our understanding of the importance of nutrient ratios, primarily NOs (N) and PO4 (P), in relation to microalgal growth and growth rate (primary
production and productivity, respectively) can be traced directly to Redfield's seminal work when he quantified the elemental ratios of marine
phytoplankton in relation to the prevailing stoichiometry of the world's oceans. Since then the 'Redfield ratio’, an N:P of 16:1, has become the gold
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standard for all microalgal nutritional stoichiometry, and is often used as a benchmark for differentiating N-limitation from P-limitation with N-
limitation occurring at N:P < 16 and P-limitation occurring at N:P > 16. Deviations from the Redfield ratio are seen as indicative of any number of
physiological and ecological processes, and have been subject to a great deal of experimentation and speculation. Numerous studies have questioned
the universality of the Redfield ratio, but it is still the accepted benchmark. We have recently begun applying mixture-based experimental designs to
the N:P question, which allow us to remove the confounding between proportionality and concentration. Our first foray examines the interplay
between medium NOs and PO, ratios at total [N+P] of 10-1000 p;M and cellular stoichiometry in the green algal Chlamydomonas reinhardtii. Results
indicate that our understanding of how N and P, ratios and concentrations, affect growth rates is complex but quantifiable, and needs to be
reexamined."

(a) USDA-Agricultural Research Service, U.S. Horticultural Research Lab

P04029 Does Dinophysis caudata (Dinophyceae) have permanent plastids?

Park, Myung Gil-presenter mpark@chonnam.ac.kr(a)  Kim, Miran (a)  Kim, Sunju (b)  Yih, Wonho (c)

"The marine photosynthetic dinoflagellates Dinophysis Ehrenberg species are obligate mixotrophs that requires both light and ciliate prey Myrionecta
rubra (= Mesodinium rubrum) for long-term survival. Despite rapid progress on the study of Dinophysis using the laboratory cultures, however,
whether it has its own permanent plastids or kleptoplastids (i.e. stolen plastids from its ciliate prey) remains unresolved. We addressed this issue
here, using the established culture of D. caudata strain DC-LOHABEO1 and cross feeding/starvation experiments encompassing the prey M. rubra
strain MR-MALO1 cultures grown on two different cryptophytes (strains CR-MALO1 and CR-MAL11). To follow the fate of prey plastids, psbA gene as a
tracer was amplified from individually isolated D. caudata cells and the PCR products were digested with a restriction enzyme SfaNI. The restriction
fragment length polymorphism (RFLP) pattern of the PCR products digested by SfaNI revealed that D. caudata continued to keep CR-MALO1-type
plastid, whereas it lost CR-MAL11-type plastid with increasing time of starvation. Our result suggests that Dinophysis does not treat plastids taken up
from different cryptophytes via its ciliate prey M. rubra the same. Alternatively, D. caudata may already have its own CR-MALO1 type permanent
plastid, with two type plastids (CR-MALO1 and CR-MAL11) obtained from M. rubra being lost within 1 month. Our result raises the need to address
the origin of plastids in newly isolated Dinophysis in order to resolve the issue of plastid permanence in the photosynthetic Dinophysis species in the
future study."

(a) Department of Oceanography, Chonnam National University (b) Smithsonian Environmental Research Center (c) Department of Oceanography,
Kunsan National University

P04030 Investigating the genetic record of atmospheric carbon dioxide

Young, Jodi N-presenter jodiy@earth.ox.ac.uk(a) Lee, Renee B.Y. (a) Kapralov, Maxim (b) Moolna, Adam (a) Filatov, Dmitry (b)  Smith,
J.AC. (b) Rickaby, Rosalind (a)

"The reconstruction of past climates, on timescales of millions of years, relies on the analysis of chemical or isotopic proxies in preserved organic
matter. Such indirect approaches depend upon empirical calibration in modern species without understanding biological processes which underpin the
incorporation of the climate signal. In order to address this major gap in climate research, we decided to study the evolution of photosynthesis and
carbon concentrating mechanisms (CCMs) in algae, a living geological record. This will enable us to decipher past, and most importantly, future pCO,
trends. Algae are responsible for up to 50% of total carbon fixed through photosynthesis and many have extensive fossil records used for past
climate reconstruction, however, it is poorly understood how they have adapted to changing climate over time. Adaptation in the photosynthetic
enzyme, RuBisCO, was investigated using Phylogenetic Analysis of Maximum Likelihood (PAML) and this was compared with the emergence of CCMs,
in particular carbonic anhydrase (CA). Strong adaptation of RuBisCO was detected on branches leading to major groups of algae which are consistent
with the variation of specificity factors between algal groups. While RuBisCO adaptation occurs during time periods of major changes in CO, and O,
this adaptation appeared to stop at the point of divergence within groups. We subsequently demonstrated that this pattern corresponds to the
distribution of 3-CA, a candidate CCM. Algae have adapted strongly to decreasing pCO; over time which would have perpetuated falling levels. With
the current rise in anthropogenic CO,, it is crucial to understand the rate of adaptation in algae and whether this will assist in negating further
environmental damage. "

(a) University of Oxford, Dept Earth Sciences (b) University of Oxford, Dept Plant Sciences

P04031 Exploring the potential impact of native plant riparian zones for nutrient amelioration of non-point source pollution by
examining changes in aquatic algal communities.

Norwich, Alyson R-presenter alynorwich@gmail.com(a) Casamatta, Dale (a) Moon, Daniel (a)  Rossi, Anthony (a)  Smith, Kelly (a)

"As anthropogenic impacts on the environment increase, aquatic ecosystems are under significant threat of elevated eutrophication. Recent research
has indicated that one mechanism for ameliorating non-point source pollution may be the employment of native riparian plant communities. To test
the impact of these communities on the lotic algal community, we studied nine first order tributaries along the St. Johns River (Jacksonville, Florida)
over a three year period (January 2006-December 2008). Five of the sites were experimental and had native plant gardens established, with the
remaining four sites serving as controls. Sites were pulsed with nitrogen and phosphorus additions in order to determine efficacy of plant
communities at nutrient retention and sequestration. Physical/chemical parameters (e.g., total nitrogen, phosphorus, pH, conductivity) of the soils
and associated streams were measured monthly over a three year period. For instance, preliminary results found a significant (p<0.05) decrease in
soil nitrate and phosphate levels from the top of the experimental plots to the bottom after fertilization. Concurrently, algae was collected by benthic
sampling and analyzed for cell counts and biovolumes. Cyanobacteria and Bacillariophyta dominated nearly all samples in terms of cell counts and
biomass, with Chlorophyte mats (e.g., Ulothrix, Cladophora and Mougeotia) occasionally being temporally abundant. Preliminary analyses indicated
that the associated algal communities shifted to chlorophyte dominance with increased fertilizer application, but did not exhibit a shift normally
associated with eutrophic conditions such as luxurious growth of cyanobacteria. The dominant cyanobacteria tended to be rather ubiquitous members
of the genera Leptolyngbya, Aphanocapsa and Aphanothece, none of which are typically associated with eutrophication. Thus, it appears that native
plant riparian zones may have a role in preventing non-point source pollution by reducing nutrient loading. "

(a) University of North Florida

P04032 "Biomass and seasonal succession of thraustochytrids (stramenopiles, Labyrinthulomycetes)”

Ueda, Mayumi (a) Nomura, Yuka (@) Kadoe, Tomohiro (a) Honda, Daiske-presenter dhonda@konan-u.ac.jp(a)

http://syst.bio.konan-u.ac.jp

"Thraustochytrids are colorless unicellular stramenopiles, which are classified in the class Labyrinthulomycetes. It was reported the biomass of
thraustochytrids in coastal waters could reach 3-43% of the bacterial biomass. The thraustochytrid cell is quite larger than the typical bacterial cell,
and is a similar size to bacteria feeders, such as flagellates. It means that the thraustochytrids are directly ingested by higher trophic-level
microorganisms, such as ciliates and copepods, that is, they serves as a larger starter than bacteria in microbial food chains with fewer trophic links
and less trophic-level losses. Therefore, it is suggested that thraustochytrids play an important ecological role in the initial stage of the microbial food



chain as the decomposer. However, there is poor information about the seasonal changing of species and genus composition and biomass. In this
study, we have monitored the seasonal dynamics of thraustochytrids every two or three weeks in 2008. The abundance of thraustochytrids was
estimated using a modified MPN technique. The obtained isolates were identified based on 18S rDNA tree and morphological characteristics. The
seasonal change of species composition was observed. In spring, Aurantiochytrium mangrovei appeared as the major species, then Schizochytrium
aggregatum and Botryochytrium sp. appeared sequentially until summer. Two peaks were observed as a change in the number of cells in May and
July, both of which were mainly composed of A. mangrovei. 1t is suggested that A. mangroveiis one of the most important thraustochytrid species
from the ecological aspects in the coastal temperate environment.”

(a) Faculty of Science and Engineering, Konan University

P04033 Reproduction in Porphyra umbilicalis Kutzing: Insights from amplified fragment length polymorphisms(AFLPs)

Blouin, Nicolas A-presenter nicolas.blouin@umit.maine.edu(a)  Brawley, Susan H (a)
http://www.umaine.edu/marine/people/directory.php/profile/nic_blouin

" Porphyra umbilicalis is described as being mostly sexual in Europe; however, collections made each month over multiple years (n > 4000
individuals), show that P. umbilicalis reproduces exclusively via neutral spores (asexually) on the Maine coast. This suggests that the population could
be clonal and lack genetic diversity. Porphyra umbilicalis haplotype P.um.1 was isolated from a collection made on the Maine (USA) shore, and is the
subject of a complete genome-sequencing project by the US Department of Energy. Characterization of the parent population in Maine of P.um.1 will
aid future investigations by scientists working with this haplotype. To investigate genetic diversity, we used amplified fragment length polymorphisms
(AFLPs) with individuals of P. umbilicalis from locations where asexual or sexual reproduction is known to occur. If individuals were clones of each
other, then their AFLP profiles would be expected to be identical. One hundred P. umbilicalis individuals were collected from four locations, n=25 per
site. The sites selected included three locations in the USA (two from Maine) and a fourth location in the UK (known sexual individuals). Similarity
measures and Bayesian analysis show that individuals within sites are more closely related than individuals between sites in the northwestern
Atlantic. Additionally, individuals from the UK are more diverse than all of the USA sites. Because AFLP analysis revealed genetic diversity within all
sites, we conclude that USA populations are not a single clone. "

(a) University of Maine, School of Marine Sciences

P04034 Genetic and morphological variation in Codium fragile in the NW Atlantic

Benton, Christopher S (a)  Pleticha, Lucy E (b)  Klein, Anita S.-presenter anita.klein@unh.edu(b)  Mathieson, Arthur C (b)
http://www.biolsci.unh.edu/faculty/klein/index.html

"Codium fragile (Suringar) Hariot is an invasive Asiatic green alga that colonized coastlines in the NW Atlantic in the past 50 years. The plant has a
dichotomously branched cylindrical thallus composed of tangled filaments surrounded by a densely packed outer covering of swollen filaments
(utricles) and terminated by a pointed tip, the mucron. The goals of this study are to investigate the morphological and genetic differences in NW
Atlantic C. fragile populations to determine which subspecies are present (invasive or non-invasive) and whether there is genetic variation among
populations. In 2008, we surveyed 19 sites from the Canadian Maritimes to Long Island Sound and compared these to prior surveys by Mathieson et
al. and Garbary et al. The distributions of C. ffagile populations appear to be in flux, with a decrease in Prince Edward Island and an increase in Nova
Scotia. For each population collected, we measured utricle and mucron size, two morphological characters commonly used to differentiate
subspecies. There is a two-fold difference in both utricle and mucron length between populations. Haplotypes of chloroplast rps3-rp/16 region were
determined; all extant collections corresponded with the invasive taxon C. fragile subsp. fragile. Since previous investigators (Malinowski 1974,
Kusakina 2004) have observed genetic variation among populations, we are examining more variable genetic loci (£RNAG-5S, rbd. intron) in order to
track how the invasive alga has spread across the NW Atlantic."

(a) Molecular Cellular and Biomedical Sciences, U New Hampshire (b) Biological Sciences, U New Hampshire

P04035 Algae of the Oxycline: Cultivation Using Strategies to Alleviate Oxidative Stress

Morris, James J.-presenter jmorri4d0@utk.edu(a)  Szul, Martin J. (@)  Buchan, Alison (a)  Dunlap, John (a)  Keller, Martin (b)  Wilhelm,
Steven W. (@)  Saxton, Matthew (a)  Zinser, Erik R. (a)

"Recent work in our laboratory has revealed that the abundant open ocean cyanobacterium Prochlorococcus is remarkably susceptible to damage by
reactive oxygen species (ROS). We have demonstrated that pre-treatment of culture media to remove ROS, either by adding ROS-resistant 'helper’
microorganisms or by adding antioxidant enzymes such as catalase, dramatically improve the cultivability of these organisms, allowing growth from
inocula as low as a single cell. We report here our attempts to use similar strategies to recover ROS-sensitive algae from natural populations. On a
2007 cruise, we enriched samples from a hypoxic area in Chesapeake Bay. Community rDNA analysis of these cultures using phyto-specific primers
suggests that pre-treatment with 'helpers' or with catalase significantly increases the phylogenetic diversity of the enrichment and leads to an
increased representation of picophytoplankton lineages (e.g., Synechococcus) at the expense of larger organisms (e.g., diatoms). We further present
two novel picoplanktonic isolates obtained on this cruise, tentatively identified as Nanochlorum sp. VOL9 and Prochlorales sp. VOL18. The possibility
that these organisms, like Prochlorococcus, have undergone reductive evolution leading to a dependence on other organisms to tolerate ROS, is
discussed."

(a) University of Tennessee Knoxville (b) Oak Ridge National Laboratory

P04036 Growth of Myrionecta rubra on divergent strains of cryptomonads

Schvarcz, Christopher R.-presenter schvarcz@email.arizona.edu(a)  Hackett, Jeremiah D. (a)
http://www.eebweb.arizona.edu/Faculty/Hackett/Home.html

"The marine ciliate Myrionecta rubrais a bloom-forming phytoplankter that in natural environments serves as prey for the harmful toxin-producing
dinoflagellates Dinophysis spp. M. rubra is interesting because of its ability to retain and regulate the plastids acquired from its cryptophyte prey
Teleaulax amphioxeia or Geminigera cryophila. Whereas M. rubra is able to grow when fed related cryptophytes, it is unclear if the ciliate is retaining
the plastids of these species. Furthermore, preliminary observations suggest that growth of M. rubra on some of these strains is suboptimal and may
represent cases where kleptoplastidy is inhibited or inefficient. This study investigates the phylogenetic range of possible cryptophyte kleptoplastids
for M. rubra and the physiological constraints preventing such relationships with other cryptomonad strains. Results from this work will provide
additional insights into the physiological mechanisms involved in kleptoplastidy, as well as inform the growth ecology controlling M. rubra blooms
(and thus Dinophysis spp. blooms) in nature. "

(a) University of Arizona, Department of Ecology and Evolutionary Biology

P04037 Quantitative response of Epithemia and Rhopalodia (Bacillariophyta) containing nitrogen-fixing cyanobacterial
endosymbionts to low nitrogen and potential use in stream bioassessment in Southern California
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Stancheva, Rosalina (a)  Fetscher, A. Elizabeth (b)  Kociolek, J. Patrick (c)  Laslandes, Berengere (c)  Sheath, Robert G-presenter
rsheath@csusm.edu(a)

"The symbiosis between freshwater Epithemia and Rhopalodia species and nitrogen-fixing unicellular coccoid cyanobacteria has been observed under
low-nitrogen field conditions. Hence, these genera can be potential indicators of nitrogen-limited waters. In a survey of >100 coastal streams in
Southern California in the summer and fall of 2007 and 2008, representatives of Epithemia and Rhopalodia were recorded. We conducted a
morphometric study of the cyanobacterial endosymbionts from 11 populations of the three most common Epithemia species and Rhopalodia gibba.
The numbers of endosymbionts per diatom cell ranged from 1-2 in E. sorex, 2-6 in E. adnata, 2-12 in E. turgida and 1-4 in R. gibba. Endosymbiont
average diameter, mean biovolume, and total biovolume per diatom cell were significantly negatively correlated to nitrate levels for all taxa. The
distribution of the common filamentous cyanobacteria bearing heterocysts was compared to that of the diatoms studied. Both nitrogen-fixing diatoms
and common filamentous cyanobacteria bearing heterocysts demonstrated preferences for low nitrates (< 1.4 mg/L), low total nitrogen, (<1.8 mg/L)
and low total phosphorus (< 0.25 mg/L). However, the two groups differed in their light preferences and did not fully overlap in distribution. This
study showed that nitrogen-fixing species can be powerful tools in stream biomonitoring and sub-cellular analyses of diatoms with cyanobacterial
endosymbionts may provide an additional layer of resolution in this process beyond that obtainable through traditional assemblage composition
analysis alone. "

(a) California State University San Marcos (b) Southern California Coastal Water Research Project (c) University of Colorado Boulder

P04038 "Biofouling diatoms at a static immersion test site in the Indian River Lagoon, Florida"

Zargiel, Kelli A.-presenter kzargiel@fit.edu(a)  Swain, Geoff W. (a)

"Diatoms are a major component of biofilms in the marine environment and are particularly difficult to control on ship hulls. When these films form
on the surface of ship hulls, they increase hydrodynamic drag, which results in increased fuel consumption of up to 20%. This poster describes
diatoms that were present in biofilms on both polyvinylchloride(PVC) and a silicone fouling release antifouling coating at a static immersion test site in
the Indian River Lagoon, Florida. Biofilm samples were collected every week from April 2008 to October 2008. Diatoms were identified to the lowest
possible taxon and species abundances were compared between the two surfaces. Differences in biofilms were seen among surfaces and diatom
composition varied by season and several water quality parameters. This data gives insight into biofilm formation on antifouling coatings and
provides valuable information for ecological and engineering solutions to fouling of marine surfaces. "

(a) Florida Institute of Technology

P04039 The complete chloroplast genome sequences of two brown tide agents: Aureococcus anophagefferens CCMP1984 and
Aureoumbra lagunensis CCMP1507

Ong, Han Chuan (a,g) Wilhelm, Steven W (b)  Gobler, Christopher J (c)  Bullerjahn, George (d) = Rocap, Gabrielle ()  Jacobs, Michael A
(f)  Cattolico, Rose Ann-presenter racat@u.washington.edu(a,e)

"Members of the Pelagophyceae form massive brown tides that have continually plagued the coastal regions of the Eastern seaboard and the Gulf of
Mexico. To gain a better understanding of the photosynthetic competence that may be linked to their success in forming massive blooms, we have
sequenced the chloroplast genomes of Aureococcus anophageftferens (89,599 bp) and Aureoumbra lagunensis (94,346 bp). The chloroplast genomes
of these algae are significantly smaller than those of the six stramenopiles that presently have been sequenced. Size reduction is augmented by a
minimal (A. anophagefferens) or lost (A. lagunensis) of the inverted repeat. The fact that 8 of 10 small repeats found in both genomes are associated
with genes coding for photosynthesis or energy production argues that these elements may have a functional constraint. High genomic synteny, a
multi-gene phylogenetic analysis, and a synapomorphic change in an attenuated psbA gene, confirm these heterokont algae are closely-related
sisters. Retention of three light-independent chlorophyll biosynthesis genes in A. /agunensis chloroplast DNA, but their absence in both chloroplast
and nuclear DNA of A. anophagefferens, implies ongoing intracellular gene transfer, and also espouses the persistence of a more ancient (i.e.,dark-
adaptive) potential in A. /agunensis. The contribution of this gene profile modification to a sustained bloom of A. /agunensis (continuously for ~8
years) but not A. anophagefferens (a few months) under reduced light conditions, remains an intriguing question."

(a) Department of Biology, University of Washington (b) Department of Microbiology, The University of Tennessee (c) School of Marine and
Atmospheric Sciences, Stony Brook University (d) Department of Biological Sciences, Bowling Green State University (e) School of Oceanography,
University of Washington (f) Department of Medicine, University of Washington (g) Division of Science, Lyon College

P04040 "A rapid underwater study on the impacts of climate change on marine algal distributions along the Jeju Island, south
coast of Korea"

Shin, Hyun-Woung-presenter hwshin@sch.ac.kr(a)  Mohandoss, Sidharthan (a)  Cho, Sung-Hwan (b)  Lee, Hanseong (a) Ko, Ji-Woong

(b)  Lim, Chi-Young (b)

"The algal vegetation cover on the sea bottom offer food, habitat and spawning bed for various benthic invertebrates as well as fishes. The
temperate oceanic weather condition in the volcanic Island, Jeju is influenced by the major fronts such as Yellow sea cold current, Kuroshio and
Tsushima current, influx of Changjiang river water and Jeju warm current that flows clockwise along the Island. In the recent past, unprecedented
climatic changes in these major fronts have massively altered the physicochemical variables, therefore a radical shift in the diversity and biomass of
algal distributions have been recognized. An intensive underwater (SCUBA) investigation was carried out with line-transects (at 5, 10 & 15 m depths)
using quadrats and also CPCe with GPS-photo Link for a canopy forming species in eight scantily studied coastal zones along the Jeju Island. These
stations were found to be much influenced by changing climatic conditions and are indicative of responding marine algal communities. Conspicuous
changes in the sea bottom and associated algae with decline in species diversity and biomass; and incidence of patchy distributions were seen. A
maximum mean coverage of 45.63% m and relative biomass of 42, 411.2 g w. wt. m™ was estimated for £. cava from Woljeong (north coast).
Biomass of this canopy forming kelp species was comparatively less in west and south coasts (< 3,655.9 g w. wt. m™). Relative algal coverage of
7.18% m™ (Aewol, west coast) and 6.74% m™ (Sincheon, east coast) were clearly indicated the substantial reduction in algal vegetation. Results on
algal coverage, species diversity and biomass showed decisive information on algal distributions that were influenced by perturbed environmental
changes that evolved during the recent climate changes."

(a) Department of Marine Biotechnology, Soonchunhyang University (b) Jeju Fisheries Research Institute, National Fisheries Research & Development
Institute
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SESSION P05 — ALGAL PHYLOGENETICS AND TAXONOMY

P05001 — See PSA Talk on Tuesday, July 21 — Algal Ecoology & Population Biology II

P05002 - See PSA Talk on Saturday, July 18 — Algal Phylogenetics & Taxonomy I

P05003 — See PSA Talk on Monday, July 20 — Algal Phylogenetics & Taxonomy III

P05004 — See PSA Talk on Monday, July 20 — Algal Phylogenetics & Taxonomy II

P05005 "Species delimitation and systematics of Hawaiian Amansieae (Ceramiales, Rhodophyta)"

Sherwood, Alison R.-presenter asherwoo@hawaii.edu(a)  Kurihara, Akira (a)  Conklin, Kimberly Y. (a)

"Seventy Hawaiian specimens of representatives of the tribe Amansieae morphologically corresponding to taxa attributed to Amansia, Melanamansia
and Osmundaria were collected from the Hawaiian Islands or examined from the holdings of the Bishop Museum. Sequences of three short DNA
markers were obtained from as many of these specimens as possible and analyzed using a DNA barcoding approach. The nuclear 18S rRNA gene was
amplified and sequenced from representative specimens of major clusters from the previous analyses. A phylogeny of the 18S rRNA gene indicated
that although species-level systematics of Hawaiian Amansieae are relatively straightforward, generic concepts will require some revision. Specimens
morphologically corresponding to O. obtusiloba and M. fimbrifolia formed well-defined clusters based on short marker molecular comparisons. In
contrast, specimens morphologically identified as M. glomerata belonged to several molecular clusters, which corresponded to collections from most
of the Main Hawaiian Islands, Hawaii Island, the Northwestern Hawaiian Islands, and deep water collections, indicating that M. glomerata in Hawaii is
likely a species complex. Correlations of anatomy and molecular analyses will be discussed, along with implications for the taxonomy of the Hawaiian
Amansieae."

(a) Botany Department, University of Hawaii

P05006 - See PSA Talk on Saturday, July 18 — Algal Phylogenetics & Taxonomy I

P05007 — See PSA Talk on Tuesday, July 21 — Algal Phylogenetics & Taxonomy IV

P05008 — See PSA Talk on Monday, July 20 — Algal Phylogenetics & Taxonomy II

P05009 Species of Codium from Continental Chile

Gonzalez, Alejandra-presenter apgonzalez@uchile.cl(b)  Santelices, Bernabe (a)

"Seven species of subgenus Tylecodium have been traditionally recorded for the coastline of Chile. Some species (e.g. C. dimorphum Svedelius and
C. difforme Kutzing) exhibit two utricles morphology, while some others (e.g. C. adhaerens C. Agardh, C. arabicum Kutzing, C. setchellii Gardner, C.
spongiosum Harvey, and C. subantarcticum P.C. Silva) exhibit one utricle morphology. No critical morphological evaluation has been performed with
the species collected, and their great morphological and geographic overlap makes difficult their identification. Along central Chile the species of
Codium are ecologically important, the adherent thallus may coalesce, forming a permanent belt at mid intertidal levels often overgrowing and
excluding other seaweeds and invertebrates. Using samples from 70 localities along the Chilean coast, we characterized morphologically and
genetically the species found among 20 to 55 LS. We used 16 morphological traits and three neutral markers (chloroplast rbcL, mitochondrial rLSU
and chloroplast Trn-Gly gene). Results indicate the presence of three, geographically discontinuous species. Codium dimorphum restricted to
Guaitecas Islands in south of Chile (43 LS), C. subantarcticum extended from 53 to 55 LS, and a yet undescribed species Codium sp., extended from
25 LS in the north to 40 LS in the south of Chilean coast. Supported by CONICYT AT-4040047 to AG and FONDECYT 1060474 to BS. "

(a) Pontificia Universidad Catolica de Chile (b) Universidad de Chile

P05010 — See PSA Talk on Monday, July 20 — Algal Phylogenetics & Taxonomy III

P05011 — See PSA Talk on Tuesday, July 21 — Algal Phylogenetics & Taxonomy IV

P05012 — See PSA Talk on Tuesday, July 21 — Algal Phylogenetics & Taxonomy IV

P05013 - See PSA Talk on Saturday, July 18 — Algal Phylogenetics & Taxonomy I

P05014 - See PSA Talk on Monday, July 20 — Algal Phylogenetics & Taxonomy III

P05015 - See PSA Talk on Saturaday, July 18 — Algal Phylogenetics & Taxonomy I

P05016 - See PSA Talk on Saturday, July 18 — Algal Phylogenetics & Taxonomy I

P05017 — See PSA Bold Talk on Saturday, July 18

P05018 — See PSA Bold Talk on Saturday, July 18

P05019 — See PSA Bold Talk on Saturday, July 18



P05020 Taxonomy and life cycle of the Prorocentrum emarginatum species complex

Morton, Steve-presenter steve.morton@noaa.gov(a) Symon, Elizabeth (a)  Richlen, Mindy (b)

"Examination of cultures of small, benthic/epiphytic Prorocentrum species reveals a number of possible cryptic species all sharing characters of both
Prorocentrum emarginatum and P. fukuyoi. The gross morphology of these cultures includes a relatively small size (28-31 p;undefinedm L x 19-23
W;undefinedm W), with a prominent apical spine, and displays a pronounced cuneiform indentation into the middle of the right valve. The surface of
the theca is smooth with pores of two sizes, the larger pores being arranged in a radial pattern. Sequences of the LSU rDNA gene help to resolve the
phylogenetic relationships between these and other Prorocentum species. These cryptic species appear to be a sister group to P. emarginatum and to
the recently described P. fukuyoi. Vegetative cysts of these species form once cultures become phosphate limited. The complete life cycle of motile
cells and cyst-like structures is hypothesized. "

(a) National Oceanographic and Atmospheric Administration (b) Woods Hole Oceanographic Institution

P05021 — See PSA Bold Talk on Saturday, July 18

P05022 - See PSA Talk on Monday, July 20 — Algal Phylogenetics & Taxonomy III

P05023 - See PSA Talk on Saturday, July 18 — Algal Phylogenetics & Taxonomy I

P05024 — See PSA Talk on Tuesday, July 21 — Algal Phylogenetics & Taxonomy IV

P05025 — See PSA Talk on Tueday, July 21 — Algal Phylogenetics & Taxonomy IV

P05026 — See PSA Talk on Monday, July 20 — Algal Phylogenetics & Taxonomy II

P05027 — See PSA Talk on Monday, July 20 — Algal Phylogenetics & Taxonomy II

P05028 — See PSA Talk on Tuesday, July 21 — Algal Phylogenetics & Taxonomy IV

P05029 "Reassessment of the genus Dasya (Rhodophyta, Ceramiales) in Hawaii"

Conklin, Kimberly Y.-presenter kyikemot@hawaii.edu(a)  Kurihara, Akira (@)  Sherwood, Alison R. (a)

"The red algal genus, Dasya (Ceramiales), is estimated to include more than 80 recognized species, of which many have not been fully described and
are lacking complete diagnostic morphological characterization. Molecular and anatomical phylogenetic studies of the family Dasyaceae indicated that
Dasya is a paraphyletic genus, further highlighting the taxonomic confusion and identification difficulties surrounding this group. In this study,
molecular tools were used to reassess Dasya in Hawaii. Three short DNA markers (the mitochondrial COI DNA barcode, and portions of the nuclear
and plastidal LSU rRNA genes) were analyzed using a DNA barcoding approach for 45 Hawaiian specimens of Dasya. The nuclear SSU rRNA gene was
also amplified and sequenced for representative specimens and analyzed with GenBank sequences from other Dasyoideae taxa. Seven clusters
corresponding to the previously recorded six Dasya species in Hawaii were recovered as well as a single unique sample of a currently undescribed
species. Specimens identified morphologically as D. corymbifera separated into two clusters, one of which may represent D. 'collinsiana,’ a species
that was more recently reported as invalid in 1999. Based on these analyses, the Hawaiian flora contains eight species of Dasya, and taxonomic
changes will be proposed to reflect this. The results of this study highlight the benefits of molecular tools and their assistance in further clarification
of the species limits of red algae."

(a) University of Hawaii

P05030 Preliminary data on the phylogeny of the family Achnanthidiaceae (Bacillariophyta)

Potapova, Marina-presenter potapova@ansp.org(a)

"The goal of this study was to obtain initial information on the phylogeny of the diatom family Achnanthidiaceae using both morphological and
molecular data. Achnanthidiaceae are predominantly freshwater diatoms characterized by small size and secondary loss of the raphe on one valve.
They are extremely common and abundant in benthic habitats of inland and coastal waters, rarely planktonic, but one representative, Pauliella
taeniata is a marine planktonic species. The current classification of the family based on the phenetic approach is highly unstable and confusing.
Morphology alone does not provide sufficient characters to establish generic boundaries and to unravel evolutionary history of the group. In addition
to a few already available SSU rRNA, LSU rRNA, and rbcl sequences for the genera Planothidium, Pauliella, and Achnanthidium, sequences for the
same genes were generated for other representatives of the same genera and for the genera Rossithidium, and Psammothidium. The preliminary
results of phylogenetic analyses of these data will be presented.”

(a) The Academy of Natural Sciences

P05031 Euglenoid phylogeny based upon the evaluation of protein and ribosomal coding genes

Watza, Donovan-presenter watzadon@msu.edu(a)  Kim, JongIm (b)  Bennett, Mathew (a)  Lowery, Caitlin (@)  Triemer, Richard (a)
http://euglena.msu.edu/

"Over the past decade molecular phylogenies have been used to determine relationships among the major genera of photosynthetic euglenoids.
However, the majority of these studies have relied on the use of nuclear or chloroplast ribosomal genes. The purpose of this study was to incorporate
protein coding genes into euglenoid phylogenies and compare the results with those of ribosomal genes. The psbO gene, a nuclear encoded plastid
targeting gene involved in oxygen evolution, was sequenced for over 50 euglenoid taxa representing Euglena, Monomorphina, Cryptoglena,
Colacium, Trachelomonas, Phacus, Discoplastis, and Lepocinclis . The dataset for the psbO gene was analyzed separately and in combination with the
SSU rDNA gene. The results confirm that the psbO and SSU rDNA sequences resulted in phylogenetic trees that were congruent with previous
analyses based on ribosomal genes only. Furthermore, the rooted Bayesian phylogenetic tree supported previously identified SSU and partial LSU
rDNA clade relationships among the photosynthetic euglenoids. "

(a) Michigan State University (b) Chungnam National University

P05032 A method for obtaining nuclear gene sequences from field samples
Bennett, Matthew S.-presenter benne124@plantbiology.msu.edu(a)  Triemer, Richard E. (a)
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http://euglena.msu.edu

"One of the biggest issues in the field of taxonomy today is the inability to acquire, grow and sequence new taxa. This problem is very evident in the
study of photosynthetic euglenoids. Most of the unique taxa in culture collections have been sequenced and many other taxa of interest have been
resistant to culturing, and thus, sequencing. In an effort to address this problem, we have developed a technique, which allows for the sequencing of
nuclear genes from a small number of cells. Cells are isolated from field samples using a Pasteur pipet and transferred through several rinses of
sterile media. The isolated cells are then collected, processed with a standard DNA extraction kit and then run through a Multiple Displacement
Amplification (MDA). After this process, all samples had their genomic DNA amplified many fold to microgram quantities which were then available for
PCR analysis. We have successfully used this procedure to amplify multiple nuclear genes from several taxa. "

(a) Michigan State University

P05033 Phylogeny of a family of Dinoflagellates (Dinophysiaceae) based on rDNA sequences from single cells and environmental
samples

Delwiche, Charles F-presenter delwiche@umd.edu(a) Handy, Sara M (@)  Bachvaroff, Tsvetan R (b)  Kim, Sunju (b)  Timme, Ruth

(@) Coats, Wayne (b)

http://www.life.umd.edu/labs/delwiche

"The dinoflagellate family Dinophysiaceae are considered to be heterotrophic, although many acquire kleptoplastids or cyanobacterial symbionts.
Although environmentally important, their phylogeny is relatively little known, particularly in comparison to photosynthetic species. We examined the
phylogeny of several dinophysiacean dinoflagellates using samples collected from four Atlantic sites. Roughly 3.5 kb of nuclear sequence comprising
the nuclear ribosomal genes SSU, 5.8S, LSU, plus their ITS 1 and 2 regions, were determined for 26 individual cells. These include representatives of
at least four morphological genera, including two for which molecular data were previously unavailable (Ornithocercus and Histioneis). To
complement data from these individual cells, clone libraries targeting the dinophysiacean ITS2 and 28S regions were constructed from bulk
environmental DNA from each of three sites. Three distinct phylogenetic analyses were performed: using only sequences from morphologically
identified cells, (28 taxa, 3.5 kb); incorporating the environmental data (136 OTUs, 2.1 kb); and sampling across dinoflagellates (56 taxa, 1.9 kb). All
trees were congruent for sequences from morphologically identified taxa. The cyanobacteria-harboring genera Histioneis and Ornithocercus were
monophyletic, and together formed a single clade, although their symbionts appear not to be monophyletic. Despite proposals to submerge
Phalacroma in Dinophysis, the representatives of these genera formed two distinct clades. Both of these genera include strains reported as toxic. The
analyses reported here shed new light on phylogeny in the Dinophysiaceae, and may be important in understanding the evolution of cyanobacterial
symbioses and the diagnosis of harmful strains. "

(a) University of Maryland - College Park (b) Smithsonian Environmental Research Center

P05034 "Reconstructing euglenoid evolutionary relationships using three genes: nuclear ssu and Isu, and chloroplast 16s rdna
sequences and the description of eugl/enaria gen. nov. (euglenophyta). "

Linton, Eric W.-presenter eric.linton@cmich.edu(a)  Karnkowska-Ishikawa, Anna (c)  Kim, Jong-Im (d)  Shin, Woongghi (d)  Bennett, Mathew
(b)  Kwiatowski, Jan (c,e)  Zakry$, Bozena (c)  Triemer, Richard E. (b)

"Using Maximum Likelihood and Bayesian analyses of three genes, nuclear SSU and LSU rDNA, and chloroplast SSU (16S), the relationships among
82 plastid-containing strains of euglenophytes were clarified. The resulting tree contained two major clades: the upper clade contained £uglena,
Trachelomonas, Strombomonas, Colacium, Monomorphina, Cryptoglena and Euglenaria; the lower clade contained Lepocinclis, Phacus and
Discoplastis. The majority of the members of the genus Euglena were contained in the crown clade, but seven members were outside of this clade.
Euglena limnophila claded with, and was thus transferred to the genus Phacus. Euglena proxima was a single taxon at the base of the upper clade
and is unassociated with any clade. Five members of Euglena claded together in the upper clade and were transferred into the newly erected genus
Euglenaria. The monophyly of the remaining genera was supported by both analyses. Combining datasets resolved the relationships among ten
genera of photosynthetic euglenoids."

(a) Central Michigan University, Department of Biology (b) Michigan State University, Department of Plant Biology (c) University of Warsaw,
Department of Plant Systematics and Geography (d) Chungnam National University, Department of Biology (e) University of California, Department of
Ecology and Evolutionary Biology

P05035 "Plastids of Climaconeis species (Bacillariophyceae: Berkeleyaceae), including C. petersoniin. sp., from Guam and Palau,
Western Pacific"

Lobban, Christopher S-presenter clobban@guam.net(a)  Ashworth, Matt (b)  Theriot, Edward C (b)
http://test.protistcentral.org/Project/get/project_id/17

"Plastids of Climaconeis were originally characterized as H-shaped in girdle view with pyrenoids, by Mereschkowsky when he resurrected Okedenia at
the turn of the last century. More recently the characterization as H-shaped has persisted in the genus and species descriptions, even though new
species were observed only from preserved material, but descriptions now implicitly or explicitly indicate that the H-shape is seen in valve view. In
collections of benthic marine diatoms from Guam and Palau we have encountered five species of Climaconeis Grunow, including taxa that appear to
conform to C. silvae Prasad and C. inflexa (Breb.) E.J. Cox (curved species), C. fasciculata (Grun. ex Cleve) Cox and C. coxii G. Reid & D.M. Williams
(straight species, the latter with craticular bars), plus a straight species without bars that does not match known species. We document the
appearance of plastids in freshly collected material of all five and demonstrate that while the plastids are distinctive, they are not generally H-shaped
and the supposedly prominent pyrenoids are not consistently evident. Plastids generally occur as pairs of flat plates with a pyrenoid visible in girdle
view when present. In C. /inflexa the pyrenoids appear to join the opposing plastids, resulting in the only species with the plastids conceivably H-
shaped in valve view, but even there Mereschkowsky was referring to the H-shape of each plate (not confirmed in our study). The number of plastids
reported in the literature has been confounded both by different concepts of what constitutes one H-shaped plastid and by counts based on plastid
remains in pickled cells. We have observed as many as 36 pairs in the new species, C. petersonii, and very long-celled species are reported to have
even more. "

(a) University of Guam (b) University of Texas at Austin

P05036 Comparative molecular and morphological phylogenetic analyses of taxa in Chaetocerotaceae (Bacillariophyta)

Kooistra, Wiebe HCF-presenter kooistra@szn.it(a)  Sarno, Diana (@)  Hernandez-Becerril, David H (b)  Assmy, Philipp (c)  Di Prisco, Carmen
(@) Montresor, Marina (a)

http://www.szn.it

"The diatom family Chaetocerotaceae includes two exclusively phytoplanktonic genera: Chaetoceros and Bacteriastrum. Its hallmark feature is the
presence of setae hollow, spine-like appendages protruding from the valves. We gathered morphological, ultrastructural, and sequence data from 83
strains belonging to 19 morphologically delineated species in Chaetoceros, one in Bacteriastrum (B. cf. hyalinum), and related outgroup taxa



(Eucampia, Hemiaulus). A molecular phylogeny inferred from their partial LSU rDNA uncovered cryptic diversity in C. curvisetus, C. debilis and C.
socialis. We also inferred cladograms from morphological character states. Both trees resolved Bacteriastrum inside paraphyletic Chaetoceros and
revealed monophyly for subgenus Chaetoceros (Phaeoceros). The topologies of the morphological and molecular trees conflicted in details, but
mapping of morphology over the topologies revealed several character states being shared derived in both of the trees. In contrast, characters
showing several acquisitions and reversals on the molecular tree revealed multiple changes on the morphological tree as well. The results allow
sorting through hypotheses as to how setae were acquired."

(a) Stazione Zoologica Anton Dohrn (b) Instituto de Ciencias del Mar y Limnologia, Universidad Nacional Autonoma de Mexico (c) Alfred-Wegener-
Institute for Polar and Marine Research

P05037 Aleutian Islands Survey Reveals 16 New Species of Benthic Marine Algae

Lindeberg, Mandy R. (b)  Lindstrom, Sandra C.-presenter sandracl@interchange.ubc.ca(a)

"Benthic marine algae have been inadequately surveyed in the Aleutian Islands due to the remote and harsh nature of this archipelago, which spans
over 1,800 km from the Alaska Peninsula to Attu Island. Surveys conducted during 2006 and 2007 by the Alaska Department of Environmental
Conservation (ADEC) as part of the EPA Environmental Monitoring and Assessment Program (EMAP) and in collaboration with NOAA Fisheries have
resulted in a major collection of benthic marine algae. Collections were made from 97 sites throughout 24 different islands of the archipelago,
resulting in a catalogue of over 900 specimens. Preliminary results show 151 species have been identified, including at least 16 species new to
science, 9 of which appear to be endemic to the Aleutian Islands, and 52 new distribution records. Many of the new species were discovered west of
Samalga Pass, where the last of Alaska Coastal Current waters enter the Bering Sea; Samalga Pass had been previously identified as major
geographic boundary for marine species. A highlight of the collection was the discovery of a kelp representing a new genus and species, which we
have formally named Aureophycus aleuticus H. Kawai, Hanyuda, Lindeberg et S.C. Lindstrom. "

(a) University of British Columbia (b) NOAA Fisheries

P05038 A new single cell Phaeocystis that produces layered cell walls.

Andersen, Robert A.-presenter randersen@bigelow.org(a)  Dashiell, Cory (b)  Sommer, Kristi (b)  Bailey, J. Craig (b)

"An unusual alga was isolated into culture from a sample collected in the Arabian Sea during November, 1995. Vegetative cells were 6-10 p;m in
diameter and 8-15 p;m long, and a layered cell wall surrounded each cell. The cell wall was unusual and often layered. The wall was thickest near
the base. Based upon cell division activities, one daughter cell appeared to be released at the apical end, perhaps by dissolving the thinner apical wall
layer. The chloroplast was shaped similar to a crown, with a cup-like base and several long finger-like projections. Flagellate cells, presumably
zoospores, were approximately spherical with a diameter of 5-7 y;m. There were two emergent flagella and a short haptonema. The ultrastructure of
the cell was typical for haptophytes. The chloroplast had an embedded pyrenoid that was divided into two sections, and at least one thylakoid
entered the pyrenoid. The Golgi body had a typical haptophyte inflated cisternae, arranged perpendicular to the nucleus. The mitochondria had
tubular cristae. Vegetative cells had two short flagella and a short haptonema that presumably extended to full length once the cell escaped the cell
wall. Based upon 18S rRNA and rbcL gene sequences, this walled alga belongs firmly within the genus Phaeocystis. The original culture contained a
labyrinthulid that possessed long, thin pseudopods. Infected Phaeocystis cells contained large spheroidal labyrinthuloid cells and numerous small
vesicles were produced by the parasite where it pressed against the algal cytoplasm.”

(a) Bigelow Laboratory for Ocean Sciences (b) Center for Marine Science Research, UNC-Wilmington

P05039 Biodiversity survey of the Hawaiian bangiophycean algae (Rhodophyta)

Kurihara, Akira-presenter akirak@hawaii.edu(a)  Conklin, Kimberly Y. (@)  Sherwood, Alsion R. (a)

"Recent molecular phylogenetic studies have revealed that the bangiophyceae are not monophyletic, and a new classification of six bangiophycean
classes has been proposed. Nuclear SSU rRNA gene analyses continues to reveal new genera and species within these lineages. Over the past several
years we have been exploring the bangiophycean algae from marine, freshwater, and terrestrial habitats in the main Hawaiian Islands as part of the
larger Hawaiian Rhodophyta biodiversity project. Taxa have been isolated from the Bangiophyceae, Compsopogonophyceae, and
Stylonematophyceae, and analyzed based on the nuclear SSU rRNA gene as well as shorter markers from the plastid LSU rRNA and cox1 genes. Our
preliminary SSU rRNA gene analyses show that Hawaiian Porphyra (collected from Hawaii, Kauia, Maui, and Oahu) and Bangia (Maui) collections are
closely related to A. acanthophora from Brazil and a Bangia sp. from New Zealand, respectively, which is in contrast to the previous application of the
names of P. vietnamensis and B. atropurpurea. In the Stylonematophyceae, Chroodactylon, Chroothece, and Stylonema are represented. In the
Compsopogonophyceae, Compsopogon, Erythrocladia, Erythrotrichia, and an Erythrocladia-like alga are represented. The last taxon displays a
monostromatic crustose base, giving rise to a few simple, constricted filaments (pit connections not recognizable with LM observation), however, it is
place sister to Rhodochaete and the Erythropeltidales in the nuclear SSU rRNA gene analysis. This bangiophyceaen biodiversity survey has thus far
resulted in the discovery of one new record and potentially one new genus, and it is anticipated that more will be forthcoming in the final stages of
the project.”

(a) University of Hawaii

P05040 New Species of the diatom genus Gomphonema Ehrenberg (Bacillariophyceae) from Hawaii

Kociolek, John P-presenter Patrick.Kociolek@colorado.edu(a) Lowe, Rex L. (b)  Sherwood, Alison R. (c)

\N

"A survey of nearly ninety aerophilous and freshwater collections from four islands (Kauai, Oahu, Maui and Hawaii) showed the presence of six new
species of the genus Gomphonema Ehrenberg. Some of these species are new interpretations of taxa previously reported from the Hawaiian Islands,
others are new discoveries. We present descriptions of these new taxa based on light and scanning electron microscopy. The diversity of this genus
as a proxy for the freshwater diatom flora of the Hawaii is discussed, in the context of a new three-year, NSF-supported biotic survey of the
freshwater algae of the Hawaiian Islands. Based on preliminary observations of this and other freshwater raphid diatom genera, it would appear that
the Hawaiian Islands support an endemic flora of freshwater diatoms far greater than previous reports would indicate. "

(a) University of Colorado, Boulder, Museum of Natural History (b) Bowling Green State University, Bowling Green, OH, Department of Biological
Sciences (c) University of Hawaii, Manao, HI, Department of Botany

P05041 " Licmophora (Bacillariophyta) species in coral reef habitats of Guam, Western Pacific"

Ngirairikl, Isumechraard K.-presenter isu_09@yahoo.com(a)  Lobban, Christopher (a)

"Biodiversity of benthic marine diatoms in the tropical Pacific Islands is poorly known, mostly from occasional sampling. Diatoms have recently been
shown to be important in the diet of certain damselfish that cultivate algal 'farms' in coral reef habitats. Species in the genus Licmophora are among
the most common components of these communities. To date, there has been no study of tropical Licmophora species comparable to Honeywill's
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(1998) account of the Licmophoras of Britain. Species in the genus are easily recognized by the shape of the cell and the formation of colonies
attached by mucilage pads or branched stalks, although in the same habitats are some similar species of Podocystis and Ardissonea. Fine structural
elements of Licrmophora such as the number of slits in the foot pole multiscissura, the number and location of rimoportulae, head pole spines, and
the characters of the areolae define many species. So far we have documented at least 15 species of Licmophora in Guam, including several
apparently new to science, a total similar to the British flora but large compared to tropical records. The objective of this project is to document and
identify all Licmophora species found on Guam using light microscopy to study live cells and acid cleaned material, supplemented by scanning
electron microscopy. Known species positively identified to date include L. flabellata, L. remulus, L. ehrenbergii, L. gracilis, and L. proboscidea.
Among the putative new species are (1) ripple fan, which forms tightly adherent fans of extremely long, fragile, spatulate cells; (2) curved which is
reminiscent of L. normaniana; (3) wavy, which has a distinct wave in the narrow lower part of the valve; and (4) deep-bloomer, a large species with
very large rimoportulae. "

(a) University of Guam- College of Natural and Applied Sciences

P05042 — See PSA Talk on Monday, July 20 — Algal Phylogenetics & Taxonomy III

P05043 "'Birds of a Feather': Molecular Phylogenetic Analyses and Novel Life History Interpretations Ally Colaconema
subimmersum and Halosacciocolax kjellmanii with the Rhodophysemataceae (Palmariales, Rhodophyta)."

Clayden, Susan L.-presenter susan.clayden@unb.ca(a) Saunders, Gary W. (a)

"Colaconema subimmersum, currently but incongruously a member of the Colaconematales, and Halosacciocolax kjellmanii, tenuously allied with the
Rhodophysemataceae, Palmariales, were assessed with respect to their molecular phylogenetic placement, and associated life history patterns.
Anomalous features C. subimmersum displays relative to other Colaconematales include lack of monosporangia and a reportedly diphasic life history
consisting of gametophytic and carpotetrasporophytic generations. Halosacciocolax kjellmanii is tentatively assigned to the Rhodophysemataceae
based on vegetative structure and reproduction. Lund documented tetrasporangia and spermatangia for the type, but not carpogonia, and the life
history remains unknown. We addressed the uncertainty surrounding these taxonomic placements by sequencing large subunit rDNA (LSU) and the
mitochondrial cytochrome C oxidase subunit I (COI) in the context of broader representation for members of the Colaconematales, Palmariales, and
related Acrochaetiales. Colaconema subimmersum resolved as sister to Rhodophysema spp. in separate and combined analyses of these gene
regions, consistent with inclusion in the Rhodophysemataceae. Our interpretation of direct development of a tetrasporophyte, rather than
carpotetrasporophyte, from the fertilized carpogonium indicates a life history that is intermediate between the Rhodophysema and Palmaria types in
support of generic status for C. subimmersum within this family. Halosacciocolax kjellmanii resolved within the genus Rhodophysema and, despite its
parasitic nature, we assign it to the genus Rhodophysema. Tetrasporangia, spermatangia, and carpogonia - previously unreported, on the same
thallus, suggest a Rhodophysema type life history in support of the molecular data.”

(a) University of New Brunswick

P05044 "Are you the real Nitella flexilis (L.) Ag., em.?"

Meyer, Heather M (a,b)  Karol, Kenneth G-presenter kkarol@nybg.org(a)

"In 1965 R. D. Wood and K. Imahori published A Revision of the Characeae, a global monograph of the fresh water green algal family Characeae. In
this monograph, a broad morphological species concept was used to reduce more than 500 named species to approximately eighty loosely defined
species, each with numerous subspecies, varieties and forms. Currently, we are using molecular phylogenetic methods in combination with vegetative
morphology and oospore membrane architecture to test and revise this classification. For this study we present findings for Nitella flexilis, which
includes more than thirteen previously recognized species either as synonyms or subspecific taxa. Chloroplast sequence data (rbcL and atpB) reveal
that V. californica, N. capitata, N. mexicana, N. mirabilis, N. missourfensis and N. opaca each form distinct clades separate from N. flexilis sensu
stricto. Gross morphological characters and oospore membrane architecture are consistent with these findings. Taken together, the taxa examined
here appear to warrant species status separate from, but closely related to, N. flexilis."

(a) The New York Botanical Garden, Cullman Systematics Program (b) Sarah Lawrence College, Department of Biology

P05045 "A molecular rbd.-based phylogeny of Champia (Rhodymeniales, Rhodophyta), including the description of a new
monoecious species from the Carribbean "

Schmidt, William E-presenter wes4500@louisiana.edu(a)  Fredericq, Suzanne (@)  Norris, James N (b)

"The red algal genus Champia Desvaux (1809) is widely distributed with representatives in tropical to cold temperate waters. Whereas the taxonomy
of the genus is well characterized based on a long history of developmental and morphological studies conducted on Champia parvula (C. Agardh)
Harvey, and on the type Champia lumbricalis (L.) Desvaux from South Africa, species concepts and relationships within the genus are in need of
critical investigation. This study investigates Champia samples collected from multiple locations throughout the Gulf of Mexico and the Caribbean Sea
using both morphological and chloroplast-encoded rbd. sequence data. The results indicate that species diversity and range extensions are greater
than were previously reported. A new monoecious species from Caribbean Panama and Belize is discussed in light of the prevalent dioecious
condition reported for the other species of Champia."

(a) University of Louisiana at Lafayette (b) Smithsonian Institution

P05046 A preliminary multigene phylogeny for the Chrysophyte algae

Julius, Matthew M-presenter mljulius@stcloudstate.edu(a)  Lindgren, Rachel (a)  Stepanek, Joshua (a)  Hoffer, Jeannette (a)  Conroy,
Kathryn (a)  Lingle, Kristin (a)

"Unlike other heterokant algae, the monophylly of the synurophytes and chrysophytes has not been obvious to phycologists studying this collection of
taxa. A collaborative effort to resolve the evolutionary relationships of heterkant algae is currently ongoing. A byproduct of this project is a focus on
the systematic relationships of synurophyte and chrysophyte taxa. Ultimately, seven genes for 50+ taxa will be used to produce this phylogeny. This
study represents a hallmark interval towards this goal. The results for three genes for this taxic collection are presented. Results from the
investigation support Andersons separation of the synurophytes from the chrysophytes, but corroborate very few other aspects the existing
taxonomic scheme. At best historical taxonomic categories represent paraphyletic transitions on the larger evolutionary tree. Where possible,
morphological features have been entered into cladistic data matrices to evaluate the legitimacy of diagnostic features in distinguishing Family level
and below taxonomic categories. Overall, these results suggest the need for additional development for a detailed morphological data set useful in
reflecting homologous states within the chrysophyte lineages."

(a) St. Cloud State University



P05047 New insights in the systematics of the Dumontiaceae-complex (Rhodophyta)

Fredericq, Suzanne-presenter slf9209@Ilouisiana.edu(a)  Krayesky, David (a)  Freshwater, Wilson (c)  Lopez-Bautista, Juan M. (d)  Cho, Tae
Oh (e) Norris, James N. (f) Hommersand, Max H. (b)

http://youtube.com/nemastoma2

"Two newly reported genera for the Gulf of Mexico that are currently placed in the marine red algal family Peyssonneliaceae, Polystrata and
Metapeyssonnelia, are instead nested inside the Rhizophyllidaceae of the Dumontiaceae-complex as inferred from chloroplast-encoded rbd. and
nuclear LSU rDNA sequence analyses. The Rhizophyllidaceae is a newly reported family for the Gulf of Mexico, with six species occurring in the
region. The basis for interpreting morphological evolution in the Dumontiaceae-complex will be illustrated and discussed within a phylogenetic
framework."

(a) University of Louisiana at Lafayette (b) University of North Carolina at Chapel Hill (c) Center for Marine Science, UNCW (d) The University of
Alabama (e) Chosun University (f) Smithsonian Institution

P05048 "Preliminary assessment of marcoalgal diversity in Bocas del Toro, Caribbean Panama”

Norris, James N-presenter norrisj@si.edu(a)  Wysor, Brian (b)  Freshwater, D. Wilson (c)  Fredericq, Suzanne (d)

"A PRELIMINARY ASSESSMENT OF MACROALGAL DIVERSITY IN BOCAS DEL TORO, CARIBBEAN PANAMA >Brian Wysor, D. Wilson Freshwater,
Suzanne Fredericq & James N. Norris > The Bocas del Toro province, Republic of Panama, hosts a complex of diverse habitats, from coral and
sponge reefs, to seagrass meadows and mangrove cays that yield a species rich marine flora and fauna. Recent investigations have uncovered a
biota, although similar to Caribbean Islands, may be more speciose than other, better-studied areas. Based on our preliminary recent collecting
efforts, we estimate macroalgal species richness for Bocas del Toro region to be very high. The high diversity is not surprising given the short history
of marine botanical investigations in the region. > Currently a conservative estimate indicates there are 151 red, 76 green and 32 brown algal
species. Our initial studies of Bocas del Toro intertidal and subtidal algae have resulted in one published new species (Gavio & Fredericq 2003), many
new distribution records for Panama, numerous tentative new species, and revealed that much of the marine floristic diversity for Caribbean Panama
is represented by species throughout this unique region. ¢@"

(a) Smithsonian Institution (b) Roger Williams University (c) University North Carolina Wilmington (d) University Louisiana Lafayette

P05049 "New insights in the systematics of Peyssonnelia and the Peyssonneliaceae (Rhodophyta), with emphasis on taxa from the
Gulf of Mexico and Panama"

Krayesky, David M-presenter dkrayesky@yahoo.com(a)  Norris, James N (b)  Paul, Gabrielson W (c)  Gabriel, Daniela (a)  Fredericq, Suzanne
()

http://youtube.com/nemastoma2

" Peyssonnelia Decaisne comprises a worldwide group of non-calcified or calcified, crust-forming red algae of great ecological significance, with some
species involved in the establishment of rhodoliths. Of the eight genera currently recognized in the family, Peyssonnelia, is widely viewed to contain
the largest number of species. The number of distinct species of Peyssonneliaceae present in the Gulf of Mexico has increased from 6 to 21.
Comparative morphology, chloroplast-encoded rbd. and nuclear LSU rDNA sequence data suggest that species of Peyssonnelia do not occur in the
Gulf of Mexico, and that previously reported Peyssonnelia species for the region actually belong to other genera of the Peyssonneliales."

(a) University of Louisiana at Lafayette (b) Smithsonian Institution (c) University of North Carolina

P05050 Comparative genomics of photosynthetic Heterokonts

phillips, naomi-presenter phillipsn@arcadia.edu(a) Braun, Ed (b)  Moustafa, Ahmed (d)  Bhattacharya, Debashish (d) Kapraun, Don

(c) calhoun, sam (a) coaxum, teresa (a)

"Heterokonts (also called stramenopiles) comprise a monophyletic assemblage united by a shared endosymbiotic history that either exhibit a
biflagellate heterokont condition (have distinct anterior and posterior flagella) or have heterokont ancestors. The group contains an enormous
amount of biodiversity, with millions of species that can be divided into approximately 14 major lineages. The majority of these lineages are small
unicells or simple filaments, but there is one lineage (the brown algae; Phaeophyceae) characterized by large multicellular thalli rivaling green plants
in size and complexity. Despite the diversity of the heterokonts only a small number of genome sequences are currently available, especially for the
photosynthetic heterokonts. We are interested in expanding the current dataset as efficiently as possible, so we are using relatively inexpensive
methods (454 pyrosequencing and EST acquisition) to illuminate relationships among heterokont lineages and examine changes to genomic content
that occurred during the shift to complex morphological and life histories in the brown algae. We present data on genome sizes as well as ESTs and
454 data from various heterokont lineages with an emphasis on the brown algae and its closest sister groups. "

(a) Arcadia University (b) University of Florida (c) University of North Carolina (d) University of Towa

P05051 Detecting marine aliens: applying herbarium collections to investigate the genera U/va and Codium

Maggs, Christine A-presenter c.maggs@qub.ac.uk(a)  Mineur, Frederic (a)

"We show how using herbarium specimens both for morphological and molecular investigations can elucidate invasions by cryptogenic aliens, cryptic
species and other algae responsible for taxonomic nightmares. DNA has been amplified from herbarium specimens up to 150 years old, in various
herbaria. In Codium fragile, different subspecies are native to particular areas of the world and there is a single invasive subspecies. In Ulva, several
clades are seen to be invasive, with some haplotypes becoming globally distributed and forming green tides. Some invasive clades are also associated
with hull fouling, perhaps explaining how these have become global in extent. Morphological characters are misleading for identification and there
seems little alternative but to use molecular data to identify taxa, especially those constituting green tides. "

(a) School of Biological Sciences, Queen's University Belfast, Belast BT9 7BL, Northern Ireland

P05052 "Study of a cyanobacterium from thermal, saline waters with relatives from unexpected habitats"

Banerjee, Meenakshi-presenter meenakshi.banerjee@rediffmail.com(a)  Castenholz, Richard (b)

"Thermophilic cyanobacteria (i.e. growth > 45 0 C) that also grow at and above seawater salinity (i.e.>30-33 g L-1 TDS) have rarely been reported
and studied. In the present study, a cyanobacterium that constitute this rare type of extremophile were isolated from a submerged siliceous crust at
40-45 0 C in a geothermal lagoon of altered seawater in southwest Iceland. Iceland Clone 2e, a Leptolyngbya morphotype, that barely survived in
freshwater medium at 23 0-50 0 C or in saline medium at 23 0 C. At 45 0 C-50 0 C, in medium ranging from 28 to 94 g L-1 TDS, it grew with a
maximum rate of over 3 doublings 24 h-1 under continuous illumination. This rate decreased by about one third at 54 0 C, and death occurred at 58
0 C. A comparison of the partial 16S rDNA sequence with others in the database revealed two apparent relatives in culture (>99% similarity) from
slightly saline Greenland hot springs (1.3-1.6 g L-1 TDS). Three other similar sequences (93-98% similarity) were from periodically dry, endolithic
habitats in Yellowstone National Park. All six formed a distinct phylogenetic clade, suggesting their common ancestry. In a search for phenotypic
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similarities, the two Greenland Leptolyngbya-like strains grew best in moderately saline medium (28 g L-1) at 45 0 C and 50 0 C, but neither
tolerated 54 0 C. Two of the three-endolithic Leptolyngbya isolates, grew well in saline medium at 50 0 C, but, remarkably, not in freshwater medium
at500C."

(a) Department of Biosciences,Barkatullah University (b) Center for Ecology and Evolutionary Biology, University of Oregon, Eugene, Oregon

P05053 Unlocking the mysteries of plastid establishment through comparative genome analysis of two Paulinella species

Yoon, Hwan Su-presenter hsyoon@bigelow.org(a)  Yang, Eun Chan (a)  Andersen, Robert A (a)  Reyes-Prieto, Adria (b)  Bhattacharya,
Debashish (b)

http://www.bigelow.org/

"The acquisition of photosynthesis by eukaryotes was a pivotal event in evolution because algae and plants now form the base of the food chain for
life on Earth. Plastids are the machines of photosynthesis in algae and plants and have a cyanobacterial origin through a single primary
endosymbiotic event. Our knowledge of plastid evolution in algae and plants is still limited because the event occurred more than a billion years ago.
Remarkably, a second primary endosymbiotic event has recently been uncovered. Paulinella chromatophora, a thecate amoeba, has a plastid that is
only a few million years old. The plastid(s) in Paulinella arose from a separate, independent primary endosymbiosis involving a cyanobacterium
related to Prochlorococcus and Synechococcus. The closely related P. ovalis lacks a plastid but feeds actively on cyanobacteria. Using these two
model organisms (P. chromatophora and P. ovalis), we are sequencing genomic DNA and generating a transcriptome database from 2.
chromatophora strain FKO1 and P. ovalis using the most modern pyrosequencing methods and comparing the gene inventories between A.
chromatophora and P. ovalis. Genome comparisons between the photoautotrophic P. chromatophora and the heterotrophic P. ovalis will allow us to
generate a gene/genome catalogue before and after the primary endosymbiotic event. We expect to gain insights into the initial genomic innovations
that allowed the establishment of a new organelle; i.e., the critical process that allowed a transition from heterotrophy (animal) to autotrophy (plant).
These genomic data could also be valuable to the field of genetic engineering."

(a) Bigelow Laboratory for Ocean Sciences (b) University of Iowa

P05054 DNA barcoding reveals massive diversity of dinoflagellates in marine envrionments

Stern, Rowena F-presenter rstern71@yahoo.com(a)  Horak, Ales (a)  Andrew, Rose (a)  Keeling, Patrick J (a)

"The species concept in a taxonomically and ecologically diverse group as the Dinoflagellates species varies widely and many are difficult to identify.
As such, many species have eluded classification and the real levels of their diversity is uncertain. DNA barcoding uses a short DNA marker as a proxy
for species identification and has been utilized successfully for many protist groups. For the first time, this study has made a comprehensive database
of nearly 360 DNA barcodes from described species in eleven different algal culture collections using the DNA marker, cytochrome c oxidase I (COI).
This marker could identify almost 230 strains including 67 with no species or, for Symbiodinium, no clade classification. COI did not work some
genera, most notably Alexandrium. Intra and Inter specific variation were largely similar to those of Cytochome Oxidase b marker for many species,
recently studied in dinoflagellates by Lin et a/,2009. This database of barcodes was used to compare with approximately 700 environmental barcodes
from three environments,including single cell barcodes. This revealed a huge diversity of unknown taxa and also an explosion in small genera,
particularly in those in Karenia and Karlodinium. We also found depth related separation of dinoflagellate species. These results highlight the extent
of unknown dinoflagellate diversity in the environment and their lack of representation in culture collections. This has wider implication for estimating
protist diversity and their ecological impact."

(a) University of British Columbia, Canada

P05055 — See PSA Talk on Monday, July 20 — Algal Phylogenetics & Taxonomy III

P05056 Molecular divergence between Northwestern Atlantic populations of Colpomenia sinuosa

Parente, Manuela I-presenter nelaparente@hotmail.com(a,b)  Costa, Filipe (b)  Saunders, Gary W (a)

"Colpomenia sinuosa (Mertens ex Roth) Derbes et Solier is characterized by a spherical saccate thallus, plurilocular sporangial in punctuate sori with a
cuticle, and commonly four to six layers of medullary cells. This species is generally reported to be widely distributed in tropical to warm temperate
seas throughout the world. Morphological and molecular examinations were performed using isolates from different regions including the
Macaronesian archipelagos, the Azores, Madeira and the Canary Islands, as well as the central coast of mainland Portugal. Cytochrome c oxidase 1
sequences, which are reported to resolve species-level diversity among brown algae, displayed 1.23 % divergence (7 of 566 bp) between isolates
from the Macaronesian archipelagos and mainland Portugal suggesting a period of genetic isolation and possibly speciation. However, the low
divergence between these populations in COI necessitates confirmation with a second, preferably nuclear (assess introgression and hybridization),
marker. We thus generated nuclear ribosomal internal transcribed spacer (ITS) data for some of our isolates. Our preliminary results will be
presented. . "

(a) 1Centre for Environmental & Molecular Algal Research, Biology, University of New Brunswick (b) Departamento de Ciencias e Engenharia do
Ambiente Instituto do Mar IMAR, Faculdade de Ciencias e Tecnologia, Universidade Nova de Lisboa

SESSION P06 — ALGAL PHYSIOLOGY AND BIOCHEMISTRY

P06001 — See PSA Bold Talk on Saturday, July 18

P06002 — See PSA Talk on Monday, July 20 — Algal Ecology & Physiology

P06003 Laboratory and field studies of photoadaptation in the invasive red macroalga Gracilaria salicornia

Spafford, David C-presenter dspaffor@gmail.com(a)

"Mounds of Gracilaria salicornia thalli from Waikiki and Kaneohe Bay, Oahu, Hawaii show distinct yellow, green and red regions that were
characterized using the University of Hawaii Marine Botany Laboratory pulse amplitude modulated (Diving PAM) fluorometer (photo system II
electron transport activity), dissolved oxygen electrodes (O, evolution during photosysthesis), in vivo absorption spectrophotometer (relative pigment
signatures), and diode array spectrophotometer (absolute chlorophyll quantification). G. salicornia photosynthetic adaptations contribute to its
apparent competitive advantage over native species. Laboratory results compared with field data collected with the Diving PAM using SCUBA over a
10 meter depth gradient support the Diving PAM accuracy and usefulness as a rapid survey method. Facing the challenges of global warming,



eutrofication, and sedimentation, Diving PAM may allow marine resource managers and scientists to quickly and efficiently estimate the
photophysiological status of marine flora."
(a) Univ of Hawaii at Manoa Botany Department

P06004 — See PSA Talk on Monday, July 20 — Algal Ecology & Physiology
P06005 — See PSA Bold Talk on Saturday, July 18

P06006 — See PSA Talk on Monday, July 20 — Algal Ecology & Physiology
P06008 — See PSA Talk on Monday, July 20 — Algal Ecology & Physiology

P06009 A PsbP-like protein (PsbP2) is required for singlet oxygen signaling and high-light growth in the green alga
Chlamydomonas reinhardtii

Brzezowski, Pawel (a)  Ken, Wilson-presenter ken.wilson@usask.ca(a)

"Photosynthetic organisms are particularly susceptible to photooxidative stress, because they are dependent on light for energy generation and
generate high levels of oxygen in the chloroplast. While photosynthetic eukaryotes exhibit altered nuclear gene expression in response to changes in
the production of reactive oxygen species in the chloroplast, little is known how this signal is transmitted from the chloroplast to the nucleus. Using a
strain of the green alga Chlamydomonas reinhardtii harboring a singlet oxygen sensitive promoter construct, we performed a secondary mutagenic
screen and identified mutant cell lines that are unable to regulate nuclear gene expression in response to singlet oxygen production. One of the
mutants was shown to contain an insertion in the first exon of the PsbP2 gene. This gene is part of a small gene family in C. reinhardtii that is
conserved in higher plant species. The founding member of the gene family PsbP1 (Oee?) is required for the assembly of the oxygen evolving
complex of photosystem II. In Arabidopsis, other members of this gene family are involved in the assembly of photosynthetic complexes. In addition
to disrupting the singlet oxygen signaling system, deletion of the PsbP2 gene makes the cells sensitive to growth under high light. The role of the
PsbP2 protein in singlet oxygen signaling and protection of the photosynthetic apparatus will be discussed."

(a) Department of Biology, University of Saskatchewan

P06010 — See PSA Talk on Monday, July 20 — Algal Ecology & Physiology
P06011 — See PSA Talk on Monday, July 20 — Applied Phycology II

P06012 The Physiological Effect of Submarine Groundwater Discharge on the Hawaiian endemic edible alga Gracilaria coronopifolia
Amato, Daniel W-presenter dwamato@hawaii.edu(a)

"Submarine groundwater discharge (SGD) is a significant source of nutrients to many coastal environments. The difficulty of experimental
manipulation /n situ has resulted in little evidence for a causal relationship between SGD and coastal biological processes. In this study, we examined
the physiological response of the endemic edible Hawaiian rhodophyte, Gracilaria coronopifolia, to varied levels of simulated SGD in a laboratory
setting. Forty-eight thalli were grown in a unidirectional flow-though mesocosm at 250C and 250 ;M m™s™ PAR during two replicate trials. To
simulate increasing levels of SGD, four treatments, ranging from high salinity / low nutrient to low salinity / high nutrient water, were established.
Treatment levels were determined from empirical relationships among salinity, nitrate, and phosphate from known sites of SGD near Kona, Hawaii.
After 16 days, the growth rate, apical tip development (Tip Score and Tip Index), and photosynthetic parameters (rETRmax,q, Ik) via Pulse Amplitude
Modulated (PAM) fluorometry were determined. The 27%o0 SGD treatment (26.60u;M-N, 1.10 y;M-P, 27%o salinity) had higher mean values for all
parameters measured. The mean growth rate in the 27%o SGD treatment (3% day™) was 3-fold greater than controls (0.20 u;M-N, 0.05 y;M-P,
35%o salinity). rETRmax, Ik), Tip Index and growth rate were significantly greater in the 27%o0 SGD treatment compared to control conditions. The
parameters Tip Score and Tip Index are an informative and novel method for quantifying new algal apical tip development. The results of this study
indicate moderate levels of SGD input to the coastal environment may increase the growth rate, apical tip development, and photosynthetic
performance of G. coronopifolia on otherwise oligotrophic Hawaiian reefs."

(a) University of Hawaii at Manoa

P06013 The Physiological Effects of Submarine Groundwater Discharge on the Hawaiian Endemic Edible Alga Gracilaria
coronopifolia

Amato, Daniel W-presenter dwamato@hawaii.edu(a)

"Submarine groundwater discharge (SGD) is a significant source of nutrients to many coastal environments. The difficulty of experimental
manipulation /n situ has resulted in little evidence for a causal relationship between SGD and coastal biological processes. In this study, we examined
the physiological response of the endemic edible Hawaiian rhodophyte, Gracilaria coronopifolia, to varied levels of simulated SGD in a laboratory
setting. Forty-eight thalli were grown in a unidirectional flow-though mesocosm at 25°C and 250 ;M m™s™! PAR during two replicate trials. To
simulate increasing levels of SGD, four treatments, ranging from high salinity / low nutrient to low salinity / high nutrient water, were established.
Treatment levels were determined from empirical relationships among salinity, nitrate, and phosphate from known sites of SGD near Kona, Hawaii.
After 16 days, the growth rate, apical tip development (Tip Score and Tip Index), and photosynthetic parameters (rETRmax,q, Ik) via Pulse Amplitude
Modulated (PAM) fluorometry were determined. The 27ppt SGD treatment (26.60u;M-N, 1.10 y;M-P, 27ppt salinity) had higher mean values for all
parameters measured. The mean growth rate in the 27ppt SGD treatment (3% day™) was 3-fold greater than controls (0.20 p;M-N, 0.05 p;M-P,
35ppt salinity). rETRmax, Ik, Tip Index and growth rate were significantly greater in the 27ppt SGD treatment compared to control conditions. The
parameters Tip Score and Tip Index are an informative and novel method for quantifying new algal apical tip development. The results of this study
indicate moderate levels of SGD input to the coastal environment may increase the growth rate, apical tip development, and photosynthetic
performance of G. coronopifolia on otherwise oligotrophic Hawaiian reefs."

(a) University of Hawaii at Manoa

P06014 Towards unraveling sub-proteomic changes of cyanobacterium Synechocystis sp. Strain PCC 6803 in response to high-pH
stress
Huang, Fang-presenter fhuang@ibcas.ac.cn(a)  Zhang, Lifang (a)  Norling, Birgitta (b)
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"Towards unraveling sub-proteomic changes of cyanobacterium Synechocystis sp. Strain PCC 6803 in response to high-pH stress Zhang Lifang’,
Norling Birgitta 2 and Huang Fang'* 1 Research Center for Photosynthesis, Institute of Botany, Chinese Academy of Sciences, Beijing 100093, China,
2 Department of Biochemistry and Biophysics, Stockholm University, SE-10691, Stockholm, Sweden Cyanobacteria are ancient and the only
prokaryotic organisms carrying out oxygenic photosynthesis. During long evolution cyanobacteria have adapted to all photic habitats with a
remarkable capacity to survive in adverse environments including high pH stress. The molecular adaptation mechanisms underlying in cyanobacterial
cells, however, remain to be clarified. In this study, we investigated how Synechocystis sp. Strain PCC 6803, a model cyanobacterium, responds to
high pH stress. 2D-gel profiles of soluble and membranes fractions isolated from control (pH 7.5) and high pH-treated (pH 11.0) cells were
constructed and compared quantitatively based on Coomassie Brilliant Blue staining as well as DIGE analysis. In our preliminary study, we have
identified 39 differentially expressed proteins from the plasma membranes of Synechocystis using MALDI-TOF MS and MALDI-TOF/TOF MS coupled
with database search. Of those identified proteins, 25 were enhanced/induced and 14 reduced by high pH stress. Approximately one-third of the up-
regulated proteins are substrate binding proteins of ABC transporters. Eight hypothetical proteins were for the first time found expressed and
involved in pH homeostasis in cyanobacteria. The physiological significance of the high-pH stress proteins is to be discussed. e-mail address of
presenting author: fhuang@ibcas.ac.cn "

(a) Institute of Botany, Chinese Academy of Sciences, P. R. China (b) Department of Biochemistry and Biophysics, Stockholm University, Sweden

P06015 Light response of Photosystem II photochemistry in Isochrysis galbana

Obata, Mitsuko -presenter mobata@soka.ac.jp(a)  Yamamoto, Shuichi (a)  Taguchi, Satoru (a)

"Steady-state chlorophyll a (Chl &) fluorescence parameters including the maximum quantum yield (Fv/Fm), the quantum yield (Fv'/Fm'), the
photochemical quenching (qP), and the effective quantum vyield (AF/Fm') were assessed to investigate light response of photosystem II (PSII)
photochemistry using Isochrysis galbana cultures that had been acclimated at four different photon flux density (growth PFD) levels. These
parameters were measured by pulse-amplitude-modulation (PAM) fluorometory. The value of Fv/Fm was determined under dark condition while Fv'/F
m', qP, and AF/Fm' were obtained by illuminating subsamples at step-wise increasing intensity of actinic light up to 2038 p;mol photons m-2 s-1. The
FV'/Fm' was relatively constant to changes in the actinic PFD regardless of growth PFD and their levels decreased from 0.74 to 0.56 with growth PFD.
The value of Fv'/Fm' was determined by amount of functional PSII and non-photochemical quenching involving thermal dissipation at PSII antenna.
Since the level of Fv'/Fm' was very similar to the value of Fv/Fm at all growth PFD, the reduction of Fv'/Fm' with increasing growth PFD was due to
loss of functional PSII rather than non-photochemical quenching. In contrast to Fv'/Fm’, curvilinear decreases of gP and AF/Fm' with actinic PFD was
observed regardless of growth PFD. Since the AF/Fm' = gP x Fv'/Fm', the decline in AF/Fm' with increasing actinic PFD was due to redox state of PSII
reaction centers rather than loss of functional PSII. The results obtained in the present study suggested that the proportion of absorbed energy being
used in PSII electron transport of I gal/bana depend on the short-term change in incident PFD and may be determined by redox state of PSII
reaction centers."

(a) Soka University

P06016 Absoptance and estimates of photosynthetic performance in marine macroalgae.

Beach, Kevin S-presenter kbeach@ut.edu(a) Borgeas, Heidi B (a) Meyer, Kevin (a,c)  Smith, Celia (b)

" In vivo transmittance and reflectance spectra from 280 to 700 nm were obtained from fourteen species for macroalgae in order to quantitatively
compare to what extent species from different phyla, of dissimilar functional forms and with various cell wall constituents, absorb incident irradiance.
Absorptance of PAR ranged from 64 to 92%. Irradiance reflected from the surface of macroalgae accounted for as little as 7% and as much as 23%
of incident PAR. Reflectance needs to be quantified for accurate estimates of absorptance, comparable estimates of quantum yield via oxygen
evolution and electron transport rates via chlorophyll fluorescence. In order to test this, oxygen evolution and PAM fluorometry were both used to
estimate photosynthetic performance of Caulerpa prolifera. We took into consideration the light interval for PAM rapid light curve (RLC), algal
absorbtance, and normalization routines. It was determined that the highest correlations were found when parameters were normalized to total
chlorophyll levels, compared with algal fresh weight, dry weight, and total pigment levels, and determined using a model that incorporates
photoinhibition. Surprisingly, the default absorbtance setting of 0.84% vyielded stronger results than actual absorbtance values calculated for every
sample due to high absorbtance variance between samples that was not related to photosynthetic performance. Regression analyses determined that
the strongest relationship between PAM and O2 evolution was for parameters of ETRmax (60s light interval) and Pmax respectively. All other
nonlinear parameters and light intervals were found to demonstrate a high degree of underestimation by PAM. "

(a) University of Tampa (b) University of Hawaii (c) University of Maryland

P06017 PSII efficiency and NO3 uptake dynamics of dinoflagellate A/exandrium tamarense

Murata, Ai-presenter amurata@soka.ac.jp(@)  Taguchi, Satoru (a)

"We examined maximum PSII quantum efficiency (Fv/Fm), effective PSII quantum efficiency (AFv/Fm'), nitrate (NO3) uptake rate of dinoflagellate
Alexandrium tamarense under five different NO3 concentrations from 6y;M-NO3 to 100u;M-NO3 by semi-continuous experiment. The Fv/Fm, AFv/Fm
and cellular NO3 uptake rate under 6;M-NO3 was highest among all culturing condition, and decreased with increasing NO3 concentration. The
significant positive relationship between Fv/Fm or AFv/Fm' and cellular NO3 uptake rate was obtained in the present study. This result suggested that
NO3 uptake rate of A. tamarense might be controlled by PSII efficiency. In general, when they grow under different NO3 concentrations, they take
up NO3 and reduce NO3 by using 10 electrons which is produced at PSII. If A. tamarense takes up more NO3, they should produce more electrons
and utilize the electrons for the reduction from NO3 to NH4. At low NO3 concentration, A. tamarense could demand more nitrogen than the cells at
high NO3 concentration to maintain their continuous growth. Therefore, the PSII efficiency of dinoflagellate A. tamarense should be high at low NO3
concentration. The present study suggests that the changes of NO3 concentration may determine the PSII efficiency which affects the NO3 uptake
dynamics of dinoflagellate A. tamarense."

(a) Soka University

P06018 Potential photosynthetic efficiency of expelled zooxanthellae from jellyfish Cassiopea KB8

Fuchinoue, Yumi-presenter leo-yumi-811@hotmail.co.jp(a)  Murata, Ai (@)  Kurosawa, Norio (a)  Taguchi, Satoru (a)

"Global warming is one of possible causes for release of zooxanthellae from host animals. Recovery of host animals may be dependent upon how
animals successfully recruit free living zooxanthellae cells from ambient environments into their animal tissues. When free living zooxanthellae cells
are engulfed into animal tissues, the relaxation from nutrient exhaustion may be occurred to the cells. It is still unknown how zooxanthellae response
to this process. Zooxanthelle cells isolated from host animals: jellyfish Cassiopea KB8 (clade: A) were grown at 25Co , 35 PSU salinity, and 300y;mol
photons m-2 s-1 of cool fluorescent light on 12h light :12h dark cycle under 50u;M NH4 to harvest enough cells for further experiments. Harvested
cells were transferred to low nitrogen condition (less than 10u;M) in triplicate for 10 days. To determine the relaxation to ammonium replete
conditions, subsamples from days 1, 5, 10 were transferred to incubate further in 50u;M NH4 condition for 3 days. The photochemical efficiency
(maximum PS II efficiency: Fv/Fm, electron transport rate in PS II: ETR) were measured by a Water-PAM chlorophyll fluorometer (Heinz Walz GmbH)



during experiments. The value of Fv/Fm in zooxanthellae were approximately 0.50 under low NH4 condition for 1 week. When cells were transferred
to NH4 relaxation condition, Fv/Fm were also remained constant at approximately 0.50. In addition, ETR was increased with actinic light, and the
response of ETR to the light did not show any differences between low NH4 and relaxation conditions. Those results suggested that expelled
zooxanthellae could be maintained potential photosynthesis efficiency at least 1 week under low NH4 environment."

(a) Soka University

P06019 Electron transport rate of three phytoplankton species under blue light conditions

Gorai, Takako-presenter gorai2030@yahoo.co.jp(a)  Mitsuko , Obata (a)  Ai, Murata (a)  Satoru, Taguchi (a)

"Electron transport rate (ETR) of photosystem II (PSII) under blue light condition was investigated in Bacillariophyceae Phaeodactylum tricomutum,
Haptophyceae Isochrysis galbana, and Chlorophyceae Dunaliella salina that had been acclimated at 60 p;mol photons m-2 s-1 under blue (400-550
nm) and white (400-700 nm) light condition (as a control). The ETR were calculated by consideration of both effective quantum yield (AF/Fm') and
chlorophyll a absorption coefficient under each light condition (#*[400-550] and a*[400-700]). The value of AF/Fm' was obtained by illuminating
subsamples at 60 py;mol photons m-2 s-1 using pulse-amplitude-modulation (PAM). The chlorophyll a absorption coefficient under blue (a*[400-550])
and white (a*[400-700]) light condition were calculated by absorption spectral and chlorophyll a concentration. The values of AF/Fm' in blue light
culture were 0.8-0.9 times lower than that in white light culture in Lgalbana and D. salina, while significantly difference of AF/Fm' between blue and
white light culture was not observed in P. tricomutum. The a*(400-550) was 2 times higher than a*(400-700) in three phytoplankton species. The
ETR under blue light condition was 1.7-2.0 higher than that under white light condition. These results suggest that the high ETR obtained under blue
light condition was due to high efficiency of light absorption. Phytoplankton may be able to photosynthesize more efficiently under blue light
condition."

(a) Soka University

P06020 Response of photosynthetic characteristics in PSII and nutrient availability during dark and light conditions in diatom
Thalassiosira weissflogii

Kaytayama, Tomoyo-presenter tomoponchiki@yahoo.co.jp(a)  Murata, Ai (@) Yamamoto, Shuichi (a)  Taguchi, Satoru (a)

"The photosynthetic characteristics in photosystem II (PSII) and nutrients availability in diatom 7halasiosira weissflogii were examined at dark and
light conditions in the present study. Cells were stored in the dark for periods from 1 to 14 days. Samples from days 3, 8, and 14 were returned to
light and monitored during a period of 1-120 hours. The photosynthetic characteristics, such as maximum quantum vyields (Fv/Fm) in the dark and
effective quantum yields (AF/F'm) at actinic light of 300 p;mol photons m-2 s-1 were measured by pulse-amplitude-modulation (PAM). Nutrient
concentrations such as silicic acid, nitrate, and phosphate were measured on nutrient auto-analyzer. During the dark storage period, the value of
Fv/Fm increased gradually from 0.43 to 0.59 while AF/F'm remained virtually constant at 0.15. When returned to light, Fv/Fm and AF/F'm increased
to 0.62 and to 0.25 regardless of dark storage period and then decreased to 0.41 and 0.058 after 48 hours. Nutrient concentrations remained
relatively constant during the dark storage period, and then decreased when the cultures were returned to the light conditions. Especially, silicic acid
concentration was depleted after 48 hours. The decreases of Fv/Fm, AF/F'm and silicic acid after 48 hours suggested that silicic acid availability may
be associated with quantum yields of PSII of diatom 7. weissflogil'

(a) Soka University

P06021 The brown algal pathogen Eurychasma dicksonii: a model to study the evolution of pathogenicity among oomycetes
Strittmatter, Martina (a)  Gachon, Claire-presenter cnmg@sams.ac.uk(a)  Kuepper, Frithjof (a)

http://www.sams.ac.uk

"Brown algae make up over 70% of the biomass on cold and temperate rocky seashores. The intracellular pathogen Eurychasma dicksoniiis the most
widespread eukaryotic pathogen of marine brown algae, with the broadest host range described so far for marine pathogens. It occurs worldwide in
cold and temperate waters. The first-ever genome project on a seaweed (Ectocarpus siliculosus) is an unprecedented opportunity to develop a model
interaction with Eurychasma dicksonii, and to study it using state-of-the art molecular approaches. This model has the strength of being both of
environmental and fundamental relevance, enabling issues to be addressed ranging from the impact of diseases in marine ecosystems to the
evolution of pathogenicity among protists. We have developed a comprehensive laboratory toolbox on this model, and contributed to a detailed
description of Eurychasma infection cycle (1). Our results demonstrate, for the first time in brown algae, the existence of a genetically-determined
immunity, most probably mediated by programmed cell death and conserved across the whole phylum. We have developed a Real-Time PCR assay
that reliably quantifies Eurychasma infection in brown algae and found that various clonal Ectocarpus strains show differential susceptibility towards
the oomycete pathogen. This assay is also applicable for the detection of the pathogen in natural brown algal populations (2). Due to its phylogenetic
position at the basis of the oomycete lineage, we are currently using Eurychasma dickosnii as @ model organism to study the evolution of
pathogenicity among oomycetes and chromealveolates. (1) Sekimoto S, et al. (2008). Protist 159: 299-318. (2) Gachon CMM, et al. (2009). Appl Env
Microbiol 75: 322-328."

(a) Scottish Association for Marine Science

P06022 The Spectral Dependence in Scattering Properties of Dinoflagellates Prorocentrum Species

Motokawa, Shozo-presenter regular.triangle@gmail.com(a)  Dairiki, Chieko (a)  Murata, Ai (@)  Taguchi, Satoru (a)

"Phytoplankton are main primary producers in the ocean and exert an influence on the light scattering of seawater. Incident light into the seawater
continue to be scattered still absorbed or available for photosynthesis of phytoplankton. The photosynthesis of phytoplankton depends on the
wavelength of light. Cell size is the predominant factors influencing the scattering properties of phytoplankton. In the previous works, there are a few
research examined large cell, e.g. dinoflagellates. Understanding the spectral properties of scattering of large cells is prerequisite to develop the bio-
optical modeling primary production of water column, particularly in the coastal waters. The spectral dependence in the scattering properties of
Dinoflagellates Prorocentrum micans (cell volume: 8.44E+03 p;m3) and P. minimum (cell volume: 1.07E+03 p;m3) under the different nitrate and
light conditions was examined. The scattering coefficient (4[A]) at nine wavelengths was calculated as the difference between attenuation and
absorption coefficient by using an absorption and attenuation meter (ac-9). With decreasing wavelength, &\) of 2. micans and P. minimum
increased. Scattering coefficient at 555nm was selected as reference because of low absorption. The slope value derived from power approximation
analysis of the &(\) normalized to H(555) (&{A]/b[555]) versus wavelength was different among each condition. Steeper slope was always observed in
large-cell 2. micans under the similar conditions. These observations indicate that A(A)/&(555) of large cells could be more promising variables
estimated from wavelengths to extend our understanding.”

(a) Soka University
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P06023 "Expression pattern of cold stress responsive genes under high concentration of carbondioxide in a freshwater green alga,
Spirogyra varians"

Han, Jong Won-presenter jwhan@kongju.ac.kr(a)  Yoon, Minchul (b)  Kim, Gwang Hoon (a)

"Two novel stress-responsive genes were isolated by 2-dimensional gel electrophoresis (2DE) and differentially expressed gene method (DEG) from
Spirogyra varians. These genes were characterized as an early light inducible protein (ELIP) and a chloroplast targeted transmembrane protein. The
full-length cDNA sequences of the genes were obtained using PCR methods with cDNA library. The alga was subjected to various stress conditions
such as high-light (1200 p;mol photon m-2s-1), UV-A (350 nm), Blue-light (470 nm) and low-temperature (below 4 degree) and the expression level
of two genes was analyzed. When S. varians was exposed to UV-A, the transcripts of two genes appeared within 3 hours and accumulated in a
quantity which was more than 5 times higher in comparison with those in normal light (50 y;mol photon m-2s-1). Different concentrations of CO2
(1%, 3%, 5%, 10%) were passed into the liquid medium under UV-A stress condition and the corresponding accumulations of stress responsive
genes were analyzed using real time PCR and northern blot analysis. The transcription of stress responsive genes decreased in amount or
disappeared within 30 minute after the treatment of high concentration of CO2 (>5%). These results implied that the elevated CO2 level may disturb
the expression of stress responsive genes in freshwater algae which may alter the adaptability of the alga to changing environment."

(a) Department of Biology, Kongju National University, Kongju, Korea (b) Advanced Radiation Technology Institute, Korea Atomic Energy Research
Institute, Jeongeup, Korea

P06024 "Differential expression of cytoskeletal genes in Zygnema cruciatum (Chlorophyta, Zygnematales) upon cold acclimation”
Kim, Gwang Hoon-presenter ghkim@kongju.ac.kr(a)  Han, Jong Won (a)  Yoon, Minchul (b)

"The distribution of cytoskeletons changed dynamically at each stage of the cell division in a psychrophilic alga Zygnema cruciatum. The actin
filaments accumulated at the centre of the nucleus and associated with chromosomes from interphase to telophase. During cytokinesis a ring shaped
actin filaments appeared at the cleavage furrow. The microtubules were arranged spirally beneath the protoplasma membrane during the interphase
but they were observed only at the nuclear region from prophase to telophase. At the prophase a massive accumulation of microtubules occurred at
the nuclear region and it developed into mitotic spindle during the metaphase. During the cold acclimation of Z. cruciatum the distribution of
microtubules changed. As known, most tubulin dimers cannot polymerize into microtubules at temperatures below 4 degree but the cells of Z.
cruciatum could divide and grow at this temperature. This ability may require molecular adaptation of the tubulin gene to low temperature. The gene
had a typical modified site of amino acid sequence in this psychrophilic species. Northern blot analysis showed that higher transcription of a-tubulin
gene occurred at 4 degree than at 20 degree. Interestingly, the transcription level of the B-tubulin and actin gene of Z. cruciatum was not affected by
the temperature conditions."

(a) Department of Biology, Kongju National University, Kongju, 314-701, Korea (b) Advanced Radiation Technology Institute, Korea Atomic Energy
Research Institute, Jeongeup, 580-185, Korea

P06025 Copper uptake kinetics of the marine diatoms Thalassiosira oceanica and Thalassiosira pseudonana

Guo, Jian-presenter jguo@eos.ubc.ca(a) Maria, Maldonado T. (a) Thomas, Ruth J. (b)  Katie, Gagnon (c)

"The copper (Cu) uptake kinetics of the marine diatoms 7halassiosira oceanica and Thalassiosira pseudonana grown under sufficient and limiting Fe
and/or Cu conditions followed classical Michaelis-Menten type kinetics. Interestingly, biphasic uptake kinetics as a function of Cu concentrations were
observed, suggesting the presence of a high- and a low-affinity Cu transport system. The two Cu transport systems were controlled differently by Fe
and/or Cu limitation. The half saturation constants (Km) of the high-affinity transport system were 48.3 nM and 188.4 nM in T. oceanicaand T.
pseudonana, respectively; the Km of low-affinity system is ~ 2410 nM in 7. oceanica."

(a) Department of Earth and Ocean Sciences, University of British Columbia, Vancouver, British Columbia V6T 124, Canada (b) Tri-University Meson
Facility (TRIUMF), Life Sciences Division, 4004 Wesbrook Mal|, Vancouver, British Columbia (c) Medical Physics, University of Alberta

SESSION P07 — AGAL SPECIES CONCEPT IN MOLECULAR ECOLOGY

P07001 —See PSA Talk on Monday, July 20 — Algal Cellular & Molecular Biology

P07002 — See PSA Talk on Monday, July 20 — Algal Cellular & Molecular Biology

P07003 — See PSA Talk on Monday, July 20 — Algal Cellular & Molecular Biology

P07004 - See PSA Plenary 2 on Monday, July 20 — Algal Species Concept in Molecular Ecology

P07005 - See PSA Plenary 2 on Monday, July 20 - Algal Species Concept in Molecular Ecology

P07006 - See PSA Plenary 2 on Monday, July 20 - Algal Species Concept in Molecular Ecology

SESSION P08 — ABIOTIC STRESS

P08001 Identification of genes involved in salt tolerance of the mangrove plant Bruguiera gymnorhiza.

Tada, Yuichi-presenter tadayui@bs.teu.ac.jp(a) Miyama, Masashi (a,c)  Ezawa, Shota (b)

http://www.teu.ac.jp/tada/Mangrove%?20project1.html

"To identify key genes in the regulation of salt tolerance in the mangrove plant Bruguiera gymnorhiza, we performed three experiments. One is the
gene expression profiling under salt-stress (500mM NaCl) using a microarray, followed by functional analysis of the salt-responsive genes. Expression
vectors for selected salt responsive genes were constructed and transformed in A. tumefaciens, and then screened for salt tolerance. A. tumefaciens
transformed with genes for lipid transfer and ankyrin repeat proteins showed enhanced salt tolerance. Transgenic Arabidopsis plants expressing these
three genes also exhibited increased tolerance to NaCl. Second is the comprehensive functional screening of the Agrobacterium libraries expressing
the mangrove cDNAs. Screening of the libraries on medium supplemented with 300mM NaCl identified 44 putative salt tolerance genes, including
Bg70 and cyc02 homologue. Transgenic Arabidopsis plants expressing these two genes exhibited increased tolerance to NaCl. These results



demonstrate that Agrobacterium functional screening is an effective method to pre-screen genes involved in abiotic stress tolerance. Third is the
proteome analysis of the mangrove plant. Comparative two-dimensional electrophoresis revealed that two, three and one proteins were differentially
expressed in the main root, lateral root and leaf, respectively, in response to salt stress. Among these, three proteins were identified by internal
peptide sequence analysis: fructose-1,6-bisphosphate aldolase and a novel protein in the main root and osmotin in the lateral root. Amounts of these
proteins were not correlated to those of the respective mRNAs. The novel salt-responsive protein may provide insight into the salt-tolerance
mechanism of the mangrove plant."

(a) School of Bioscience and Biotechnology, Tokyo University of Technology (b) Graduate School of Bionics, Tokyo University of Technology (c)
Present address; Research Center of Advanced Bionics, Advanced Industrial Science and Technology

P08002 Cluster analysis of leaf quantitative traits in wheat lines with rigid pubescence

Aytasheva, Zaure G.-presenter zaure.aitasheva@kaznu.kz(a)  Rysbekova , Ayman B. (b)  Polimbetova, Fatima A. (b)  Abdelsalam, Nader R.
(a,0)

"Leaf rigid pubescence is regarded as one of principal features enabling resistance to a range of abiotic and biotic stressors. By Two Way ANOVA-
guided cluster analysis based on a Euclidian similarity matrix applied to different morphometric properties, three conditioned types of leaf quantitative
traits have been proposed. Starting from initial stages of ontogenesis, the area of the nucleus is referred to as the major quantitative trait. This
primary trait has been shown to unify the set of rigidly pubescent lines already at the stage of seedlings. Length of rigid trichomes is attributed to the
flexible (or ‘backward') quantitative traits which appear to be less significant at early stages of ontogenesis to become critical by the stage of anthesis
throughout waxy ripeness. Trichome density is ascribed to the secondary quantitative traits indicating the united cluster of rigid pubescence carriers
only at the final stages beginning from waxy ripeness. In the latter case, such a belated unification of the cluster has been observed both for adaxial,
and abaxial blade surfaces. Hence, unique properties of wheat rigid pubescence are defined by the area, as anticipatedly a functional state of
trichomal nucleus rather early, at the stage of seedlings. So various developmental plots of rigid trichome functioning under stress conditions may be
'launched' namely at this stage."

(a) al-Farabi Kazakh National University (b) Institute of Plant Biology and Biotechnology (c) University of Alexandria

P08003 CBF/Cor/ABA and Freeze Survival of Winter Wheat

Sutton, Fedora-presenter fedora.sutton@sdstate.edu(a)

"Comparitive transcriptome analyses were performed with the Affymetrix Wheat chip and RNA isolated from control and 4 wk cold-acclimated crown
tissue of two Hard Red Winter Wheat (HRWW) lines that differ in field freeze survival. These lines were generated by azide mutagenesis of the
cultivar Winoka and designated FR (75% field survival) and FS (30% field survival). Contributions from the vrn allele that would occur with spring
wheat were elimated because both lines were derived from the same winter cultivar. We have determined that the Cbf genes differentially regulated
between FR and FS lines included genes from the central (Cbf12, 14), distal (Cbf3) and unlinked (Cbf6, 19) clusters on the long arm of chromosome
5. Additionally Cbf5 was identified as differentially regulated between FR and FS. However, it is not located on the long arm of chromosome 5. The
differential Cbf gene expression levels observed for Cbf3, 5, 6, 12 14 and 19 did not correlate with gene expression patterns for any of the Cor genes
examined. Thus we have assumed that at 4 wk cold acclimation these Cbf genes were not involved in regulation of this group of Cor genes. There
were no significant differences between the cold-acclimated transcript accumulation between FR and FS lines. And there was also no difference in
expression patterns between the group of ABA-dependent Cor genes (Wrab17, Wrab18, Wrab19 and Wcor825) and the ABA-independent genes
(Wcor14A, Wcor14B, and WIt10). This lack of ABA involvement in distinguishing between FR and FS lines at the level of gene expression is of great
interest since it suggests that the role of ABA in confering freeze resistance may be in the control of other processes unrelated to Cor gene
expression. "

(a) South Dakota State University

P08004 A genomic and proteomic study of Aluminum toxicity in tomato

zhou, suping-presenter zsuping@tnstate.edu(a,a) Sauve, Roger (a,a) Thannhauser, Theodore W (b,b)

"Growth inhibition in acid soils due to Al stress affects crop production worldwide. To understand mechanisms in sensitive crops that are affected by
Al stress, a proteomic analysis of primary tomato roots tissue grown in Al amended and non amended liquid cultures was done. DIGE-SDS- MALDI-
TOF-TOF analysis of these tissues resulted in the identification of 49 proteins that were differentially accumulated. The induction of dehydroascorbate
reductase and glutathione reductase, catalase 2, and quercetin 3-O-methyltransferase could enhance the antioxidant activity in Al treated roots.
Induced enzyme proteins associated with detoxification were mitochondrial aldehyde dehydrogenase, catechol oxidase, quinone reductase, and
lactoylglutathione lyase while germin-like (oxalate oxidase) proteins, the malate dehydrogenase, wali7 and heavy-metal associated domain-containing
proteins were suppressed. VHA-ATP that encodes for the catalytic subunit A of the vacuolar ATP synthase was induced and two ATPase subunit 1
isoforms were suppressed. Two enzymes associated with amino acid metabolism were affected; the NADPH-dependent flavin reductase was
repressed while the isovaleryl-CoA dehydrogenase (IVD) was induced. A de novo fatty acid biosynthetic enzyme, beta-hydroxyacyl-ACP dehydratase,
was reduced while the GDSL-motif lipase hydrolase family protein was induced. SAMS, quercetin 3-O-methyltransferase and AdoHcyase were also
induced by Al stress. A parallel transcript profiling using Tom1 cDNA microarray confirmed some of the genes were regulated in similar patter at
transcriptional level."

(a) School of Agricultural and Consumer Sciences, Tennessee State University (b) USDA-ARS, 102A R. W. Holley Center for Agriculture & Health,
Cornell University, Ithaca, NY 14853

P08005 The Effect of Low Temperature and BNCBF Overexpression on Splicing-Related Proteins in Brassica napus

Savitch, Leonid V-presenter leonid.savitch@agr.gc.ca(@)  Sprott, Dave (a) Ponomareva, Ekaterina (a)  Golovkin, Maxim (b)  Singh, Jas

(a)

"The molecular response to cold stress involves the transcriptional modulation of stress related genes. The combined global transcriptome and
proteome analyses of wild type and transgenic B. napus overexpressing BnCBF5and BnCBF17when undergoing cold stress and cold acclimation,
revealed the involvement of post-transcriptional and translational mechanisms. Representation of a large number of proteins encoded by the genes
related to transcription/translation was significantly increased (27% to 42%) in response to both low temperature exposure and BNCBF OE.
Moreover, low temperature had a prominent effect on the quantitative (~ 26) representation of proteins related to pre-mRNA splicing and RNA
stabilization. Transcriptional analyses of SR proteins and splicing-related LAMMER-type protein kinases revealed that BnCBF OE, cold stress and cold
acclimation affected negatively the expression of SRp30, AFC1, AFC2, SRPK1b, SRPK2b while regulated positively the expression of SRp34b, RSZ22,
RSZp22a, RSZ32, SCL30a, SCL30, RSp41, RSp40, SR45, AFC3, SRPK1a. Cold stress and cold acclimation also affected negatively the expression of
RSZ21, RSZ33, SC35, SCL33, RSp31, SR45a. Proteomic analysis further confirmed that cold stress/acclimation and BnCBF OE, have helped to
increases the amount and phosphorylation status of the following splicing-related proteins SR45, RSp41 and RSp40. Direct correlation of the
expression levels of SRPK1a under these conditions with phosphorylation status of SR45, RSp41 and RSp40 suggests that these SR proteins might be
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the targets of Clk/Sty Protein Kinases. To our knowledge, this is the first examination of the possible effects of CBF/Dreb1 OE on the splicing-related
gene activity and SR proteins accumulation in plants. "

(a) Agriculture and Agri-Food Canada, Eastern Cereal and Oilseed Research Centre, Ottawa, ON, Canada, K1A 0C6 (b) Biotechnology Foundation
Laboratories, Thomas Jefferson University, Philadelphia, US/PA 19107

P08006 Allantoate amidohydrolase expression is independent of drought tolerance in soybean

Charlson, Dirk-presenter CharlsonD@gmail.com(b,a)  Korth, Kenneth (c,a)  Purcell, Larry (b,a)

"Nitrogen fixation in soybean (Glycine max L. [Merr.]) is decreased by drought, thereby resulting in reduced yields. During drought stress, shoot
ureide concentrations increase in drought-sensitive genotypes, whereas they remain unaffected in drought-tolerant genotypes. The lack of increased
shoot ureide concentrations during water-deficit stress appears to alleviate reduction in N2 fixation. Allantoate amidohydrolase (AAH) is a key enzyme
involved in ureide breakdown in shoots. We hypothesized that A4+ gene expression determines shoot ureide concentrations and differential
sensitivities of N2-fixation response to water-deficit stress. Our objective was to examine AAH transcript expression for both a drought-sensitive (cv.
Williams) and tolerant (cv. Jackson) genotype subjected to treatments of well-watered and water-deficit stress. In addition to AAH expression and
shoot ureide concentrations, gene expression was examined for DREBZ, which is expressed in response to water-deficit stress. As expected, shoot
ureide concentrations were greater in Williams relative to Jackson, and DREBZ expression was detected only during water-deficit stress for both
genotypes, which indicated that the plants were experiencing water-deficit stress. However, contrary to our hypothesis, expression of AAH transcripts
was similar among water-deficit treatments and between the two genotypes. These results indicated that reduced AAH expression is not likely
associated with decreased ureide catabolism observed in drought-sensitive genotypes, such as Williams. Our results may indicate that further study
at the post-translational level is warranted to dissect the potential role of A4+ in drought tolerance. "

(a) University of Arkansas (b) Department of Crop, Soil, and Environmental Science (c) Department of Plant Pathology

P08007 Genetic engineering to improve drought tolerance in maize

Nuccio, Michael (a) Chen, Xi (@) Clarke, Joseph (a) Cates, Eddie (a) Duncan, Kateri-presenter kateri.duncan@syngenta.com(a)

"Water availability is the single most important factor limiting agricultural productivity. Although its precise function is not known, the trehalose
pathway is essential in plants. It's been shown to influence sugar and starch metabolism. The position of the trehalose pathway in carbon metabolism
suggests that it may regulate activated sugar pools. If so, then drought-inducible disruption of the maize trehalose pathway could redirect activated
sugars toward sucrose and starch, enabling plants to increase production in water-stressed environments. To test this we identified a fragment of the
maize homolog to the Arabidopsis T6PP-A gene encoding trehalose-6-phosphate phosphatase. This was used to construct a gene-specific RNAi
knockout cassette driven by the drought-inducible Rab17 promoter. The construct was stably transformed into maize and, hybrid material was
generated to examine construct performance in greenhouse and field experiments. The data show the construct functions to improve kernel set in
water-limited environments and does not affect yield in well-irrigated environments."

(a) Syngenta Biotechnology

P08008 Improving drought tolerance in crops

Zhang, Hong-presenter hong.zhang@ttu.edu(a)  Shen, Guoxin (@) Banjara, Manoj ()  Zhu, Yinfeng (@) Hu, Rongbin (a)  Gaxiola, Roberto
(b)  Blumwald, Eduardo (c)  Payton, Paxton (d) Pasapula, Vijaya (a)  Kuppu, Sundaram (a) Qin, Hua (@)  Zhu, Longfu (a) Qiu,
Xiaoyun (@) Hou, Pei (@) Chen, Jian (a) Zhao, Xingyu (a)

"Drought stress is one of the major factors that limit crop production worldwide. In order to keep crop production in pace with growing population,
more food must be produced under stressful conditions including drought stress. To achieve such a goal, we must develop drought tolerant crops.
One way to create drought tolerant crops is to introduce foreign genes into crops that can improve stress tolerance. For examples, overexpression of
the Arabidopsis gene AVPI that encodes vacuolar membrane-bound pyrophosphatase (a proton pump) increases drought- and salt-tolerance in
transgenic Arabidopsis and tomato, and overexpression of JPT that encodes an isopentyltransferase could significantly increase drought tolerance in
tobacco plants. To test if these two genes can be used for improving other crops in the field, we introduced these two genes into cotton, peanut, and
sweet potato. Our preliminary data with transgenic cotton plants that overexpress AV/P1 indicate that overexpression of AV/P1 can indeed improve
drought- and salt-tolerance in cotton. The biomass of AVPI-expressing cotton plants is significantly higher than that of wild-type plants under both
water-deficit and salt conditions. The fiber yield of AV/P1-expressing cotton plants is also significantly higher than that of wild-type cotton under both
water-deficit and salt conditions. More importantly, the AVPI-expressing cotton plants produced 25-30% more fiber under dry-land field conditions,
suggesting that AVPI is a very promising gene that can be used to improve crop production in water limited areas."

(a) Texas Tech University (b) University of California (c) Arizona State University (d) USDA-ARS Cropping Systems Research Lab

P08009 "SHI2, A DEAD Box RNA Helicase Is Important for Abscisic Acid and Cold Response”

Wang, Bang S.-presenter wangbangshing@yahoo.com(a)  Jiang, Jiafu (a)  Shi, Huazhong (a)

"DEAD (Asp-Glu-Ala-Asp) box RNA helicases belong to the largest family of helicase proteins involved in gene expression from transcription to
translation. Little is known about the precise functions of DEAD box RNA helicases in plant gene regulation and stress response. Using a forward
genetic screening, a number of mutants, designated as shiny (shifor short), showing higher expression of luciferase reporter gene driven by a stress-
inducible promoter native to the sulfotransferase gene AtSOT12 were identified. Here we present the characterization and positional cloning of sAi2.
shi2 mutant is more sensitive to ABA in seed germination and displays more inhibited growth at low temperature than wild type. Under salt stress,
the expression level of both native AtSOT12 and luciferase reporter gene is significantly higher in sA.2 mutant when compared with wild type, which
suggests that SHI2 functions to repress salt induced gene expression. Map-based cloning and genetic complementation established that SHI2
encodes a nuclear localized DEAD box RNA helicase protein. Promoter-GUS fusion analysis indicated that SHI2is expressed throughout the whole
plant. Using yeast two-hybrid screening, a putative transcription factor was identified to interact with SHI2, which suggests that SHI2 may regulate
gene expression through a chromatin-based process. "

(a) Department of Chemistry and Biochemistry, Texas Tech University

P08010 "A new insight into the role of chloroplast protein synthesis elongation factor, EF-Tu"

Ristic, Zoran-presenter zristic@ksu.edu(a)  Fu, Jianming (b)  Momcilovic, Ivana (b)  Clemente, Thomas E. (c)  Nersesian, Natalya (c)  Trick,
Harold N. (d)

"Chloroplast protein synthesis elongation factor, EF-Tu, is a highly conserved nuclear-encoded protein (45 kD) that plays a role in protein synthesis
by promoting the GTP-dependent binding of aminoacyl-tRNA to the A site of the ribosome. Some evidence suggests that the role of chloroplast EF-Tu
may not be limited to protein synthesis, as this protein seems to play a role in plant response to heat stress. EF-Tu is upregulated under supra-
optimal temperatures, and in maize and wheat heat-induced accumulation of EF-Tu correlates positively with the ability of plants to tolerate heat



stress. In addition, chloroplast EF-Tu displays chaperone activity, as it protects heat-labile proteins from thermal aggregation and inactivation (Rao et
al., 2004, Eur. J. Biochem. 271, 3684-3692). We hypothesized that increasing the expression of EF-Tu may lead to improved heat tolerance. To test
this hypothesis we transformed wheat using a maize gene coding for EF-Tu. When compared to non-transgenic counterparts, transgenic wheat plants
expressing maize EF-Tu displayed reduced thermal aggregation of leaf proteins, reduced injury to photosynthetic membranes, enhanced rate of CO2
fixation and higher yield following exposure to heat stress. The results support the concept that EF-Tu ameliorates negative effects of heat stress and
improves heat tolerance by acting as a molecular chaperone. This is the first demonstration of ectopic expression of EF-Tu in plants leading to
enhanced photosynthesis and protection against heat-induced injury following heat exposure. This is also the first demonstration that the
improvement of heat tolerance is possible in a species with a complex genomic structure, hexaploid wheat. "

(a) Unites States Department of Agriculture, Agricultural Research Service, Manhattan, KS (b) Department of Agronomy, Kansas State University (c)
Center for Biotechnology, University of Nebraska-Lincoin (d) Department of Plant Pathology, Kansas State University

P08011 A homolog of human ski-interacting protein in rice positively regulates cell viability and stress tolerance

Xiong, Lizhong-presenter lizhongx@mail.hzau.edu.cn(a) Hou, Xin (@)  Xie, Kabin (a)  Yao, Jialing (a)

"Abiotic stresses are major limiting factors for growth, development and productivity of crop plants. Here we report on OsSKIPa, a rice homolog of
human SKIP (Ski-interacting protein) that can complement the lethal defect of the knock-out mutant of SKIP homolog in yeast and positively
modulate cell viability and stress tolerance of rice. Suppression of OsSKIPa in rice resulted in growth arrest and reduced cell viability. The expression
OsSKIPa is induced by various abiotic stresses and phytohormone treatments. Transgenic rice overexpressing OsSKZPa exhibited significantly
improved growth performance in the medium containing stress agents (abscisic acid, salt, or mannitol) and drought resistance at both the seedling
and reproductive stage. The OsSKIPa-overexpressing rice showed significantly increased ROS-scavenging ability and transcript levels of many stress-
related genes, including SNVAC? and rice homologs of CBF2, PP2C, and RD22 under drought stress conditions. More than 30 OsSKIPa-interacting
proteins were identified, but most of these proteins have no matches with the reported SKIP-interacting proteins in animals and yeast. These data
together suggest that OsSKIPa has evolved a novel function in positive modulation of stress resistance through transcriptional regulation of diverse
stress-related genes in rice."

(a) Huazhong Agricultural University

P08012 Heat stress reduces the pH component of the proton motive force in light-adapted intact tobacco leaves

Zhang, Ru-presenter rzhang4@wisc.edu(a)  Cruz, Jeffrey A. (b)  Kramer, David M. (b) = Magallanes-Lundback, Maria E. (c)  Dellapenna, Dean
(c) Sharkey, Thomas D. (a,c)

"Light triggers photosynthetic electron transport and proton translocation along and across thylakoid membrane, producing the pH gradient (ApH)
and the electrical potential (Aw). These are components of the transthylakoid proton motive force (pm/) driving ATP synthesis. The Ay causes a shift
in carotenoid absorbance bands (peak at 518 nm) called the electrochromic shift (ECS). The ECS can be used to estimate the magnitude of both the
Ay and ApH in vivo. By following the ECS for 25 s after turning off the light, we measured the two components of pmfwithin light-adapted, intact
tobacco leaves before, during and after moderate heat treatment at 400C. The ECS signal was deconvoluted by subtracting effects of zeaxanthin
formation (peak at 505 nm) and chloroplast swelling/shrinking or movement (peak at 535 nm) from the signal measured at 520 nm. The data
showed that pmfbecame smaller at high temperature, with reduced ApH while Ay slightly increased, indicating that heat stress alters the partitioning
of transthylakoid pmf. Elevated temperature accelerated ECS decay kinetics likely reflecting temperature-induced increases in proton conductance
and movement of counter-ions. Simultaneous measurement of PSII chlorophyll fluorescence showed that the energy-dependent quenching (qE) was
reduced by heat. However, the reduction of qE was less than that of ApH, indicating that qE is more sensitive to ApH at high temperature.
Zeaxanthin did not increase at high temperature in light-adapted leaves but it was higher than that would be predicted at the reduced ApH found at
high temperature. "

(a) Department of Botany, University Of Wisconsin-Madison (b) Institute of Biological Chemistry, Washington State University (c) Department of
Biochemistry&Molecular Biology, Michigan State University

P08013 Protein phosphorylation regulates the transport activity of the wheat TaALMT1 aluminum tolerance protein

Ligaba, Ayalew-presenter alo32@cornell.edu(a)  Pineros, Miguel (a)  Kochian, Leon (a)

"We studied the role of protein phosphorylation in modulating transport properties of the wheat aluminum tolerance protein and malate transporter,
TaALMT1. Preincubation of Xenopus laevis oocytes expressing TaALMT1 with protein kinase and phosphatase inhibitors (K252a, staurosporine,
okadaic acid, cyclosporine A) inactivated TaALMT1-mediated inward currents (malate efflux). In contrast, the protein kinase C (PKC) activator, PMA,
enhanced TaALMT1-mediated currents, suggesting that TaALMT1 transport is regulated by PKC-mediated phosphorylation. Five truncated proteins
were generated by sequential deletion of putative PKC phosphorylation sites in the C terminal tail. Interestingly, all sequential deletions abolished
transport activity until the entire C-terminal tail was removed; then the basal malate efflux that was not enhanced by Al was recovered. This result
suggests that that the N-terminal half of the protein can form a functional pore that allows malate release without Al-activation, and Al-binding
residues are then located in the C-terminal domain. Finally, we performed site-directed mutagenesis on eight predicted phosphorylation sites in the
entire sequence (S56A, S183A, S324A, S337A, S351-352A, S384A, T323A and Y184F), and evaluated their effect on TaALMT1 transport in oocytes.
The results showed that the transport properties of all mutants except S384A were not altered relative to those observed in the wildtype TaALMT1.
However, S384A completely abolished the activity of the transporter, indicating that S384 is an essential residue regulating the transport activity of
the TaALMT1. Overall, our findings suggest that direct phosphorylation of TaALMT1 at residue S384 plays a crucial role in regulating the activity of
the transporter."

(a) Robert W. Holley Center for Agriculture and Health, USDA-ARS, Tower Road, Cornell University, Ithaca, NY, 14853-2901

P08014 "Overexpression of OsNUC1, a novel salt-stress responsive gene, increases growth and salt tolerance in transgenic
Arabidopsis"

Sripinyowanich, Siriporn-presenter wanich_s@hotmail.com(a)  Maneeprasopsuk, Somporn (a)  Buabucha, Teerapong (b)  Qu, Li-Jia

(c,d) Gu, Hongya (c,d) Chadchawan, Supachitra (a)

"Rice nucleolin gene, OsNUCI, was found to be differentially expressed in salt-sensitive and salt-resistant rice lines during salt stress condition. The
expression was found in various organs of rice, leaves, flowers, seeds, and roots. During salt stress condition up to 9 days, the salt-resistant lines
showed the higher level of gene expression. Moreover, the unique feature of rice nucleolin-like protein is the existence of two RNA recognition motifs
(RRM) and Glycine- and Arginine-rich (GAR) repeat segments at the central and carboxylic domains. To determine the role of central and carboxyl
domains of OsNUC, the partial OsNMUCI cDNA containing two RRM motifs and GAR was constitutively expressed under 355CaMV promoter, and was
salt-inducible expressed under rd29a promoter in Arabidopsis thaliana L. In normal condition, the transgenic plants with the overexpression of partial
OsNUC1 showed the higher growth rate than the controls. They are also more resistant to salt stress. We propose that the central and carboxyl
domains of OsNVUCI play important roles on plant growth, and also contribute to salt-stress tolerance character in plants. This work defines a new
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role of nucleolin in salt-tolerant ability and growth promotion."
(a) Dept, of Botany, Faculty of Science, Chulalongkorn University (b) Dept. of Biochemistry, Faculty of Science, Chulalongkorn University (c) College
of Life Sciences, Peking University (d) National Plant Gene Research Center (Beijing)

P08015 Progress in phenotyping dehydration avoidance traits for drought resistance improvement in rice

Serraj, Rachid-presenter r.serraj@cgiar.org(a) Gowda, Veeresh R.P. (a) Henry, Amelia (a) Shashidhar, HE (b) Chandrababu,
Ranganathan (c)  Kumar, Arvind (a)

"Improvement of drought resistance and water productivity in rice requires the genetic dissection of the processes underlying plant response to soil
drying, water-use efficiency, and dehydration avoidance during the most critical stages of stress development. Use of the Fraction of Transpirable Soil
Water (FTSW) as a soil moisture parameter and stress co-variable allows the integration of multi-location field trials with controlled-environment
experiments. It also facilitates analysis of gene expression profiles related to specific phenotypic traits under drought. Combining the FTSW dry-down
method with non-destructive imaging techniques for plant growth and development measurement, and dissection of yield components, allows high-
throughput, field-based, and precise drought phenotyping. These methods were used for large-scale evaluation of rice germplasm collections,
breeding lines, and mutant and transgenic lines. Genetic sources of drought resistance have been identified and several QTLs have been
characterized, with a focus on dehydration avoidance during reproductive-stage water deficit. Genetically diverse rice germplasm panels were
phenotyped for allele mining and the application of an ideotype approach targeting root water extraction for maintaining plant growth and yield
components under drought. Similarly, root traits were analyzed in sets of NILs differing in major QTLs for yield under drought. Traits related to deep
rooting were found to be positively correlated to water uptake, dehydration avoidance and root growth rate at depth during progressive soil drying.
This paper reviews the recent progress in understanding the physiological processes and traits involved in dehydration avoidance and growth
regulation under water deficit in rice."

(a) International Rice Research Institute, Philippines (b) Barwale Foundation, Hyderabad, India (c) Tamil Nadu Agricultural University, Coimbatore,
India

P08016 Induction of tomato galactinol synthase (SIGolS2) in response to heat stress

Yuasa, Takashi-presenter yuasa@agr.kyushu-u.ac.jp(@)  Phan, Thuy (b)  Yamaguchi, Yusuke (b)  Ujiie, Mio (c)  Iwaya-Inoue, Mari (a)
"Recent studies indicated that raffinose-related oligosaccharides are synthesized in response to various stresses, such as heat, salt stress and
drought, in higher plants and that the oligosaccharides play important roles in protection of proteins and biomembranes as osmolytes and
antioxidants. The raffinose-related oligosaccharides are synthesized by galactinol synthase (GolS) with UDP-galactose and myo-inositol. In
Arabidopsis, GolSs are expressed in seed and induced under drought, salt stress and chilling. Based on partial sequences of GolS homologs in MiBASE
(Kazusa DNA Institute), we isolated a full length cDNA encoding a galactinol synthase in tomato (Solanum lycopersicum L. cv. Micro-Tom),
designated SIGolS2. The predicted protein of SIGolS2 has high similarlity to AtGolS1 (75% in aminoacid identity) rather than LeGolS1 (61%). SIGolS2
was transiently induced in response to salt, heat and chilling stresses. Heat stress induced H202 production in tomato leaf under light. It was
examined whether oxidative stress functions as a signal molecule to trigger induction of SIGolS in tomato under heat stress. H202 treatment
enhanced heat tolernce of tomato plant, and SIGolS2 and oxidative stress-specific transcription factor HsfA2 were induced in response to H202.
Furthermore, expression of full length SIGolS2 significantly enhanced salt stress tolerance of E. coli in the presence of myo-inositol. These results
suggest that induction of SIGolS2 and synthesis of osmolyte, galactinol, are involved in aquired heat tolerance of tomato and that oxidative stress and
SIHsfA2 are implicated in gene regulation of SIGolS2 in response to heat stress. Involvement of phytohormones on SIGolS2 expression in response to
salt stress and chilling will be discussed."

(a) Faculty of Agriculture, Kyushu University (b) Graduate School of Bioresource and Bioenvironmental Sciences, Kyushu University (c) School of
Agriculture, Kyushu University

P08017 High light acclimation processes are altered in Arabidopsis thaliana L. (Heynh.) lacking chloroplast protease SPPA
Wetzel, Carolyn M.-presenter cwetzel@smith.edu(a) Harmacek, Laura D (a) Yuan, Lee H (@)  Wopereis, Judith LM (a)  Chubb, Rhiannon
(@)  Turini, Paula (a)

"SPPAL1 is a plastid-localized protease. In this study we examined T-DNA insertion mutants of the SPPAI gene in Arabidopsis thaliana (At1g73990).
Under moderate, non-stressful conditions, mutation of SPPA1 had no effect on growth and development of plants. It also did not affect quantum
efficiency of photosynthesis as measured by dark-adapted A//An and light-adapted ®PSII. Chloroplasts from sppA mutants were indistinguishable
from wild type. However, loss of SPPA appears to affect photoprotective mechanisms during high light acclimation: mutant plants maintained a
higher level of non-photochemical quenching of Photosystem II chlorophyll (NPQ) than wild type, while wild type plants accumulated more
anthocyanin than the mutants. Quantum efficiency of Photosystem II was the same in all genotypes grown under low light, but was higher in wild
type than mutants during high light acclimation. Further, the mutants retained the stress-related Early Light Inducible Protein (ELIP) longer than wild
type leaves during the early recovery period after acute high light plus cold treatment. These results suggest that SPPA1 may function during high
light acclimation in the plastid, but is non-essential for growth and development under non-stress conditions. "

(a) Smith College, Biological Sciences

P08018 Two MAP kinases preferentially expressed in guard cells positively regulate ROS-mediated ABA signaling

Kwak, June M.-presenter jkwak@umd.edu(a)  Song, Charlotte (a)  Shin, Dong-Jin (a) Takeda, Koji (@) Gu, Dan (@) Cho, Daeshik

(@) Lee, Sangmee (a) Giordo, Roberta (a,b) Ellis, Brian (c)  Leonhardt, Nathalie (d)

"Abscisic acid (ABA) plays an essential role in protection of plants from environmental stresses such as drought, salt, and cold. Reactive oxygen
species (ROS) have been suggested to function in guard cell ABA signaling. To further genetically dissect guard cell ABA-ROS signaling, we identified
two MAPK genes, GCMPK3 and GCMPK4, that are preferentially and highly expressed in guard cells. To provide direct genetic evidence, RNAi-based
gene silencing plant lines were generated in which both genes are simultaneously silenced. In parallel, Arabidopsis single and double mutants
carrying deleterious point mutations in these genes were identified. ABA-induced stomatal closure was strongly impaired in two independent RNAi
lines in which both GCMPK3 and GCMPK4 transcripts were significantly silenced. Consistent with this result, gcmpk3-1/4-1 double mutants showed an
enhanced transpirational water loss and ABA- and H202-insensitive response in stomatal movement assays, whereas mutants carrying a mutation in
one of these genes did not show any altered phenotype, indicating functional redundancy in these genes. A GCMPK4-YFP fusion construct rescued
the gcmpk3-1/4-1 double mutant phenotype in ABA-induced stomatal movements, demonstrating that the mutations in these genes caused the
phenotype. GCMPK4 protein is localized in the cytosol and the nucleus, and ABA enhances the protein kinase activity of GCMPK4. Together, these
results provide genetic evidence that GCMPK3 and GCMPK4 function downstream of ROS to positively regulate guard cell ABA signaling."

(a) University Of Maryland (b) University of Sassari (c) University of British Columbia (d) CNRS-CFA-Universite Aix-Marseille IT



P08019 The role of cell wall pectin in aluminum resistance

Shao Jian, Zheng-presenter sjzheng@zju.edu.cn(a)  Jian Li, Yang (a)

"Among the Al exculsion mechanisms, Al-induced organic acids secretion have been well documented in quite some Al resistant plant species.
However, it still could not explain all the difference herein observed in some Al resistant plant species. In our studies, we investigated the role of cell
wall pectin in aluminum resistance in some plant species with or without organic acids secretion under Al stress. First of all, most of Al was found to
be bound to cell wall, while partial remove of Al by citrate washing could significantly help the plant to recove better from Al toxicity, indicating the
role of cell wall in expressing Al toxicity. The amount of Al absorbed to cell walls of wheat was decreased by pectinase treatment. While oxalate efflux
could not explain genotypic Al differences between Al-resistant and Al-sensitive buckwheat cultivars, we found that cell wall pectin were substantially
higher in the Al-sensitive cultivars. We further found that cell wall pectin properties showed some correlations with root tip Al content and different Al
resistance in two rice cultivars. Immunolocalization of pectins showed a higher proportion of demethylated pectins in Al-sensitive rice cultivar,
indicating a higher proportion of free pectic acid residues, which could satisfactory explain the higher Al content in the cell walls of Al-sensitive rice
root tips. All these results indicate that cell wall pectin may play an important role in plant Al resistance"

(a) College of Life Science, Zhejiang University

P08020 ABA response element binding proteins are convergence points for metabolic and stress signalling pathways involving
SNF1-related protein kinases

Parry, Martin AJ-presenter martin.parry@bbsrc.ac.uk(a)  Hirano, Emi (a) Hey, Sandra (a) Zhang, Yuhua (@)  Andralojc, John

(a) Primavesi, Lucia (a) Halford , Nigel (a)

http://www.rothamsted.bbsrc.ac.uk/

"Interest in links between stress and metabolic signalling began when several mutations that affected the sugar response in Arabidopsis were found
to be ABA-related and protein kinases related to the metabolic regulator, SnRK1, were placed in stress signalling pathways. SnRK1 is activated in
response to high cellular sucrose / low cellular glucose and regulates carbon metabolism through the modulation of enzyme activity and gene
expression. Plants contain two large and diverse subfamilies of related protein kinases, SnRK2 and SnRK3 that are involved in signalling pathways
that regulate responses to drought, cold, salt and osmotic stress. ABA-response element binding proteins (AREBPs) are a family of bZIP transcription
factors that are expressed in response to different stresses. SnRK2s have been shown previously to phosphorylate AREBPs and we have found that
both SnRK1 and SnRK3 will also phosphorylate them. Peptides based on two highly-conserved target sites were phosphorylated by purified SnRK1
and by calcium-dependent and-independent activities present in crude Arabidopsis extracts. Most of the calcium-independent activity could be
precipitated out of the extracts by anti-SnRK1 antisera. It is possible that the calcium-dependent activity was SnRK3, making AREBPs convergence
points for signalling by all three SnRK subfamilies. We hypothesise that SnRK2 and SnRK3 arose initially by gene duplication of SnRK1, and then
diverged rapidly during plant evolution to fulfil new roles that enabled plants to develop networks that link stress and ABA signalling with metabolic
signalling. The research is being transferred to wheat, in which we have identified AREBP transcripts in seedlings subjected to several stress
treatments. "

(a) Plant Science, Rothamsted Research, Harpenden, Herts UK

P08021 A Hybrid type Histidine Kinase from Oryza sativa L. cv IR64 is regulated by multiple abiotic stresses

Karan, Ratna-presenter karan.ratna@gmail.com(a)  SinglaPareek, Sneh L (b)  Pareek, Ashwani (a)

"Abiotic stresses severely affect the growth and development of crop plants. Plants have distinct signaling systems to recognize and respond to these
stresses. Prokaryotes and some eukaryotes use two-component signaling systems to sense and respond to changes in different environmental
conditions. A typical two-component system consists of a sensor histidine kinase and a regulatory protein referred to as a response regulator. Little is
known about the involvement of osmosensor genes in the osmotic adjustments of monocotyledonous plants such as rice. Rice is a very important
cereal crop and also a major food source for more than one-third of the worlds population. In the present study, we have characterized the putative
osmosensor OSHK3b from the crop plant rice. We have cloned OSHK3b from salinity sensitive rice variety IR64, encodes for 95.89 kD protein,
containing a chase domain followed by a transmembrane domain and a receiver domain which shows this gene is structurally similar to hybrid type
histidine-kinase. Expression of OSHK3b ORF functionally complemented the temperature sensitive yeast mutant for SLN1. Site directed mutagenesis
of conserved Histidine and Aspartate residue of OSHK3b failed to complement the SLN1 mutant.This analysis revealed the catalytically conserved role
for OSHK3b and SLN1. gRT-PCR analysis of OSHK3b transcripts under multiple abiotic stress condition showed differential accumulation in rice cv
IR64, in response to different durations of stress. Western analysis also confirmed that OSHK3b protein shows differential accumulation under a
range of abiotic stress conditions. OSHK3b protein is localized in plasma membrane. Upstream DNA sequence of OSHK3b has been found to be
inducible by abiotic stresses as revealed by reporter gene expression. "

(a) Jawaharilal Nehru University, New Delhi, India (b) International Centre for Genetic Engineering and Biotechnology, New Delhi, India

P08022 Glycerophosphodiester phosphodiesterases play an important role in phosphate recycling and phosphate sensing in white
lupin

Cheng, Lingyun-presenter chengl11@umn.edu(a,b) Liu, Jungi (b) Miller, Susan S (c¢)  Bucciarelli, Bruna (c)  Zinn, Kelly E (d)  Zhang,
Fusuo (@) Allan,, Deborah A (¢)  Shen, Jianbo (a)  Vance, Carroll P (b,c)

"White lupin (Lupinus albus L.), a well adapted species to phosphate (Pi) impoverished soils, develops short, densely clustered lateral roots
(cluster/proteoid roots) to increase Pi uptake. Here, we report two white lupin glycerophosphodiester phosphodiesterase ( GPX-PDE) genes which
share strong homology with bacteria, mammalian and plant GPX-PDE. However, phylogenetic analysis showed that these two genes belonged to
different clades, suggesting functional diversity. RNA blot and qRT-PCR analysis showed that both LaGPX-PDE genes are highly upregulated in mature
Pi-deficient cluster roots. A LaGPX-PDE1 promoter::GUS reporter construct showed a greatest activity in root hair, phloem and epidermal cells of the
P-deficient cluster roots. Mutation of PHR1 binding site in the promoter of LaGPX-PDE1 abolished the response to P stress. Resupply of 1 mM Pi or
phosphonate (Phi) directly to P-starvation roots resulted in a rapid decrease in both LaGPX-PDE transcripts. Although LaGPX-PDE transcripts were
highly abundant in Pi-stressed cluster roots, protein was low to non-detectable. One of the LaGPX-PDE genes annotates as both a GPX-PDE and a
PHOSS like kinase, and may be bifunctional. Taken together our results indicate that Pi signaling can be localized as well as systemic in white lupin."
(a) Department of Plant Nutrition, Laboratory of Plant-Soil Interaction, China Agricultural University (b) Department of Agronomy and Plant Genetics,
University of Minnesota (c) USDA-ARS, Plant Science Research (d) Department of Biochemistry and Molecular Biology, University of Nevada (e)
Department of Soil, Water and Climate, University of Minnesota

P08023 Ectopic expression of coffee HD-ZIP CAHB12 confers drought tolerance to Arabidopsis thaliana

Alves-Ferreira, Marcio-presenter alvesfer@biologia.ufrj.br(a)  Cruz, Fernanda (a) Romano, Eduardo (b)  Chan, Raquel (d) Bartels, Dorothea
(©

http://www.biologia.ufrj.br/~lgmv/MAF/
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"Homeobox genes present a conserved 61-amino acid motif (homeodomain/HD) and are found in all eukaryotic organisms, generally regulating
cellular development and differentiation. Recent studies have shown that homeobox genes of the HD-Zip family are also involved in transcriptional
regulation of stress responses in plants. HD-Zip proteins have the HD associated to a leucine zipper and are exclusively found in plants. In our
previous work, we identified two contigs named CAHB12 and CAHB1 (Coffee Arabica Homeobox12 and 1) in Genoma Cafe Sequencing Project
Consortium database combining phylogenetic methods and /in silico analysis of gene expression. To gain futher information in the CAHB12 and
CAHBI gene function, a comprehensive expression analysis were carried on in coffe plants. gPCR experiments showed that CAHB1 and CAHBI12 are
induced in leaves and roots of C. arabica submitted to drought. In addition CAHB1 shows a conspicuous expression along this organ, while CAHB12is
preferentially expressed in lateral roots, and in upper part of the main root. Spatial analysis of gene expression by /n sitv hybridization experiments
revealed that CAHBI and CAHBI2 are expressed in root phloem. cDNAs of both genes were cloned in binary vectors, and those vectors were used for
transformation of Arabidopis plants. Transgenic Arabidopis ectopically expressing CAHB12 presented a higher tolerance level to drought stress during
the transition from the reproductive to frutification phases. 355:CAHB12 seedlings are also more tolerant to salt stress. Our data strongly suggest
that at least one homeobox gene of HD zip I family in Coffee has a crucial role in the tolerance to drought stress. These results indicate that CAHB12
can be a key gene in coffee response to drought stress."

(a) Federal University of Rio de Janeiro (b) Embrapa Recursos Geneticos e Biotecnologia (c) Institute of Molecular Physiology and Biotechnology of
Plants, University of Bonn (d) Facultad de Bioguimica y Ciencias Biologicas, Universidad Nacional del Litoral

P08024 "Overexpression of AtABCG36 improves drought, osmotic, and salt stress resistance in Arabidopsis"

Jun-Young, Jin-presenter jjan@postech.ac.kr(@a) Do-Young, Kim (a,c)  Enrico, Martinoia (a,b)  Youngsook, Lee (a)

"Drought and salt are major abiotic stresses that adversely affect crop productivity. Thus identification of factors that confer resistance to these
stresses would pave a way to increasing agricultural productivity. When grown on soil in greenhouse longer than 5 weeks, transgenic Arabidopsis
plants that over-express AtABCG36/AtPDR8 produced higher shoot biomass and less chlorotic leaves than the wild type. We investigated whether the
improved growth of AtABCG36-overexpressing plants was due to their improved resistance to abiotic stresses, and found that AtABCG36-over-
expressing plants were more resistant to drought, salt and osmotic stress and grew to higher shoot fresh weight than the wild type. In contrast, T-
DNA insertional knockout lines were more sensitive to drought stress than the wild type and were reduced in shoot fresh weight. To understand the
mechanism of enhanced salt and drought resistance of the AtABCG36-over-expressing plants, we measured sodium contents, and found that
AtABCG36-over-expressing plants were lower in sodium content than the wild type. Our data suggest that AtABCG36 contributes to drought and salt
resistance in Arabidopsis by a mechanism that includes reduction of sodium content in plant."

(a) Global Research Laboratory, Division of Molecular Life Sciences, POSTECH (b) Institute of Plant Biology, University of Zurich (c) Department of
Plant Biology, Carnegie Institution of Washington

P08025 Application of infra-red thermal imaging for the screening of osmotic stress tolerance in cereals

Sirault, Xavier R,R-presenter xavier.sirault@csiro.au(a,b)  James, Richard A (a)  Furbank, Robert T (a,b)

http://www.plantphenomics.org.au

"Excessive salt concentration in soils (>10 dS.m&-1) is a limiting factor to cereal production in Australia. Munns et al. (2006) suggested that
improvement of crop performance in saline soils could be achieved by improving tolerance to osmotic stress. Genotypic variation in tolerance to
osmotic stress has been previously assessed by measuring stomatal conductance of plants grown in salt, relative to non-salt controls (James et al.
2008). As leaf temperature differences due to variation in transpiration rates can be visualised by infra-red thermal imaging, it is likely that this
technology could be used to assess osmotic stress tolerance in cereal crops. The aims of this study were two-fold: 1) to develop an accurate, high
through-put screening protocol for osmotic stress tolerance using IR thermography, and 2) to validate the new screening protocol on a collection of
durum wheats previously characterised for osmotic stress tolerance (James et al. 2008). An IR camera (SC660, FLIR) detecting long wavelength
infra-red radiation was used to capture leaf temperature images. The temperature difference between treated and non-treated plant was in the range
of 2degK. Simultaneous measurements of leaf conductance were recorded using an AP4 steady-state porometer (Delta-T Devices). A high through-
put, automated image analysis protocol for the capture, identification and analysis of thermal images of wheat and barley was developed in Matlab to
compute average whole-plant temperature, which was used as a surrogate for stomatal conductance. A complementary, non-destructive growth
analysis was undertaken using a Scanalyser (Lemnatec). Relationship between stomatal conductance and change in leaf temperature for seedlings
grown in a range of salt treatments is reported."

(a) CSIRO Plant Industry, Black Mountain, Cnr Clunies Ross St and Barry Drive, Canberra, ACT 2601, Australia (b) Australian Plant Phenomics Facility,
the High Resolution Plant Phenomics Centre, Cnr Clunies Ross St and Barry drive, Canberra, ACT 2601

P08026 "Varietal differences in rates of root growth and leaf photosynthesis, hydraulic conductivity and expression of aquaporins
in barley seedlings under salt stress conditions "

Watanabe, Tamaki (a) Katsuhara, Maki (b)  Yamaguchi, Makoto (a) Ookawa, Taiichiro (a) Takeda, Kazuyoshi (b)  Hirasawa, Tadashi-
presenter hirasawa@cc.tuat.ac.jp(a)

"We observed significant varietal differences in dry matter production under short and long term salt stress conditions among barley varieties. To
investigate their mechanisms of salt tolerance, we selected OUE 812* as a variety that shows a small reduction in dry matter production and OUC
613* as a variety that shows a large reduction in dry matter production. We then compared the rates of root growth and leaf photosynthesis, water
transport properties and gene expression of barley plasma-membrane type (HvPIP) aquaporins of roots in the seedlings under salt stress conditions.
Plants were grown with one-half strength Hoagland's solution in an environment-controlled chamber. When the first leaves were expanding, plants
were transferred to a solution with 100 mM NaCl and were grown for 24 and 48 hours, referred to here as the 24 h NaCl treatment and 48 h NaCl
treatment, respectively. The rates of root growth and photosynthesis decreased in both types of plants with NaCl treatment but the decreases were
smaller for OUE 812 than OUC 613. The difference in the reduction in the rates was remarkable for the plants in the 48 h NaCl treatment. The
hydraulic conductivity remained high in OUE 812 compared to OUC 613 for plants in the 24 h NaCl treatment. Changes in the accumulation of
aquaporin mRNA were not evident in either type of plant for the 24 h NaCl treatment. However, the accumulation tended to decrease in OUC 613
and, in contrast, to increase in OUE 812 in the 48 h NaCl treatment. Root growth and the function and expression of aquaporin genes in response to
the salt stress might be responsible for the varietal difference in the reduction in leaf photosynthetic rate in the NaCl treatment. *Accession number
at the Barley Germplasm Center of Okayama University. "

(a) Graduate School of Agriculture, Tokyo University of Agriculture and Technology (b) Research Institute for Bioresources, Okayama University

P08027 Cytokinin-mediated mechanisms involved in the enhanced drought tolerance of transgenic plants expressing
isopentenyltransferase.

Rivero, Rosa M (a) Walia, Harkamal * (b)  Blumwald, Eduardo-presenter eblumwald@ucdavis.edu(a)

"Water scarcity makes drought the single biggest challenge for present and future agricultural production. To begin to address this critical issue we



recently proposed an experimental approach involving delayed senescence in plants under water-limiting conditions. Using tobacco as a model crop,
we introduced cytokinin biosynthesis isopentenyltransferase transgene driven by stress- and maturation inducible promoter (PSARK::IPT) and tested
for drought tolerance. The transgenic plants displayed remarkable ability to delay senescence and ameliorate drought caused yield losses. We have
combined transcriptomic, physiological, and biochemical approaches for mechanistic elucidation of the PSARK::IPT action in the drought-tolerant
plants. Array-based analysis indicated major expression level difference between the tolerant and wildtype plants for genes involved in several
photosynthesis processes localized to the chloroplasts. Some of the key genes of PSII, PSI and, ATPase complexes were strongly repressed in the
wild-type stressed plants but were unaffected or marginally repressed in stressed PSARK::IPT plants. Transcript abundance of genes associated with
oxidative stress tolerance and photo-protection were significantly higher in PSARK::IPT compared to wild-type plants. At protein level, photosynthesis
genes such as D1, Cyt b6, and, C1$B&ALI(B-ATPase were strongly repressed in stressed wildtype plants only. In vivo comparisons using chlorophyll
fluorescence were also consistent and indicated that during stress PSARK::IPT plants maintained PSII and NPQ efficiencies comparable to unstressed
plants. By integrating several data we will propose hormone-mediated mechanism(s) which enable the PSARK::IPT plants to delay senescence and
display striking drought tolerance."

(a) Dept of Plant Sciences, University of California, Davis CA 95616 (b) Dept of Plant Pathology, University of California, Davis CA 95616

P08028 Cytokinin-dependent photorespiration and the protection of photosynthesis during water deficit

Rivero, Rosa M (a)  Shulaev, Vladimir (b)  Blumwald, Eduardo-presenter eblumwald@ucdavis.edu(a)

"We investigated the effects of the expression of IPT (isopentenyltransferase) and cytokinin production on several aspects of photosynthesis in
transgenic tobacco plants grown under optimal or restricted (30% of the optimal) watering regimes. There were no significant differences in stomatal
conductance between leaves from wild-type and transgenic plants expressing the IPT gene under the control of the SARK promoter grown under
optimal or restricted watering. On the other hand, there was a significant reduction in the maximum rate of electron transport as well as the use of
triose phosphates only in the wild-type plants during growth under restricted watering, indicating a biochemical control of photosynthesis during the
growth under water deficit. The transgenic plants displayed an increase in catalase inside peroxisomes, a physical association between chloroplasts,
peroxisomes and mitochondria and an increase in the CO2-compensation point, indicating the cytokinin-mediated occurrence of photorespiration in
the transgenic plants. The contribution of photorespiration to the tolerance of the transgenic plants to water deficit was also supported by the
increase in transcripts coding for enzymes involved in the conversion of glycolate to RuBP. Moreover, the increase in transcripts was further enhanced
in the transgenic plants grown under restricted watering conditions, indicating a cytokinin-induced increase in photorespiration and the contribution
of photorespiration to protecting photosynthetic processes and playing a beneficial role during water stress. Our results indicate the possibility of
generating transgenic plants with increased water use efficiency and increased tolerance to water deficit."

(a) Dept of Plant Sciences, University of California, Davis CA 95616 (b) Virginia Polytech Inst & State Univ., Virginia Bioinformatics Institute,
Blacksburg, VA 24061

P08029 The DDB1a interacting proteins CSA and DDB2 are critical factors for UV-B tolerance in Arabidopsis thaliana

Biedermann, Sascha-presenter sbiedermann@wsu.edu(a,b)  Mooney, Sutton (b)  Hellmann, Hanjo (b)

"Genotoxic stress imposed by UV-irradiation or chemical treatment is a permanent threat potentially affecting the genomic integrity of all live forms,
but especially that of sessile organisms like plants. Consequently, several DNA repair mechanisms have evolved, one of which is the nucleotide
excision repair (NER). NER comprises two separate pathways, the global genomic repair (GGR) and the pathway of transcription-coupled repair
(TCR). Critical for recognition of UV-induced DNA damages to initiate GGR and TCR dependent repair processes are the proteins DDB2 (Damaged
DNA Binding 2), and Cockayne Syndrome A (CSA), respectively. Both DDB2 and CSA assemble with an ubiquitin E3 ligase that contains the cullin
CUL4 and the substrate adaptor DDB1. This assembly leads to the ubiquitination and subsequent degradation of DDB2, CSA and additional proteins
via the 26S proteasome. Although GGR and TCR have been intensively described in mammalian cells, only poor knowledge is present for plants.
Here, we report that loss of the CSA and DDB2 orthologs from Arabidopsis thaliana leads to an increased sensitivity of affected plants to UV stress.
We provide evidence that these plants exhibit an impaired NER-dependent repair of UV induced thymidine dimers. Additionally we demonstrate that
CSA assembles into a CUL4-DDB1a complex and that it is degraded by the 26S proteasome in a CUL4 and UV-B dependent manner. Furthermore we
describe tissue specific expression patterns of Arabidopsis CSA and DDB2 using promoter:GUS constructs and RT-PCR analysis, and investigate
subcellular localization of the two proteins. In summary, this work describes for the first time functions of Arabidopsis CSA and underscores the
significance of CUL4-based E3 ligases, DDB2, and CSA for DNA repair in higher plants. "

(a) Angewandte Genetik, Freie Universitaet Berlin (b) School of Biological Sciences, Washington State University

P08030 A calcium sensor calcineurin B-like gene is involved in the regulation of cold tolerance via calcium signalling in Arabidopsis
thaliana

Song, Chun-Peng-presenter songcp@henu.edu.cn(a) Guozeng, Zhang (a) Xiaohua, Hao (a)  Ling, Bai (a)

"Low temperature is a common abiotic stress that leads to economic losses in agriculture. The earliest reported events in plant responses to low
temperature are a transient increase in the concentration of cytosolic free calcium. Here, we report the function of a calcium sensor, enhanced-cold
tolerance 1 (ehtl) in response to low temperature in plants. We measured cold-induced elevation of cytosolic free calcium concentration ([Ca2+]cyt)
by using aequorin-expressed Arabidopsis plants. The eAtl mutant plants have shown more tolerance to freezing than wild-type plants under both
cold-acclimating and non-acclimating conditions. Cold-triggered cytosolic free calcium responses in eht! mutant plants were higher than those in
control, but the calcium signature adjacent to the vacuolar membrane rose to similar levels. Pharmacological research indicated the main involvement
of extracellular calcium in this response. In the cbl9 mutants, transcript levels of RD294, KIN1 and COR15A were higher than that in the wild-type. As
a Ca2+ sensor in the membrane EHT1 participates in the cold signal transduction and acts to negatively control the expression of the COR genes
through calcium signaling.”

(a) Henan University

P08031 Role of GIGANTEA gene in the regulation of salt stress signaling in Arabidopsis

Takahiro, Kubo-presenter a3108011@iwate-u.ac.jp(a)  Yoshihito, Takahata (a)  Shuji, Yokoi (a)

"Plants depend on environmental cue to control the flowering. Many physiological studies of the floral transition led to the identification of the several
environmental signals such as day length, temperature, water supply, nutrient states and so on. Recent molecular genetic studies revealed
mechanisms of these inductions of flowering. In Arabidopsis, four pathways were identified: the vernalization, gibberellin (GAs), photoperiodic and
autonomous pathways. Besides these four genetic pathways, plants could flower under the intensive abiotic stress conditions, such as nutrient
starvation, disease, salinity and so on. The molecular mechanisms of stress flowering pathway have not been studied. To understand whether the
stress signaling could regulate flowering, Arabidopsis wild type plants had been treated salt stress (0 — 250 mM NaCl) and were examined flowering
phenotypes under long day conditions. Stress treated plants exhibited early flowering phenotype. This result suggested that stress signaling could
integrate the flowering pathways. We also treated salt stress to late flowering mutant, gigantea (gi-3), to detect whether the stress pathway interact
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with known photoperiodic pathway or novel flowering pathways. g/-3 plants showed hypersensitive phenotype to salt than wild type with 200mM and
250mM NaCl treatments. In g/-3 mutant, the mRNA expression levels of RD29A was higher than that of wild type and the mRNA expression levels of
CBF1, CBF2, and CBF3were lower than that of wild type. These results suggested that GIGANTEA could have dual functions for photoperiodic
flowering pathway and stress signaling pathway."

(a) Iwate University

P08032 Effect of high temperature on pollen tube growth and energetics in the cotton pistil

Snider, John-presenter jsnider@uark.edu(a)  Oosterhuis, Derrick (@)  Skulman, Briggs (a)  Kawakami, Eduardo (a)  Storch, Diana (a)
"Successful pollen tube growth and fertilization of the ovule is a prerequisite for the development of seeds and yield development in cotton. As pollen
tube growth has a high energy requirement relative to vegetative tissues, any abiotic stress negatively affecting the availability of energy reserves in
the pistil should negatively impact fertilization and yield. To test the effects of heat stress on source leaf activity, pistil energy reserves and in vivo
pollen tube growth, cotton plants were maintained at optimal day/night temperature regimes (30/20C) or exposed to heat stress (38/20C) conditions.
Pollen tubes were observed in ovules 24 h after anthesis via UV microscopy, and pollen performance was expressed as the ratio of fertilized ovules to
total ovules per ovary. At flowering, measurements included pistil soluble carbohydrates and ATP levels and subtending leaf photosynthesis, stomatal
conductance, photochemical efficiency, chlorophyll content, and ATP levels. Heat stressed pistils had significantly lower pollen tube to ovule ratios,
decreased soluble carbohydrate contents, and lower ATP levels relative to the control. Subtending leaf photosynthesis, photochemical efficiency, and
chlorophyll content decreased under heat stress, whereas stomatal conductance increased and ATP levels remained unchanged. We propose that the
major limitations to subtending leaf photosynthesis under heat stress are reduced quantum efficiency and enhanced cyclic electron flow, which
maintains ATP content but decreases CO2 fixation in source leaves. Because ATP and carbohydrate levels in heat stressed pistils declined
concomitantly with pollen performance, we also conclude that the energy requirements of growing pollen tubes can not be sufficiently met under
heat stress. "

(a) University of Arkansas

P08033 Changes in -omics profilles in Arabidopsis thaliana L. exposed to explosives: serching for genes involved in their
degradation

Ovesna, Jaroslava-presenter ovesna@vurv.cz(a) Vanek, Tomas (b)  Strymplova, Kamila (a)  Podlipna, Radka (b)  Marsik, Petr (b)  Honys,
David (b)

http://www.vurv.cz

"Plants are subjectedto many stresses. Some of them are caused by polluted environment. Some gebnotypes have better ability to withstand such
condition and they may be used for phytoremediation e.g. removal of polutants from the eco-systems. Up to now established phytoremediation-
based systems appear to adequately and efficiently remove them from various environment at a relatively low costs. However, such successes have
been achieved against a background of still limited knowledge of the mechanisms involved, so that a more systematic investigation concerning the
selection of plants and optimisation of remediation processes is required. To achieve better knowledge on the mechanism how the plants cope with
environmental pollution we Arabidopsis thaliana as a model plant and investigated changes in transcritome, proteome and metabolome after
exposition to an explosive (tri-nitro-toluen) that polutes some ecosystems. Using Affymterix chips we were able to identify clusters of up/down
regulated genes, with 2D electrophoresis we identified corresponding proteins and monitor changes in the metabolome. Together with investigation
of physiological parametr we accquired more complex picture how the plant may overcome such stress. Genes were identified that may be potentially
used for engineering of plants fitting for remediation of such xenobiotics. The research was supported by the Czech ministry of Education, Youth and
Sports 2B06187"

(a) Crop Research Institute (b) Institute of Experimental Botany, Czech Academy of Science

P08034 A Novel MYBS3-dependent Pathway Confers Cold Tolerance in Rice

Yu, Su-May-presenter sumay@imb.sinica.edu.tw(a)  Su, Chin-Fen (b)  Lee, Kuo-Wei (@)  Lu, Chung-An (c)

"Rice seedlings are particularly sensitive to chilling in early spring in temperate and subtropical zones and in high elevation areas. Improvement of
chilling tolerance in rice may significantly increase rice production. MYBS3 is a single DNA-binding repeat (1R) MYB transcription factor and previously
known to mediate sugar signaling in rice. In the present study, we showed that MYBS3 also plays a critical role in cold adaptation in rice. Gain- and
loss-of-function analyses indicate that MYBS3 is sufficient and necessary for conferring cold tolerance in rice. Transgenic rice constitutively
overexpressing MYBS3 tolerated chilling temperature for at least 1 week, and plants were only slightly shorter than the wild type and exhibited no
yield penalty in greenhouse and field growth conditions. Transcription profiling of transgenic rice overexpressing MYBS3 led to identification of two
sets of genes up- and down-regulated by MYBS3. Surprisingly, MYBS3 negatively regulated the well-known CBF/DREB1-dependent cold signaling
pathway in rice. DREB1 responded quickly and transiently while MYBS3 responded slowly to cold stress, which suggests distinct pathways may act
coordinately in the fine tuning of gene expression necessary for cold adaptation in rice. Promoter activities of both MYBS3 and DREB1 were up-
regulated and their mRNA half-lives were prolonged under cold stress, indicating a general regulatory mechanism might regulate the expression of
these genes under the cold stress condition. Our studies thus reveal a hitherto undiscovered novel pathway in which cold and sugar signalings
crosstalk and control cold adaptation in rice."

(a) Institute of Molecular Biology, Academia Sinica, Nankang, Taipei 115, Taiwan, ROC (b) Institute of Biotechnology, National Cheng Kung
University, No.1, University Road, Tainan 701, Taiwan, ROC (c) Department of Life Science, National Central University, Jhongli City, Taoyuan
Country 320, Taiwan, ROC

P08035 The role of AIR12 as a putative extracellular regulator of developmental and abiotic stress responses in Arabidopsis
thaliana

Gibson, Shawn W.-presenter shawn.gibson@usask.ca(a)  Taylor, Janet L. (b,a) Todd, Chris D. (a)

"The development of plants challenged by environmental stress alters plant architecture through several pathways including modified hormonal
responses and reactive oxygen species (ROS) production. Auxin, a phytohormone associated with every aspect of development, and abscisic acid
(ABA), a phytohormone involved in abiotic stress responses use ROS. These ROS are used as secondary messengers to activate transcription of
abiotic stress genes, and in developmental responses. To understand the mechanisms involved in the abiotic stress response, and how the response
intersects with auxin, ABA, and ROS, we focused on AUXIN INDUCED IN ROOTS 12 (AIR12) in Arabidopsis thaliana. BLAST queries indicated high
identity of AIR12 to the putative abiotic stress response gene COPPER INDUCED IN LEAVES 1 (CIL1)in Brassica carinata suggesting a link between
auxin and ROS production resulting from abiotic stress. air2 T-DNA knockout plants display decreased bud inhibition resulting in the over-production
of axillary leaves during vegetative growth and increased bolt production during reproductive growth. air12 plants also show a 50 % reduction in
lateral root length, and H202 concentration. Growth in the presence of H202 is able to restore lateral root length to wild type amounts. Preliminary
analysis of A. thaliana air12 promoter trap lines detected transcript in the apex of elongating lateral roots. Subcellular localization using 355.GFP-



AIR12translational fusions confirms that AIR12 localizes to the plasma membrane and is secreted into the apoplast. We demonstrate that air12
plants are susceptible to salt stress, but not osmostic stress and are ABA insensitive suggesting AIR12 is an extracellular protein acting downstream
of abiotic stress recognition."

(a) University of Saskatchewan (b) Plant Biotechnology Institute

P08036 Functional characterization of members of stress associated proteins family for their role in tolerance to multiple abiotic
stresses

Dhankher, Om Parkash-presenter parkash@psis.umass.edu(a)  Dixit, Anirudha (a,b) Vaine, Evan (a)  Debrito, Denise A (a)

"Exposure to heavy metals as well as abiotic stresses such as drought, salt, and nutrient deficiency adversely affect the growth and productivity of
crop plants and are serious threats to agriculture. Previously, plants have been engineered by overexpressing genes that provide tolerance to a single
abiotic stress. However, the knowledge about the genes/gene networks that provide tolerance to multiple stresses is lacking. Recently, members of
the Stress-Associated Proteins (SAP) gene family have been suggested to play significant roles in multiple abiotic stress responses in plants, however,
their exact functions are not known. These proteins have been shown to be induced in response to multiple environmental stresses. In the
Arabidopsis and rice genomes a total of 14 and 18 genes, respectively, coding for SAPs have been identified. These proteins contain either A20 or
AN1 or both A20/AN1 zinc finger domains and some contains extra Cys2-His2 motifs at the N- or C-terminus. We have isolated and cloned members
of the SAP gene family both from rice and Arabidopsis. We overexpressed two Arabidopsis AtSAP genes (AtSAP13 with two AN1 and one extra C2H2
domain; AtSAPIO with one A20 and AN1 domain each) and two rice OsSAP genes (OsSAP16 with two AN1 and one C2H2 domain and OsSAP18 with
only one A20 domain). Overexpression of AtSAP13 in Arabidopsis provided strong tolerance to multiple stresses such as zinc, cadmium, arsenic, salt,
and drought, whereas, AtSAP10 provided strong tolerance to zinc, nickel, manganese and heat. We hypothesize that these proteins may interact with
other proteins via protein-protein interactions. Further characterization of these proteins for their role in providing tolerance to multiple abiotic
stresses is in progress. "

(a) Department of Plant, Soil, and Insect Sciences, University of Massachusetts Amherst (b) Plant Biology Graduate Program, University of
Massachusetts Amherst

P08037 Relationship between expression patterns of protein phosphatase 2A genes and mutant phenotypes

Hrabak, Estelle M. (@) Thompson, Megan M.-presenter mmp32@unh.edu(a) Wang, Enhua (a)

"Protein Phosphatase 2A (PP2A) is important for regulating a variety of cellular processes such as auxin transport, microtubule organization, and
ethylene, jasmonate and abscisic responses. PP2A is composed of three subunits: A (scaffolding), B (regulatory), and C (catalytic). In Arabidopsis
thaliana, there are five isoforms of the C subunit. We have isolated mutants in the ¢4 gene (At3g58500) which have a NaCl-induced root skewing
phenotype. Based on this phenotype, we expected that the (4 gene is expressed in roots. To test this, a translational fusion construct was created
with the beta-glucuronidase (GUS) reporter gene. This construct contained a genomic fragment encompassing the promoter region and the entire
coding sequence. A minimum of 15 transgenic lines were generated for each construct. We analyzed: i) overall C4 gene expression patterns at major
developmental stages in the life cycle and ii) relative expression levels by incubating the transgenic plants with GUS substrate for different periods of
time. Results showed that C4 genes were expressed at about the same level throughout the plant at different developmental stages. The highest
levels of expression were in the root elongation zone and root vascular cylinder. No change in expression of the C4 gene in roots was observed in the
presence of NaCl. Expression if the PP2A (4 gene in roots is consistent with the observed phenotype of the ¢4 mutants. "

(a) University Of New Hampshire

P08038 Expression of a viral aquaglyceroporin gene (AQPV1) from chlorella virus MT325 in tobacco and its effect in mitigating
drought

Bihmidine, Saadia-presenter saadiabih@yahoo.com(a) Cao, Mingxia (d) Kang, Ming (c) Donald , Weeks (d,e) James, Van Etten L.

(c,e) David, Dunigan D. (c) Awada, Tala (a) Clemente, Thomas (b,e)

"Plant growth and development depend on water availability, uptake from the soil, and transport and delivery from the roots to aboveground plant
organs. Aquaporins (AQPs) are trans-membrane water channel proteins that are responsible for the majority of the plant symplastic water
movements. This study aimed at analyzing the expression of aquaglyceroporin gene (AQPV1) from Chlorella virus MT325 in tobacco plants and
investigating its role in plant response to drought. The AQPV1 gene was placed under control of the 35S CaMV promoter and introduced into tobacco
by Agrobacterium-mediated transformation. Drought tolerance was evaluated by measuring gas exchange parameters, PSII maximum photochemical
efficiency (Fv/Fm), plant water relations, and biomass related parameters in the control and transgenic tobacco plants. Under favorable growth
condition, there was no significant difference between the transgenic and the control plants. However, under drought condition, the transgenic
tobacco plants exhibited higher photosynthetic and stomatal conductance rates, less negative water potential, and lower osmotic potential than the
control plants. Total leaves dry weight, above ground dry weight, and specific leaf area was moderately improved in transgenic plants compared to
the controls. No significant difference was observed in Fv/Fm. Overall, transgenic plants performed better than the control plants under drought
condition suggesting that AQPV1 might improve plant drought tolerance through its involvement in plant water status regulation."

(a) School of Natural Resources, University of Nebraska-Lincoln (b) Department of Horticulture and Agronomy, University of Nebraska-Lincoln (c)
Department of Plant Pathology, University of Nebraska-Lincoln (d) Department of Biochemistry, University of Nebraska-Lincoln (e) Center for Plant
Science Innovation, University of Nebraska-Lincoln

P08039 Enhancement of salinity tolerance by engineering a chloride-volatilizing enzyme into plants

Saini, Hargurdeep S.-presenter hsaini@uwaterloo.ca(a)  Kaur, Simendeep (b)  Babayeva, Sima (b)  Koonjul, Priyum (c)

"Several organisms possess enzymes that can catalyze one-step methylation of Cl- ions to chloromethane gas using S-adenosyl-L-methionine as
methyl donor. Presence of this enzyme in organisms that live in saline habitats has been interpreted as a mechanism for Cl- detoxification via its
volatilization (Science 249: 160-162), but this possibility has never been experimentally tested. While searching for chloride-methylating enzymes in
plants, we identified a thiol methyltransferase (TMT) in cabbage that, aside from its natural role in the methylation of thiol compounds produced
upon glucosinolate hydrolysis, was also able to methylate CI- ions with greater efficiency than any other similar enzyme reported (J Biol Chem 270:
9250-9257; Plant Cell Environ. 23: 165-174). We cloned the gene encoding this TMT (Plant Mol. Biol. 50: 511-521), and engineered it under the
control of CaMV 35S promoter into tobacco, which otherwise lacks the ability to methylate Cl-. Transgenic tobacco plants acquired the ability to
efficiently transform CI- to chloromethane over extended periods, parallel with a dramatic enhancement in their salinity tolerance. Whereas both wild
type and transgenic plants grew normally in 50 NaCl, transgenic plants grew significantly better at higher concentrations of the salt. The latter were
able to complete their life cycle and produce viable seed at 200 mM NaCl, which was lethal to the wild-type plants. The results convincingly
demonstrate that volatilization of Cl- is a detoxification event, which can contribute to the plant's ability to withstand salinity stress. This ability can,
therefore, be used to engineer crop species with enhanced salt tolerance.”
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(a) Faculty of Environment, University of Waterloo, Waterloo, Canada (b) IRBV, Universite de Montreal, Montreal, Canada (c) Valeo Management L.P.,
Montreal, Canada

P08040 UV resistance with somatic hybrid plant regeneration of Bupleurum scorzonerifolium

Wang, Minqin (a,b) Chen, Shanna (c)  Xia, Guangmin-presenter xiagm@sdu.edu.cn(a,b)

"To investigate the UV resistance with somatic hybrid plant regeneration of Bupleurum scorzonerifolium, some physiological and biochemical
indicators were compared between the protoplasts of fusion parents. SCGE showed that more DNA fragments appeared in Arabidopsis thaliana than
in B. scorzonerifolium after different doses of UV treatment. The accumulation of ROS was enhanced with increase in the time of exposure of
samples to UV-radiation. Activities of POD increased after UV irradiation in B. scorzonerifolium,but did not in A. thaliana. UV result in GR activities
decreased obviously in protoplasts of A. thaliana, but only little decreased in that of B. scorzonerifolium. Flavonoid amount increased in an extent of
UV dose in the two plants, but B. scorzonerifolium really had a higher basal and increased content than A. thaliana. Protoplasts of B. scorzonerifolium
irradiated with UV (at an intensity of 380 p;W/cm2 for 5 min) were fused by using the PEG method with the protoplasts of A. thaliana. Hybrid leaves
and plants resembling B. scorzonerifolium were obtained with a high frequency. Analysis of chromosome size and number, RAPD and nuclear SSR of
A. thaliana respectively confirmed their hybrid nature. The UV-tolerance of B. scorzonerifolium with the exclusion of A. thaliana chromosomes and
hybrid plant regeneration was discussed. Key words: Bupleurum scorzonerifolium Willd; Arabidopsis thaliana (L.) Heynh; Physiological and
biochemical indicators; Asymmetric somatic hybridization"

(a) The Key Laboratory of Plant Cell Engineering and Germplasm Innovation, Ministry of Education (b) School of Life Science, Shandong University (c)
School of Life Science, Yunnan University

P08041 A proteomic study of the response to salinity and drought stress in an introgression strain of bread wheat

Wang, Mengcheng (a,b) Peng, Zhenying (a,b)  Xia, Guangmin-presenter xiagm@sdu.edu.cn(a,b)

"The effect of drought and salinity stress on the seedlings of the somatic hybrid wheat cv. Shanrong No. 3 (SR3) and its parent bread wheat cv. Jinan
177 (ON177) was investigated using two dimensional gel electrophoresis and mass spectrometry. Out of a set of 93 (root) and 65 (leaf) differentially
expressed proteins (DEPs), 34 (root) and six (leaf) DEPs were cultivar-specific. The remaining DEPs were salinity/drought stress responsive, but not
cultivar-specific. Many of the DEPs were expressed under both drought and salinity stress. The amounts of stress responsive DEPs between SR3 and
IN177 were almost equivalent, whereas only some of these DEPs were shared by two cultivars. Drought responsive DEPs were less common than
salinity responsive ones, and most of the drought responsive DEPs also responded to salinity. A parallel transcriptomic analysis showed that the
correlation between transcriptional and translational patterns of DEPs was poor. The enhanced drought/salinity tolerance of SR3 appears to be
governed by a superior capacity for osmotic and ionic homeostasis, a more efficient removal of toxic byproducts, and ultimately a better potential for
growth recovery. Key words: Bread wheat, Introgression strain SR3, Salinity and drought resistance, Proteome and transcriptome"

(a) The Key Laboratory of Plant Cell Engineering and Germplasm Innovation, Ministry of Education (b) School of Life science, Shandong University

P08042 Fluorescent parameters of wheat genotypes 7riticum aestivum L. under water deficit

Rustamova, Samira-presenter babaliyevasamira@mail.ru(@) Huseynova, Irada (a)  Suleymanov, Saftar (a)  Gasimova, Gullu (a)  Aliyev, Jalal
()

"Two wheat (Triticum aestivum L.) genotypes differing in drought-resistance Azamatli-95 (drought-tolerant) and Giymatli-2/17 (drought-sensitive)
were used. All genotypes were grown in field conditions and dehydration was imposed by withholding water supply. Potential quantum yield of
photochemical reactions of PSII (Fv/Fm ratio) in chloroplasts from control (non-drought stressed) plants was 0.74 for Azamatli-95 and 0.81 for
Giymatli-2/17, that is typical for normally grown plants. State of PSII in dehydration process was being significantly changed. Potential yield of
photochemical reactions of PSII undergoes appreciable changes in comparison with control plants; the highest value of Fv/Fm was in Azamatli-95
(Fv/Fm=0.71) and the lowest one in Giymatli-2/17 (Fv/Fm=0.69). It is interesting to note, that chloroplasts from non- drought-tolerant genotype
Giymatli-2/17 have higher value of photochemical efficiency of PSII under regular irrigation conditions of growing. However, low ratio of Fv/Fm again
confirms that strong effect of drought is appeared in genotype Giymatli-2/17 (genotype Giymatli-2/17 is strongly affected by drought). Decreasing of
a photochemical efficiency (Fv/Fm) under severe drought can be considered as a fact of damage of photosynthetic reaction centers. "

(a) Institute of Botany, Azerbaijjan

P08043 Light irradiation declines the chilling-induced glutathione accumulation in mung bean

Fang, Jhen-Cheng-presenter F9461047@mail.dyu.edu.tw(a)  Wu, Shan-Chun (a)  Hung, Shu-Hsien (b)  Lin, Chin-Ho (c)  Yu, Chih-Wen

(a)

"Application of a 80C, 36 h-chilling in dark resulted in a 2-fold increase in the glutathione (GSH) levels in 7-d-old mung bean seedlings, compared to
250C unchilled plants. However, this chilling-induced GSH accumulation was prohibited by white-light irradiation under the same chilling treatment.
The inhibitory effect of light on the GSH accumulation was enhanced with the increasing of light intensity and reached the maximal level at 100 p;mol
m-2 s-1. Whereas this light-dependent inhibitory effect promptly declined when the white-light intensity was more than 100 p;mol m-2 s-1.
Noteworthily, electrolyte leakage analysis showed that the light-reduced GSH accumulation had no negative impact on the cold tolerance of mung
bean seedlings. A combination of cold treatment (80C, 36 h) and 100 y;mol m-2 s-1 red (640-660 nm) or blue light irradiation (420-460 nm) further
indicated that red light was the main contributor for GSH inhibition in mung bean seedlings. Taken together, these results strongly suggest that in
addition to growth and development, red/far-red light receptor phytochrome is also involved in the development of cold tolerance in plants."

(a) Department of Molecular Biotechnology, Da Yeh University, Changhua, Taiwan (b) Department of Bioindustry Technology, Da Yeh University,
Changhua, Taiwan (c) Department of Life Sciences, National Chung Hsing University, Taichung, Taiwan

P08044 Effect of salicylic acid on physiology and biochemistry properties in turfgrass under salt-stress

Ding, Guohua-presenter guohuading@126.com(a)  Chi, Chunyu (a) Fu, Chang (a) Teng, Xiangjin (@)  Zhao, Lijie (@) Du, Hongdou

(@) Fu, Lijuan (a)

"The salt stress is one of the main environmental factors that inhibit plant growth and 20% global cultivated lands are imperiled. It was found that
salicylic acid (SA) could induce plants to produce salt resistance, but its mechanism is not yet clear. In this study, Red Fescue ( Festuca rubraL.) and
Ryegrass (Lolium perenne L.) were used to study the mechanism of SA increasing salt-resistance in turfgrasses, including the change of the cell
membrane permeability, the contents of proline, soluble sugar, malondialdehyde(MDA), and the activities of superoxide dismutase(SOD),
peroxidase(POD)and catalase(CAT) after the treatment of exogenous SA under the 1% salt stress. The results are that Spraying SA could increase
the contents of proline and soluble sugar of both turfgrass, which have positive role for increasing the capacity of osmotic stress-resistant in
turfgrasses, and is able to reduce the penetration rate of the electrolyte and improve the stability of the cell membrane of two kinds of lawn grasses,
and also could protect the cell membrane system from salt-stress injury, and can reduce the MDA content and increase the enzyme activity of the



SOD, POD, CAT and many other antioxidant enzymes, and improve the antioxidant ability of the cell. It was showed that the best effective
concentrations of salicylic acid is 200mg/L, spraying with different concentrations of salicylic acid on the grass lawn. Key words: salicylic acid; salt
stress; turfgrass; Ryegrass(Lolium perenne L.); Red Fescue(Festuca rubraL.). "

(a) Harbin Normal University, Life Science and Technology College

P08045 "A bZIP transcription factor, SIAREB1, confers tolerance to drought and salinity in tomato”
Casaretto, Jose A.-presenter jcasaretto@utalca.cl(a) Orellana, Sandra (a)  Yanez, Monica L. (a)  Espinoza, Analia (a)  Ruiz-Lara, Simon

a

"As part of their responses to environmental stresses, plants have developed mechanisms that involve expression of genes with roles in conferring
different degrees of tolerance. Among these genes, transcription factors are key regulatory end points of signal transduction cascades. Towards a
better understanding of how crops respond to abiotic stress such as drought and salinity, we have previously isolated two bZIP transcription factors
from tomato (Solanum lycopersicum), SIAREBI and SIAREBZ, that share high homology with the ABF/AREB group of plant transcription factors. Their
expression is induced by the phytohormone abscisic and in response to dehydration and salt treatment, however, transcript levels of SIAREBI showed
the most significant change in shoots and roots under both stress conditions. In order to evaluate its role in conferring stress tolerance, transgenic
tomato plants over-expressing and down-regulating S/AREBI were generated. Physiological parameters measured in transgenic sense and antisense
lines subjected to water withholding or treated with 300 mM NaCl, indicate that the degree of drought and salinity tolerance correlates with the level
of SIAREBI expression in transgenic and wild type plants. These results along with expression analyses of stress-related genes in transgenic plants,
suggest that this transcription factor is involved in mediating responses to abiotic stress in tomato"

(a) Universidad de Talca, Instituto de Biologia Vegetal y Biotecnologia

P08046 Functional analysis of AP2/ERF like-transcription factor in Physcomitrella patens

Espinoza, Catherine G.-presenter cgef34@mizzou.edu(a)  Sharp, Robert E. (a)  Koster, Karen L. (b)  Oliver, Melvin J. (c)

"Tolerance of dehydration, not avoidance of stress, may be especially advantageous for crop improvement but first it is necessary to gain an
understanding of the molecular, biochemical and physiological mechanisms that underlie this trait. We have chosen plants that are desiccation
tolerant, in this case Tortula ruralis, to address this problem. In an effort to identify genes that are essential for the expression of this important trait,
we undertook extensive EST sequence expression profiling of a cDNA library from rapidly dried and rehydrated 7. ruralis gametophytes. Using
polysomal RNA isolates from hydrated, dried and rehydrated gametophytes for probe construction we identified a large number of
desiccation/rehydration responsive transcripts. One of the genes that is up-regulated in response to desiccation and rehydration is an AP2/ERF like-
transcription factor. For functional assessment of this transcription factor we have constructed transgenic lines of Physcomitrella patens (a
desiccation-sensitive moss) that over-express the 7ortula AP2/ERF like-transcription factor under the control of both constitutive and inducible
promoters. We have also developed a dehydration assay using P. patens protonemal filaments and gametophores, to accurately assess any alteration
in the dehydration tolerance of the moss resulting from transgene expression. Our preliminary studies indicate that expression of the 7ortula AP2/ERF
factor does increase the dehydration tolerance of P. patens. The use of this strategy for functional analysis of desiccation responsive genes should
shed much light on the cellular level processes that underlie dehydration tolerance in plants. "

(a) Division of Plant Sciences, University of Missouri-Columbia (b) Department of Biology, University of South Dakota (c) USDA-ARS, University of
Missouri-Columbia

P08047 Root hairs: a causal mechanism for P-deficiency tolerance in rice?

Rose, Terry J-presenter roset@affrc.go.jp(a)  Pariasca-Tanaka, Juan (a)  Wissuwa, Matthias (a)

"Pup1 [Phosphorus (P) uptake 1] is a major quantitative trait locus (QTL) for P uptake capability in rice, with Pup1 near isogenic lines (NILs)
acquiring 3-4 times the amount of P from P-fixing soil than the recurrent parent (cv. Nipponbare). Genotypes containing Pup1 sustain root growth
under P deficiency; however, studies have shown that the increased P uptake (used to sustain root growth) was not due to excretion of acid
phosphatases and organic acids by roots or due to associations with mychorriza, nor linked to Pi transporter activity. However, among genes with the
highest fold change in roots of a Pup1l NIL (NIL6-4) in a recent microarray study were three xyloglucan endotransglycosylases/hydrolases (XHTs) and
a NAD(P)H-dependent oxidoreductase, all putatively associated with root hair extension. In the present study, a series of growth chamber
experiments (using agar) and a glasshouse experiment (using soil) were conducted to examine root hair growth and expression of the above
mentioned genes in several Pupl NILs. The results and their implications for P uptake and root growth in rice are discussed."

(a) Japan International Research Institute for Agricultural Science

P08048 Influences of High Temperature during Grain Filling Stage on Accumulation of Storage Proteins and Grain Quality in Rice
(Oryza sativaL.)

Lin, Shao-Kai (b)  Lur, Huu-Sheng-presenter lurhs@ntu.edu.tw(a)  Liu, Yun-Hua (a)  Lin, Chin-Ju (a)

"High temperature (HT) can reduce the grain yield and quality of rice. Storage proteins are important for both the development and quality of rice
grains, but effect of the HT on the accumulation of storage proteins is clear. Our study was to understand the effects of HT during filling stage on the
expression of storage proteins and the quality of rice grains. Storage proteins were analyzed by 1D SDS-PAGE, and differential expressed gel bands
were further identified by LC'MS'MS. Transcriptions of the genes for key proteins were also determined. Results showed that HT reduced the wight,
amylase content, flour gel consistency of grains. HT increased accumulation of storage proteins at early filling stage, but decreased the accumulation
of prolamines and globulins at maturation. Among storage proteins prolamine and globulin were most sensitive to HT. Proteins of cyclophilin 2,
peroxireducxin, glyoxalase I, RAB24 and HSP16.9 were differentially enhanced by HT. At transcription level, HT enhanced the expressions of genes
for glutelin, prolamine, globulin, and protein disulfide isomerase at early filling stage; but decreased that of these genes at later stage. HT also
decreased the expressions of starch biosynthesis related genes GBSS and SSIla, and HT increased the expression of stress responsive genes PRDX,
RAB24, HSP16.9c, and GloI. A schematic model is proposed to depict the influence of HT on grain quality formation in rice."

(a) Department of Agronomy, Natl. Taiwan Univ. Taipej, Taiwan (b) Sustainable Environment Research Center, Natl. Cheng-Kung Univ., Tainan,
Taiwan.

P08049 Role of temperature stress on chloroplast biogenesis and protein import in Pea (Pisum sativum L)

Dutta, Siddhartha-presenter sid.dutta@gmail.com(a)  Tripathy, Baishnab C (b)

"Temperature stress impairs transcription and translation of several enzymes involved Chl biosynthesis and chloroplast development resulting in
substantial loss of plant productivity. Modulation of photosynthesis and chloroplast protein import, by low and high temperatures, was studied in pea
plants grown at 250C and subsequently exposed to 70C or 400C up to 48h. The decline in Fv/Fm (variable /maximum fluorescence) in temperature-
stressed plants was substantially restored when they were transferred to room temperature. The ATP-driven import of precursor of small subunit of
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Rubisco (pRSS) into plastids was downregulated by 67% and 49% in heat-stressed and chill-stressed plants respectively. Reduction in binding of the
pRSS to the chloroplast envelope membranes in heat-stressed plants could be due to the down regulation of Toc159 gene/protein expression. In
addition, reduced protein import into chloroplast in heat-stressed plants was likely due to decreased gene/protein expression of certain components
of TOC complex (Toc75), TIC complex (Tic20, Tic32, Tic55, Tic62), stromal Hsp93 and stromal processing peptidase. In chill-stressed plants the
gene/protein expression of most of the components of protein import apparatus other than Tic110 and Tic40 were not affected suggesting the
central role of Tic110 and Tic40 in inhibition of protein import at low temperature. Heating of intact chloroplasts at 350C inhibited protein import
implying a low thermal stability of the protein import apparatus. Results demonstrate that in addition to decreased gene and protein expression,
downregulation of photosynthesis in temperature-stressed plants is caused by reduced post-translational import of plastidic proteins required for the
replacement of impaired proteins coded by nuclear genome."

(a) Department of Biology, Wilfrid Laurier University (b) School Of Life Sciences, Jawaharlal Nehru University

P08050 Functional analysis of the cold shock domain protein AtCSP4 in Arabidopsis thaliana

Sasaki, Kentaro-presenter skentaro@affrc.go.jp(a) Kim, Myung Hee (a)  Imai, Ryozo (a)

"In response to cold, £. coliaccumulates cold shock proteins (CSPs) that function as RNA chaperone to destabilize RNA secondary structure for the
regulation of translation under low temperature. Plant cold shock domain (CSD) proteins contain a CSD that is highly conserved with bacterial CSPs.
Wheat CSD protein (WCSP1) has been characterized and shown to have an RNA chaperone activity in our previous studies. CSD proteins or Y-box
proteins in animals are known to have broad function related to growth and development, however function of CSD proteins in plants is poorly
understood. Here, we performed functional characterization of one of the four Arabidopsis CSPs, AtCSP4. AtCSP4 mRNA was detectable at ambient
temperature but was up-regulated in response to cold. AtCSP4 complemented a low temperature sensitive phenotype of the £. coli csp mutant.
AtCSP4 showed melting activity against double-stranded DNA as a model of RNA secondary structure. These result indicated that AtCSP4 have an
RNA chaperone activity. AtCSP4-promoter::GUS transgenic plants revealed tissue specific expression of At{CSP4in shoot apex, vascular tissues,
pollens and developing seeds. Subcellular localization of an AtCSP4::GFP fusion protein was observed in the nucleus and nucleolus of Arabidopsis leaf
cells. 35S::AtCSP4 plant showed delayed seed germination on 150mM NaCl plates, whereas a knock-out mutant of AtCSP4 exhibited accelerated seed
germination under the same condition. These results demonstrated that AtCSP4 negatively regulates seed germination under salt stress condition."
(a) National Agriculture Research Center for Hokkaido Region

P08051 Response to Aluminum in ecotypes of Medicago truncatula

Srimake, Yawadee-presenter yawadee@hawaii.edu(a) Penmetsa, R Varma (b)  Cook, Douglas R (b)  Miyasaka, Susan C (a)

"Aluminum (Al) makes up approximately 7% of earth's crust. Most forms of Al are non-toxic; however, under acidic conditions, as often found in crop
production areas, Al is solubilized into the soil solution where it rapidly inhibits root growth. To study mechanisms of aluminum tolerance in legumes,
we assessed aluminum responses in eighty-two Medicago truncatula accessions collected from different geographic regions. Root growth
measurement and root staining assays were used to define the sensitivity of each accession. Seedlings were grown in an agar medium, containing
three levels of Al and root length was measured at 24, 48 and 72 h after exposure to Al. Relative root growth (RRG) differed among genotypes. Root
viability and Al sensitivity was also tested by fluoroscein diacetate and hematoxylin staining. Sensitivity/tolerance to Al, as measured by RRG was
correlated with results of the root staining assays. Based on these results, we selected 3 sensitive lines and 3 tolerant lines for further analyses.
Crosses were performed between tolerant and sensitive lines to develop segregating populations for genetic mapping. Results from these ongoing
studies will be presented. The identification of molecular mechanisms underlying Al responses could provide information to breed for improved Al
tolerance in crop legume species and other."

(a) Department of Tropical Plant and Soil Sciences, University of Hawaii at Manoa (b) Department of Plant Pathology, University of California Davis

P08052 "Serpins in Oryza, Arabidopsis and Chylamydomonas”

Ersoy, Renan A.-presenter renanaliersoy@yahoo.com(a)  Ahn, Joon W. (@)  Roberts, Thomas H. (a)  Atwell, Brian J. (a)

"Serpins are highly adaptable proteins, most of which irreversibly inhibit protein-degrading enzymes using a unique spring-loaded mechanism. Serpin
genes are ubiquitous in the Plant Kingdom, but the biological functions of plant serpins remain unknown. We aim to elucidate their roles in three
model organisms: Oryza, Arabidopsis and Chylamydomonas. We determined the basal expression levels of eight selected serpin genes in rice at
different developmental stages, and in various organs and tissues. We investigated the effects of several abiotic stresses (e.g. cold, DNA damage)
and other plant treatments on expression of the gene 0s03g41419, which encodes the LRS serpin. We found that LRS serpin expression at the mRNA
level was much higher than that of the other serpin genes in all tissues and was relatively unchanged by a range of plant stresses; i.e. it appears to
behave as a housekeeping gene. Thus the LRS protein may have an important central function required by all cell types. We are attempting to silence
the LRS gene using RNAi. We have amplified the full-length LRS serpin cDNA and are producing the recombinant protein and to study its properties.
We have recently shown that two Arabidopsis serpin genes (At1g64030 and At2g14540) are involved in growth responses to alkylating DNA damage
using a reverse genetics approach. We are conducting a microarray experiment using one of the knockout mutants from this study to identify other
genes associated with this plant response to MMS. The Chlamydomonas reinhardtii genome contains a single serpin gene. We are currently producing
RNAI transformants using fragments of the serpin cDNA corresponding to the N-terminal, C-terminal and 3UTR regions inserted into a Maa/X vector
to provide clues to function. "

(a) Macquarie University, Faculty of Science

P08053 "Arabidopsis thaliana calcium-dependent lipid-binding protein: involvement in plant stress responses, DNA- and lipid-
binding characteristics. "

Khodakovskaya, Mariya V-presenter mvkhodakovsk@ualr.edu(a) Laska, Bozena (a)  de Silva, Kanishka (@)  Brown, Christopher

(b,c)  Winter-Sederoff, Heike (b)

"Understanding the components that mediate environmental stress responses is essential to enhance future genetic engineering strategies for
developing stress tolerant crops. Ca2+ is one of the most important messengers of plant signaling and is an ideal target for manipulating signals from
variety of pathways. The study of functions of plant proteins containing Ca2+ binding component (C2-domain) and the mechanisms behind the role
of proteins in Ca2+ signaling pathways will open new perspectives for crop genetic improvement. By using a yeast one-hybrid screen assay we
identified an Arabidopsis thaliana calcium-dependent lipid-binding protein - a small protein with a C2-like domain. Here, we define the expression of
this protein as well as its DNA-binding and lipid-binding characteristics. Transcripts of this gene can be detected in all tissues examined including leaf,
stem, root and flower of Arabidopsis thaliana. By using a gel-shift mobility assay we found that this protein can bind the specific promoter region of
the pentacyclic triterpene synthase gene, ATPEN1. Immunological characterization of this calcium-dependent lipid-binding protein revealed that it is
present in the nucleus of Arabidopsis root tip cells. Lipid-binding characteristics were studied by using lipid strips (Echelon, Inc.). We found that
Arabidopsis calcium-dependent lipid-binding protein was able to interact with sulfatide (3-sulfogalactosyl ceramide). Additionally, we discovered that
a mutation in the gene of calcium-dependent lipid-binding protein apparently leads to increased tolerance to salt stress in Arabidopsis mutant



seedlings (knockout lines from Salk Institute Genomic Analysis Laboratory). Our hypothesis is that the protein of interest is involved in stress
signaling. "

(a) Department of Applied Science, University of Arkansas at Little Rock (b) Department of Plant Biology, North Carolina State University (c) Kenan
Institute, North Carolina State University

P08054 Functional characterization of A.thaliana Glyoxalase 2-1

Devanathan, Sriram-presenter sriramdevanathan@gmail.com(a)  Makaroff, Christopher A (a)

"The glyoxalase system has been studied in a number of organisms. It has been proposed that detoxification of 2-oxoaldehydes is its primary
function, although the exact role(s) of this system, which consists of two enzymes: glyoxalase I (lactoylglutathione lyase) and glyoxalase II
(hydroxyacylglutathione hydrolase) is unknown. While glyoxalase I, has been well characterized in several systems, much less is known about
glyoxalase II enzymes, which exist as multiple isozymes in plants. In Arabidopsis thaliana, four putative glyoxalase II isozymes have been identified.
One of these, GIx 2-1 is lacking conserved substrate binding ligands and cannot bind or hydrolyze their known substrate SLG. This indicates that
GLX2-1 is not a glyoxalase II enzyme and raises the question of the role of GLX2-1? Neither insertional deletion nor constitutive over expression of
GLX2-1 in A. thaliana has an effect on plant growth and development. Analysis of publicly available microarray data and several analysis tools did
provide some insight into the functional role of GLX2-1. In experiments designed to test predictions made using the bioinformatic approaches, we
have shown that in the absence of A.£GIx2-1, plants are more susceptible to anoxic stress, and high levels of L - threonine. Therefore we propose
that A.£GIx2-1 is involved in amino acid degradation (more specifically threonine degradation), which is a normal plant response under stress
conditions."

(a) Department of Chemistry and Biochemistry, Miami University, Oxford, OHIO

P08055 The WRKY30 transcription factor: a node of convergence for abiotic and biotic signals in plant defence

Scarpeci, Telma E-presenter tscarpeci@ibr.gov.ar(a,b)  Zanor, Maria Ines (a,b)  Valle, Estela M (a,b)

http://www.ibr.gov.ar/eng/index.html

"In plants, oxidative stress is one of the major causes of damage as a result of various environmental stresses. Oxidative stress arises from an
imbalance in the generation and removal of reactive oxygen species (ROS). Despite the deleterious effects of ROS, recent studies indicate that ROS
act as signalling molecules. We used the GeneChip technology in order to monitor gene expression of the entire genome of A. thaliana under
oxidative stress generated by MV. WRKY30 transcription factor was highly expressed under this MV treatment. Its expression profile was studied in
silico using Genevestigator database and /n vivo with the reporter gene GUS fused to the WRKY30 promoter. WRKY30 was clearly induced under
biotic or abiotic oxidative stress conditions. The convergence of these stresses was also analysed by cross tolerance experiments carried out with
Arabidopsis plants. Results showed that there are multiple stress perception and signalling pathways, some of which are specific, but others may
cross-talk at various steps. WRKY30 could be a node of convergence for integrating biotic and abiotic signalling events, regulating downstream genes
involved in the defence against ROS damage."

(a) Instituto de Biologia Molecular y Celular de Rosario (IBR-CONICET) (b) Facultad de Ciencias Bioquimicas y Farmaceuticas, Universidad Nacional
de Rosario

P08056 Characterization of physiological function of Plasma Membrane Protein 3 in salt tolerance of rice and Arabidopsis plants
Mitsuya, Shiro-presenter mitsuya@agr.nagoya-u.ac.jp(a)  Takabe, Tetsuko (a)

"The regulation of Na+ ion uptake and accumulation is critical for plant salt tolerance. Although the function of Plasma Membrane Protein 3 (PMP3) is
not fully understood in plants, it has been shown in yeast that it plays a role in salt tolerance via contributing to the restriction of Na+ uptake. To
determine its role in plants we have investigated the role of PMP3 homologues in rice and Arabidopsis. We have found that: 1. Disruption of RCIZA
(PMP3 homolog in Arabidopsis) leads to over-accumulation of Na+ and increased salt sensitivity in Arabidopsis plants. 2. Over expression of RCIZA
decreases Na+ uptake and mitigates salinity-induced damages in Arabidopsis plants. The increase of malondialdehyde and of H202 production
caused by high salinity was greater in the shoots of wild type than in those of transgenic plants. 3. Nine expressed OsPMP3 genes have been
identified (homologous to yeast PMP3 in rice plants) and the transcript of three OsPMP3 genes was induced by high salinity. The mRNA of salt-
inducible OsPMP3 genes was detected in mesophyll cells of leaf blades and lateral root cap cells of roots. The over expression of OsPMP3-3in rice
plants alleviated the suppression of shoot growth under NaCl treatment via reducing Na+ uptake into the shoots. Additionally PMP3-knockout yeast
showed hypersensitivity not only to Na+ but also to various chemicals and was complemented by six OsPMP3 genes. These results suggest that
PMP3 contributes to maintaining ion homeostasis under saline conditions and that the abundant expression of PMP3 homologues can improve salt
tolerance in plants."

(a) Graduate School of Agricultural Sciences, Nagoya University

P08057 Identification of candidate genes for enhancing multiple abiotic stress tolerances based on comparative analysis of cold
stress responses among several rapeseed varieties

Jeong, YuJeong (a) Choy, Yoon Hi (@) Joo, Hye Joon (a) Hwang, JiHye (@) Byun, Yoon Jeong (a) Lee, Dong Hee (a) Lee, June
Seung-presenter jslee@istep.re.kr(a,b)

"To develop the cold stress tolerant rapeseed not showing the cultivation limit in Korean, we studied the cold sensitivity of some of Korean rapeseeds
and analyzed their gene expression profile using Arabidopsis 1.6K cold specialized cDNA chip. According to the hierarchical clustering pattern among
the rapessed 5 varities, it was revealed that the survival results of previous freezing test was well consistent with the gene expression pattern during
cold stress. Gene sets were developed from cold network model for early cold stress response and a co-expression gene set groups including each
small square form gene set combinations. A few gene set were selected from cross-talk map using expression data of Arabidopsis under 9 different
environmental stresses. Among the selected gene sets, a few genes were identified. As a result, genes including GST and TRX showed the
enhancement of cold tolerance. These genes can be considered to be an engineering target gene to apply to enhance multiple abiotic stress
tolerances."

(a) ewha womans university (b) Korea Institute of S&T Evaluation and Planning (KISTEP)

P08058 "GLO1, a Genetic Locus Important for the Gene Regulation of AtERF3"

Shen, Yun-presenter yun.shen@ttu.edu(a)  Guerrero, Noemi (a)  Shi, Huazhong (a)

"Ethylene responsive element binding factors (ERFs) are part of a family of transcription factors that have only been found in higher plants. In
Arabidopsis, one of the ERF genes, AtERF3, is moderately induced by salinity and drought stress. To identify the signaling components controlling
AtERF3 gene expression, the promoter of AfERF3 was fused with a luciferase reporter gene (AtERF3P-LUC). Homologous lines of transgenic plants
harboring the chimeric gene construct were generated. Seeds of one homologous line were subjected to EMS-mutagenesis. A nhumber of mutants,
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designated as glowing (glo for short), showing high expression of luciferase were identified from M2 seeds by using a high sensitive, low light CCD
imaging system capable of monitoring the luciferase expression level. Here we present the characterization and positional cloning of glo1. glo1
mutants are more sensitive to ABA and sodium in root growth and display morphological and developmental growth phenotypes when compared with
wild type. Map-based cloning established that GLO! is located on the upper arm of the fifth chromosome of Arabidopsis. Genetic crosses indicated
that glo! is not allelic to several other g/o mutants being characterized and genetically mapped. Further study of the expression of the native AtERF3
gene, the luciferase transgene and other abiotic stress-responsive genes in g/oZ mutant and molecular identification of GLO1 is in progress."

(a) Department of Chemistry and Biochemistry, Texas Tech University, Lubbock, TX 79409

P08059 A Na+/Ca2+ exchanger AtNCL in Arabidopsis and its function in regulating Calcium ion homeostasis during salt stress

Cui, Sujuan-presenter cuisujuan@263.net(a,b)  Sun, Daye (a,b) Wang, Peng (a) Li, Zhaowei (a)

"Calcium ion (Ca2+) plays a crucial role in many important physiological processes. It is important to keep the Ca2+ homeostasis under stimulation.
The plasma sodium/calcium exchanger (NCX) plays a crucial role in animal excitable cell in keeping Ca2+ homeostasis. In Arabidopsis genome, there
was one putative NCX gene, named AtNCL (Arabidopsis Na+/Ca2+ exchanger Like gene), encoding protein with similar NCX structure by
bioinformatics prediction and different from previously known calcium/hydrion exchangers (CAX). AtNCL protein was identified to localize in the cell
plasma membrane and inner membrane, have Ca2+ binding property, and show Na+/Ca2+ exchange activity in cultured mammalia CHO-K1
heterologous expression cell. AINCL was expressed broadly in Arabidopsis, and up regulated by abiotic stresses, such as NaCl, abscisic acid, heat
shock and cold stress. atncl loss of function mutants were less sensitive to salt stress than wild type and AtNCL transgenic over-expression lines in
seedling growth. There was more total Ca2+ in the whole seedlings of atncl mutants than wild type by atomic absorption spectroscopy. And cytosolic
free Ca2+ and Ca2+ flux, detected by transgenic Aequorin and scanning ion-selective electrode, needed longer time to recover after NaCl stress in
the atncl mutants root tip than that in wild type. All these data indicated that AtNCL may be a Na+/Ca2+ exchanger in Arabidopsis and participate in
maintaining Ca2+ homeostasis. And AtNCL may represent a new type of Ca2+ transporter in higher plant."

(a) Institute Of Molecular Cell Biology in Hebei Normal University (b) Hebei Key Laboratory of Molecular and Cellular Biology

P08060 Overexpression of DnaK from a holotolerant cyanobacterium Aphanothece halophytica enhances growth rate as well as
abiotic stress tolerance of poplar plants
Takabe, Tetsuko-presenter tptakabe@agr.nagoya-u.ac.jp(a)  Kajita, Hiroshi (b)  Takabe, Teruhiro (c)  Hayashi, Takahisa (d)  Mitsuya, Shiro

a
"The DnaK/HSP70 family is a molecular chaperon that binds non-native status of other proteins, and concerns to various physiological processes in
the bacterial, plant and animal cells. Previously, we showed that overexpression of DnaK from a halotolerant cyanobacterium Aphanothece
halophytica (ApDnaK) enhances tolerance to abiotic stresses such as high temperature in tobacco and rice plants. Here we tested the transformation
of poplar (Populus alba) with ApDnaK for enhancing the growth rate of transformed poplar plants. Under control growth conditions, transgenic poplar
plants exhibited similar growth rates with the wild-type plants during young seedlings under low light intensity, whereas they showed faster growth,
larger plant size, and higher cellulose contents when poplar plants were grown under high light intensity. Transgenic young poplar plants exhibited
more rapid recovery from the stresses of high salinity, drought, low temperature, and high temperature compared with those of the wild type plants
when poplar plants were grown under low light intensity. These results suggest that ApDnaK could be useful to enhance the growth rate as well as to
increase the stress tolerance.”

(a) Graduate School of Bioagricultural Sciences, Nagoya University (b) SCIVAX Co. (c) Reserach Institute, Mejjo University (d) Wood Research
Institute, Kyoto University

P08061 Functional characterization of peroxisomal and cytosolic betaine aldehyde dehydrogenases in barley

Fujiwara, Takashi-presenter madridista_taka@hotmail.com(a)  Mitsuya, Shiro (a)  Hattori, Tasuku (a) Takabe, Tetsuko (a)

" Betaine aldehyde dehydrogenase (BADH, EC 1.2.1.8) is an important enzyme that catalyzes the last step in the synthesis of glycine betaine, a
compatible solute accumulated by many plants under various abiotic stresses. In barley (Hordeum vulgare L.), we reported previously the existence
of two BADH genes (BBD1 and BBD2) and their corresponding proteins, peroxisomal BADH (BBD1) and cytosolic BADH (BBD2). However, little
information exists on the enzymatic properties of BBD1 and BBD2. In this report, we have investigated the enzymatic properties of BBD1 and BBD2.
Enzymatic analyses indicated that the affinity of BBD2 for betaine aldehyde, a precursor of glycine betaine, was 1,000-fold higher than that of BBD1
with apparent Am of 18.9 y;M and 19.9 mM, respectively. inax/Akm with betaine aldehyde of BBD2 was about 2,000-fold higher than that of BBD1.
In addition, both BBD1 and BBD2 prefer NAD+ to NADP+ as an electron acceptor, which is agreement with those reported for other plant BADHs,
and the difference in the affinity for NAD+ was not observed. These findings strongly suggest that BBD2, cytosolic BADH, plays a main role in glycine
betaine synthesis in barley plants. However, BBD1 catalyzed the oxidation of o-aminoaldehydes such as 4-aminobutyraldehyde (AB-ald) and 3-
aminopropionaldehyde (AP-ald) as efficiently as BBD2 did. We have also found that both BBDs oxidized 4-N-trimethylaminobutyraldehyde (TMAB-ald)
and 3-N-trimethylaminopropionaldehyde (TMAP-ald). "

(a) Graduate School of Bioagricultural Sciences, Nagoya University

P08062 Improved tolerance to drought and salt in transgenic poplar producing glycinebetaine

Han, Mu Seok-presenter mshan99@forest.go.kr(a)  Noh, Eun Woon (a)  Choi, Young Im (a)  Nam, Jae Ik (a)

"Genes involved in biosynthetic pathway of glycinebetaine from Escherichia coli were modified to be expressed in plants. Transgenic poplars
containing both chimeric genes (p355-betA and p355-betB) were developed via two rounds of transformation using nos-nptiI and nos-hpt gene as
selectable markers. Seven double-transgenic lines were tested for their drought tolerance using leaf disks on callus inducing medium containing
different levels of PEG. The transgenic plants grew significantly better than did nontransgenic plants. Stem segments with a shoot apex were also
cultured on root inducing medium containing different levels of NaCl to evaluate their tolerance against salt stress. At 125 mM NaCl, more transgenic
plants survived than did nontransgenic plants. Among them, one clone (betA2+ betB2) survived 100% at 125 mM NaCl. Compared to nontransgenic
controls, the transgenic plants exposed to 100mM NaCl for 16 days developed far less necrosis symptoms. The transgenic plants also had higher rate
of photosynthesis than did nontransgenic control under NaCl stress. Taken together, the transgenic plants attained enhanced salt and drought
tolerance by the expression of betd and betB genes."

(a) Biotechnology Division, Korea Forest Research Institute

P08063 Suppression of cell division and elongation in coleoptiles of rice reduced adh activity (rad) mutant.

Takahashi, Hirokazu-presenter aa087005@mail.ecc.u-tokyo.ac.jp(a)  Hiroaki, Saika (b)  Hideo, Matsumura (c)  Yoshiaki, Nagamura

(b)  Naoko, K. Nishizawa (a)  Nobuhiro, Tsutsumi (a)  Mikio, Nakazono (a)

"Under limited oxygen conditions, such as in submergence, plants synthesize ATP by glycolysis. Glycolysis requires NAD+, which is generated by



alcohol dehydrogenase (ADH). Rice can survive under submergence by elongation of the coleoptile. In the reduced adh activity (rad) mutant of rice,
which has a reduced amount of ADH1 protein as a result of point mutation in the Adh gene, coleoptile elongation is repressed. To understand what
other genes are affected by the loss of ADH1 in the metabolism of submerged coleoptiles, we isolated coleoptiles from rad and wild-type (WT)
embryos using laser microdissection (LM). RNA extracted from these cells was analyzed with a rice 22K oligo-DNA microarray. We identified 994
genes that were up-regulated or down-regulated in rad compared to the WT (p-value<0.01). The expressions of several cell elongation related genes
were decreased in rad. This was expected, because cell elongation has been thought to be the main cause of coleoptile elongation. However,
intriguingly, the expressions of cell division related genes were also repressed in rad, suggesting that cell division also has a role in coleoptile
elongation. Transcript abundance of some cell elongation- related genes and cell division-related genes as measured by RT-PCR confirmed that,
under submergence, these genes were up-regulated in the WT and down-regulated in rad. Furthermore, DNA synthesis, an indicator of cell division,
was assayed by BrdU incorporation. Using an anti-BrdU antibody, BrdU signals were detected in the WT but not in rad, confirming a lack of cell
division in rad. These results indicate that cell division was also activated in rice coleoptile elongation in the WT and was suppressed in rad. "

(a) University of Tokyo (b) National Institute of Agrobiological Sciences (c) Iwate Biotechnology Research Center

P08064 Calmodulin binding associated with cell death suppression activity of Arabidopsis Bax Inhibitor-1

Kawai-Yamada, Maki-presenter mkawai@mail.saitama-u.ac.jp(a,b)  Nagano, Minoru (b)  Hirofumi, Uchimiya (b,c)

"Bax inhibitor-1 (BI-1) is a highly conserved cell-death suppressor protein that resides in the endoplasmic reticulum (ER) membranes of a range of
organisms. BI-1 is important in the response of organisms to abiotic and biotic stresses. The atbiz-1 plant has T-DNA inserted into the Arabidopsis
BI-1 protein C-terminal region, which contains potential coiled-coil structures and is essential for inhibiting both Bax-induced lethality in yeast and
oxidative stress-induced cell death in plant cells. We found that C-terminal 14 amino acids of AtBI-1 were capable of binding to calmodulin molecule,
a mediator of calcium signaling. Furthermore, the mutant BI-1 protein (AtBI-CM) produced in £. coli could no longer bind to calmodulin. A promoter-
reporter assay demonstrated compartmented expression of BI-1 during HR, introduced by the inoculation of Pseudomonas syringae possessing the
avrRTP2 gene, Pst(awRPT2). In addition, both BI-1 knockdown plants and atbi1-1 showed increased sensitivity to Pst(avrRPT2)-induced cell death.
The results indicated that the loss of calmodulin binding reduces the cell-death suppressor activity of BI-1 in planta. "

(a) Saitama University (b) University of Tokyo (c) Iwate Biotechnology Research Center

P08065 Subtractive hybridation for water stress gene expression studies in chili pepper (Capsicum annuum L.)

Ochoa-Alejo, Neftali-presenter nochoa@ira.cinvestav.mx(a)  Herrera-Isidron, Lisset (a)  Nunez-Palenius, Hector Gordon (a)  Martinez-de-la-
Vega, Octavio (a)

"Chili pepper is one of the most important horticultural crops in Mexico and worldwide. This crop is usually cultivated under irrigation due to its
sensitivity to drought. In this work a subtractive cDNA library was established as an approach to study genes that are differentially expressed under
water deficit conditions. Seeds of chili pepper (C. annuum L.) cv. Tampiqueno 74 (Serrano type) were germinated at 27 oC and 16 h light/8 h dark.
Seedlings were individualized in pots and when they were 2 months old, five groups of ten plants were subjected to water deficit by water
withholding (0, 3, 6, 9, 12, 15 and 18 d). Control plants (4 out of each group) were watered every 3 days. Plants (one from each group) were
collected at the indicated times and divided into roots, stems and leaves. Plant tissues were frozen in liquid nitrogen and stored at -74 oC. Total RNA
was extracted from pooled root, stem and leaf tissues of treated or control plants and the mRNA was isolated. Subtractive library was generated with
the PCR-Select cDNA Subtraction Kit (Clontech) using the treated plants as tester and the control plants as driver. cDNA clones were sequenced at
the 5 prime end, processed (http://mazorka.ira.cinvestav.mx:8080/), and 2,147 filtered sequences with an average size of 515.6 bp and a 42.6
average quality value were obtained. cDNA expressed sequences were analyzed by Gene Ontology and the highest frequency was associated to
chloroplast (131) and nucleus (59), related to hydrolase (96) and transferase (80) activities, and more frequently associated to protein metabolism
(183), response to abiotic or biotic stimulus (136) and response to stress (114). Thionin, metallothionein, Pin II type proteinase inhibitor were among
the cDNAs with higher expected hit values."

(a) Cinvestav-Unidad Irapuato

P08066 Copper induces a calcium response involving calmodulin and protein kinases during gene expression for antioxidant
proteins in Ulva compressa (Chlorophyta)

Moenne, Alejandra-presenter alejandra.moenne@usach.cl(a)  Cabello, Susana (a)

"We studied the biochemical and molecular mechanisms involved in copper tolerance in the marine macroalga Ulva compressa (Chlorophyta) by
analyzing a copper-induced calcium-dependent calcium release response involving calmodulin and protein kinases during the activation of genes
coding for ascorbate peroxidase (AP) and metallothionein (MET). Intracellular calcium was detected by confocal microscopy and fluorophor Fluo3-AM
in tissue incubated without copper and with 10 y;M copper. Other treatments included the use of EDTA, the calcium channel inhibitors niphendipine
and verapamil, the calmodulin inhibitors W-7 and fluphenazine, the protein kinase inhibitors staurosporine and cheleritrine and the inhibitor of
intracellular calcium receptor ryanodine. All inhibitors decreased the release of intracellular calcium. In addition, the level of AP and MET transcripts
was analyzed by real-time PCR in the alga cultivated without copper, with 10 p;M copper for 3 days and preincubated with niphendipine, W-7,
staurosporine and ryanodine. The level of AP and MET transcripts decreased with niphendipine, W-7, staurosporine and ryanodine. MET with
ryanodine did not follow the same pattern and, in this case, a new PCR-amplified MET transcript was detected, probably corresponding to a novel
MET gene. These results indicate that copper triggers a calcium-dependent calcium release response involving calmodulin and protein kinases in the
activation of antioxidant protein gene expression. Fondecyt-Chile 1085041 to A.M."

(a) Departamento de Biologia, Facultad de Quimica y Biologia, Universidad de Santiago de Chile

P08067 Functional analysis of a novel heat shock protein isolated from soybean and Arabidopsis

Chung, Eunsook (a)  So, Hyun-A -presenter love2284@yahoo.co.kr(@a)  Cho, Chang-Woo (a)  Choi, Hong-Kyu (a)  Kim, Kyoung-Mee

(@) Kwack, Yeon-Joo (a) Kim, Kyoung-Sook (a) Lee, Jai-Heon (a)

"We have isolated wound-inducible genes from soybean using suppression subtractive hybridization (SSH) method and were able to obtain the full-
length clone of W23 gene encoding Dnal-like protein. The full-length cDNA of W23 is 689 bp with an open reading frame (ORF) consisting of 163
amino acid (aa). Genomic southern blot confirmed that soybean genome has two copies of W23 gene. Northern blot analysis showed that the RNA
expression of W23 gene is specifically induced by heat, NaCl, wounding and drought stresses. It was demonstrated that W23-GFP was targeted to
the nucleus in tobacco cell. Bacterial cells expressing W23, or DnaJ protein were shown to be more resistant to heat shock than the control cells with
LacZ. Arabidopsis AtDnal gene Dnal-like protein homologous to W23 was further characterized for the functional analysis of DnaJl-like protein. It was
shown that AtDnal RNA expression is induced by heat shock stress and AtDnal-GFP was targeted to the nucleus of protoplasts. The AtDnal promoter
(1 kb) was isolated and fused to the GUS reporter gene to investigate gene regulation of AtDnal specific to heat shock stress or to developmental
organ in the transgenic lines. RNAi construct was employed to generate AtDnal knock-out plants for the study of the function of AtDnal. Molecular
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function of AtDnaJ will be further identified in response to heat shock and also developmental stages in Arabidopsis. "
(a) Dong-A University

P08068 Improved Drought Tolerance and Increased Yield in Rice by Overexpressing AtHDG11

Xiang, Chengbin-presenter xiangcb@ustc.edu.cn(a) Chen, Xi (a) Wang, Yu-Ping (b) Wang, Shi-Mei (c) Wu, Yue-Jin (d)  Zhu, Qi-Sheng
(c) Li, Shi-Gui (b)

"The Arabidopsis #DG11, a homeodomain-START transcription factor, was previously demonstrated to confer improved drought tolerance and
increased biomass when overexpressed in the Arabidopsis mutant edt? and transgenic tobacco (Yu et al., 2008). Here we demonstrate that
overexpressing AtHDG11 in rice, one of the most important cereals in the world, also confers similar phenotypes to those observed in the edt! and
transgenic tobacco, which include improved drought tolerance and root system, reduced stomatal density, increased photosynthesis and water use
efficiency. Most importantly, through three consecutive year's field trials from 2006 to 2009 transgenic rice showed consistent and significant yield
increase under both normal and drought stressed conditions, demonstrating the capability of AtHDG11 simultaneously enhancing drought tolerance
and increasing yield. Results will be presented and discussed. [Yu et al. (2008). Activated Expression of an Arabidopsis HD-START Protein Confers
Drought Tolerance with Improved Root System and Reduced Stomatal Density. Plant Cell 20: 1134-1151]."

(a) School of Life Sciences, University of Science and Technology of China (b) Rice Research Institute, Sichuan Agricultural University, Chengdu
611130, China (c) Rice Research Institute, Academy of Agricultural Science of Anhui Province, Hefei 230031, China. (d) Key Laboratory of Ion Beam
Bioengineering, Institute of Plasma Physics, Chinese Academy of Sciences, Hefej, Anhui 230031, China.

P08069 Production of soybean transgenic lines with various functions using highly efficient soybean transformation system

Kim, Mi-Jin-presenter cutin-kmj@hanmail.net(a)  Kim, Hye-Jeong (a)  Jeon, Eun-Hee (@)  Pak, Jung-Hun (a) Lee, Dong-Hee (b)  Chung,
Young-Soo (a)

"Korean soybean variety Kwangan was transformed with several genes using highly efficient soybean transformation system. The genes are RNAi
construction of soybean mosaic virus coat protein gene (SMV-CN-2 RNAi), leaf senescence delaying gene (ORE7), salt stress resistance gene (AtSIZ).
Three genes were transformed into Kwangan and kept growing all the transgenic soybeans to harvest seeds. Most transgenic soybean lines produced
T1 seeds and their T1 plants are investigated for gene introduction and their expression. PCR, RT-PCR, southern blot were carried out using those
putative transgenic plants. Soybean mosaic virus test has been performed to select genuine transgenic soybeans among SMV-RNAi transformants
with viral resistance. For the two other genes, Ore7 and AtSIZ, we prepared a set of seeds to investigate target trait expression such as senescence
delay and salt stress resistance. "

(a) Dong-A University (b) Venture Bldg 306 Pohang Techno Park

P08070 "Overexpression of ubiquitin conjugating enzyme, OgUBC, derived from wild rice (Oryza grandigl/umis) gave resistance
against UV-B radiation"

Kim, Mi-Jin (a)  Jeon, Eun-Hee-presenter ccomadakgy@hanmail.net(a)  Pak, Jung-Hun (a)  Kim, Hye-Jeong (a) Lee, Hye-Young

(@) Jeung, JiUng (b) Chung, Young-Soo (a)

"One of the wild rice species Oryza grandiglumis is tetraploid (2n=48, CCDD). It has been known to own resistance against sheath blight, rice blast
and bacterial leaf blight. OgUBC contains 447 nucleotides and 148 amino acids. The protein has 95.4% sequence homology to Oryza sativa ubiquitin
conjugating enzyme (UBC). The OgUBC gene induced by wounding, fungal elicitor, jasmonic acid (JA) and salicylic acid (SA), protein phosphatase
inhibitors cantharidin (CN) and endotall (EN) as well as UV-B. To identify /n vivo function of OgUBC gene, the gene was transformed into Arabidopsis
thaliana. After the OgUBC transgenic plants were exposed to UV-B for 4 hours and for further observation exposed to UV-B for 2 hours, the degree of
damage was divided into 3 levels. The survival rate of OgUBCtransgenic plants under UV exposure greatly increased and damage level of OgUBC
transgenic plants was lower compared to the wild type. After initial tolerance screening on whole plants, root-bending assay carried out. The root
growth was less inhibited by UV-B exposure in OgUBC transgenic plants compared to the wild type. To investigate the effect of OgUBC on cell
damage by UV-B radiation, ion leakage was measured after exposed to UV-B for 30, 60, 90 min. UV-B damaged more on wild type plants than
OgUBC transgenic plants and led to more severe breakage in cell membrane. Our results suggest that OgUBC gene may involve in tolerant response
of plant against UV irradiation. "

(a) Dong-A University (b) National Institute of Crop Science

P08071 Novel wild rice class IV chitinase (OgChitIVand OgChitIVa) mRNA expression is modulated by signaling components and
enhanced fungal resistance in Arabidopsis

Kim, Mi-Jin (@)  Pak, Jung-Hun -presenter 19970820@hanmail.net(a)  Jeon, Eun-Hee (a) Kim, Hye-Jeong (@) Lee, Hye-Young (a) Chung,
Young-Soo (a)

"Oryza grandiglumis Chitinase IV (OgChitIV) and Chitinase IVa (OgChitIVa) cDNA encoding a class IV chitinase were cloned from wild rice. The
deduced amino acid sequence shows 55 to 95% identity to chitinases from other plants. OgChitIVV cDNA contains an open reading frame of 690
nucleotides encoding 229 amino acid residues with a predicted isoelectric point (pI) and molecular weight (Mw) of pI/Mw: 8.79/25278.49. OgChitlVa
cDNA contains an open reading frame of 867 nucleotides encoding 288 amino acid residues with a predicted of pI/Mw: 8.48/30423.85. Deduced
amino acid sequences of OgChitlVa include the signal peptide and chitin-binding domain in the N-terminal domain and conserved catalytic domain.
OgChitlV and OgChitIVa showed significant similarity at the amino acid level with related monocotyledonous rice and maize chitinase, but low
similarity with dicotyledoneous chitinase. Southern blot analysis showed that OgChitiVa genes are present as two copies in the wild rice genome. It
was shown that RNA expression of OgChitIV and OgChitIVa was induced by defense/stress signaling chemicals, such as jasmonic acid, salicylic acid,
and ethephon or cantharidin and endothall or wounding, and yeast extract. It was demonstrated that overexpression of OgChitIVand OgChitIVain
Arabidopsis resulted in mild resistance against the fungal pathogen, Botrytis cinerea, by lowering disease rate and necrosis size. Here, we suggest
that a novel OgChitlVand OgChitlVa gene may play a role in signal transduction process in defense response against B. cinerea in plants."

(a) Dong-A University

P08072 Identification of novel RNA masking system during deacclimation of Arabidopsis plants

Nakaminami, Kentaro-presenter nm_ken@yahoo.co.jp(a)  Minami, Anzu (b)  Nakagami, Hirofumi (@)  Ohi, Nobuaki (a) = Tanaka, Maho

(@) Morosawa, Taeko (a) Ishida, Junko (@)  Shirasu, Ken (a) Uemura, Matsuo (b)  Seki, Motoaki (a,c)

"Overwintering plants are capable of exhibiting high levels of freezing tolerance, which is acquired through cold acclimation. Exposure to non-freezing
low temperature increases freezing tolerance of plants. In contrast, the acquired freezing tolerance is rapidly reduced in deacclimation step. In
deacclimation step, plants resume growth after sensing warm temperature. It is important to clarify the mechanism of deacclimation step for
understanding plant growth and development. However the detailed mechanism of deacclimation is not fully understood. In order to understand the



molecular mechanism of deacclimation step, we focus on the RNA masking system, which is an RNA regulation mechanism in translational step
involved in RNA stability. RNA masking regulates protein expression by repressing translation and the translation is started by environmental changes
or developmental signals. To understand the RNA masking system, we performed comparative analysis between transcriptome and proteome to
identify the target mRNAs of RNA masking. According to these analyses, we identified several candidates of target mRNAs whose proteins were
specifically increased in deacclimation step. These target mRNAs encoded enzymes involved in primary metabolism providing energy to resume plant
growth. The initial response system in deacclimation step of plants will be discussed. "

(a) RIKEN Plant Science Center (b) Iwate University, Cryobiofrontier Research Center (c) Yokohama City University, Kihara Institute for Blological
Research

P08073 Rice OsDEG10 encoding a small RNA-binding protein is involved in abiotic stress signaling

Park, Hee-Yeon-presenter phy820511@hanmail.net(a) Kang, In Soon (@) Han, Ji-Sung (a) Lee, Choon-Hwan (a)  An, Gynheung

(b)  Moon, Yong-Hwan (a)

"Excessive light can be harmful to photosynthetic apparatus since it causes photoinhibition and photooxidation, and plants often encounter hypoxic or
anoxic environments when they become submerged by heavy rain or an ensuing flood. In this study, Oryza sativa Differentially Expressed Genes
(OsDEGs) from rice under photooxidation and anoxia conditions were isolated using DD-PCR. Among them, OsDEG10is predicted to encode a small
RNA-binding protein (RBP) and the transcript levels of OsDEG10 strongly increased under most of abiotic stress treatments such as high light, anoxia,
NaCl, ABA, MV and cold. However, the transcript levels of two rice OsDEG10 homologs were not changed under those treatments. OsDEG10 RNAi
transgenic plants were more sensitive to high light and cold stresses compared to wild-type plants. Our results suggest that OsDEG10 is a small RBP
involved in the response to various abiotic stresses."

(a) Pusan National University (b) Pohang University of Science and Technology

P08074 Characterization of an Arabidopsis mutant with altered NCED3 expression induced by drought stress

Kim, Ji Hong-presenter biomoon@ijnc.inje.ac.kr(b)  Kang, In-Soon (b,a)  Moon, Byoung Yong (b)  Moon, Yong-Hwan (a) Lee , Chin Bum
(©)

"Abscisic acid (ABA) plays a pivotal role in the abiotic stress-induced signal transduction pathway and NCED3 (9-cis-epoxycarotenoid dioxygenase 3)
is one of key genes responsible for ABA biosynthesis. In the present study we aimed at identifying upstream genes regulating ABA biosynthesis
involved in abiotic stress-responsive signal transduction. We obtained several Arabidopsis mutants with changed promoter activity of NCED3 from
EMS-mutagenized seed pools of NCED3::LUC transgenic Columbia. We screened those mutants whose NCED3 expressions were down-regulated after
drought stress using LUC bioluminescence imaging technique, and denoted them as /enc (for low expression of NCED3) mutants. We selected /enc2
which showed pale-green phenotype together with lowered transcript level of NCED3 and RAB18 in normal condition. The mutant was further
analyzed in terms of growth, pigment compositions, photosynthetic performances as well as the membrane fatty acid composition. /enc2 was
sensitive to salinity stress, but was more resistant to oxidative stress. Chlorophyll content of /enc2 was very low, in contrast to that of carotenoids
which was quite high as compared to the wild-type plants. When chloroplasts were isolated from leaves and the PS II-mediated electron transport
was measured, /enc2 showed higher activity, indicating its photosynthetic machinery was normally operating in spite of decreased chlorophyll
content. Moreover, when the membrane lipids and the fatty acid compositions were analyzed, those of phospholipids, namely phosphatidylglycerol
and phosphatidylcholine were quite different as compared to the wild-type plants. We suppose that LENC2 has a role in the positive regulation of
NCED3 expression during drought-induced signaling."

(a) Pusan National University (b) Inje University (c) Dong-eui University

P08075 The role of ABA-regulated RNA-binding proteins in ABA-dependent germination and growth of Arabidopsis thaliana

Hyun Ju, JUNG-presenter dokgu82@gmail.com(a)  Hunseung, KANG (a)

"In recent years, it is increasingly evident that abscisic acid (ABA) is one of regulatory factors in the control of posttranscriptional RNA metabolism.
RNA-binding proteins (RBPs) are implicated to be regulated by ABA in a variety of cellular processes, but the roles of ABA-regulated RBPs in the
control of RNA metabolism remain largely unknown. Here, we identified two RBPs in Arabidopsis thaliana, Mei2 C-terminal RRM like proteinl (MCT1)
and ABA-regulated RBP (ARP), as highly ABA-regulated genes, and investigated their roles in the response of plant to ABA. The expression of MCT1
was markedly up-regulated, while ARP expression was highly down-regulated by ABA. MCT1 and ARP were predominantly expressed in the flowers
and buds compared with other tissues, and ARP was also strongly expressed in the roots. Analysis of GFP-fusion protein confirmed that MCT1 and
ARP are localized to the nucleus in Arabidopsis and tobacco plants. MCT1 and ARP proteins harboring a conserved RNA-recognition motif were able to
bind different mRNA targets. Loss-of-function mutants of ARP lead to ABA hypersensitivity, such as delayed seed germination and green cotyledon
formation, and MCT1 RNAi lines and overexpression plants showed different ABA response. This results show that MCT1 and ARP affect ABA-
regulated seed germination and seedling growth of Arabidopsis, and suggest that the control of posttranscriptional RNA metabolism is important for
the response of plants to ABA. "

(a) Chonnam National University

P08076 LENC1 and CENC1 are involved in the regulation of NCED3 gene expression under osmotic stress in Arabidopsis

Woo, Dong-Hyuk-presenter humblewoo@hanmail.net(a)  Park, Hee-Yeon (a) Kang, In Soon (a) Moon, Byoung Yong (c) Lee, Chin Bum
(b)  Moon, Yong-Hwan (a)

"A plant hormone, abscisic acid (ABA), is known as a main signal transducer that confers abiotic stress tolerance to plants. In this study, to identify
upstream genes regulating ABA biosynthesis involved in abiotic stress signal transduction, Arabidopsis mutants with changed promoter activity of 9-
cis-epoxycarotenoid dioxygenase 3 (NCEDS3), a key gene in ABA biosynthesis, were identified and characterized. Among these mutants, /enci (for low
expression of NCED3 1) showed lower NCED3 promoter activity compared with wild-type after dehydration treatment and cenci (for constitutive
expression of NCED3 1) showed constitutively high NCED3 promoter activity without dehydration treatment. RT-PCR analysis indicated that the
transcript level of NCED3 gene in /encl was lower under dehydration treatment but in cenc? was high without dehydration treatment. /enc? mutant
was sensitive to LiCl and showed different responses to MV depending on developmental stages. On the other hand, cenci mutant was resistant to
NaCl and its root elongation was more suppressed by KCI treatment. The size of /enci was small, but cenci was almost same as wild-type on soil.
The aerial part of /enc! lost water faster than wild-type possibly due to larger opening of stomata. Our results suggest that LENCI and CENCI might
act as a positive regulator and a negative regulator, respectively, in the regulation of NCED3 gene expression under osmotic stress. "

(a) Pusan National University (b) Dong-eui University (c) Inje University

P08077 Root development strongly enhanced by stoller's bioforge
Liptay, Albert-presenter aliptay@hotmail.com(a) Salzman, Ron A (b)  Stoller, Jerry H (a)



2009 I

"BioForge, a di-formyl urea product, has strong root-producing effects on crop plants, used either as a seed treatment or applied to the furrow in
which the transplant is placed to establish crops. BioForge enhances seed germination of seedling development with more and larger root systems. In
gene expression studies, BioForge up-regulates the master gene dreb1la, outlined by Kasuga to enhance drought tolerance, salt tolerance and frost
tolerance. BioForge suppresses ethylene production in plants and also has a positive effect on nodule development in legumes as attested by field
and gene regulation studies. The resulting combined effects is enhancement of yields of a number of crops."

(a) Stoller Enterprises Inc (b) Texas A&M University

P08078 Studies on the functions of HMA3 as a Cd/Pb transporter in Arabidopsis thaliana

Ahn, Sung-Ju-presenter asjsuse@chonnam.ac.kr(@) Jang, Ha-Young Jang (c)  park, Won (a)  Park, Ha-Na (a)  Chung, Gap-Chae (b) Bae,
Hyun-Jong (a)

"Heavy-metal P1B-type ATPases (HMAs) are transmembrane proteins that contribute to metal homeostasis in plants. HMA3 is one of P1B-ATPase of
Arabidopsis thaliana which transports and/or stores Cd and Pb in the cell. To test whether AtHMA3 can be used to generate resistant plant grown at
the contaminated soil with heavy metals, we cloned and overexpressed AtHMA3 in Arabidopsis (Col-0) using a pBI121 vector containing 35S
promoter. Wild type, three different T3 homozygous AtHMA3 over lines (HMA3-1~3) and T-DNA insertion lines (hma3-1~3) were tested. When
grown under 50u;M Cd for 9 days, roots of transgenic lines grew better than wild type and knock-out mutant. In the 500u;M Pb and combination of
50u;M Cd+500p;M Pb mediums, AtHMA3 overlines also showed characteristics of Cd and Pb resistance compared to wild type and knock-out mutant.
Chlorophyll content in overline was not affected by the presence of higher amount of Cd and Pb, indicating the effective transport system from root
to shoot. In addition, AtHMA3 gene transformed and expressed in £. coliimproved the resistance to Cd and Pb. Further research on the
determination of the cellular and subcellular localization of HMA3 using the GUS reporter gene and GFP fusion protein in Arabidopsis is under way."
(a) Bioenergy Research Institute (b) Agricultural Plant Stress Research Center (c) Interdisciplinary Program of graduate School for Bioenergy and
Biomaterials

P08079 Functional characterization of a chloroplast antioxidant 2-Cys Prx induced by low temperature in mungbean (Vigna radiata
L.)

So, Hyun-A (@)  Cho, Chang-Woo -presenter ccw3307@daum.net(a) Lee, Jai-Heon (@)  Chung, Eunsook (a)  Choi, Hong-Kyu (@)  Heo,
Jee-Eun (@) Jeon, Eun-Hee (a) Kim, Kyoung-Mee (a)  Kwack, Yeon-Joo (a)  Kim, Kyoung-Sook (a)  Chung, Young-Soo (a)

"We isolated several low temperature inducible genes using suppression subtractive hybridization (SSH) method and were able to obtain to clone
MLT107 gene encoding 2-cys peroxiredoxin. The full-length cDNA of MLT107 is 1,049 bp with an open reading frame (ORF) consisting of 261 amino
acid (aa). Genomic southern blot confirmed that mungbean genome has one copy of MLT107 gene. Northern blot analysis was carried out for the
gene expression during low temperature, ABA, NaCl, drought, wounding and H202 stresses. The RNA expression of MLT107 gene was significantly
decreased by ABA, NaCl and drought stress, but wounding, low temperature and H202 stresses significantly induced MLT107 RNA expression. It was
shown that MLT107-GFP was targeted to chloroplast and the N-terminal chloroplast transit peptide is required for its targeting to the chloroplast in
tobacco protoplasts. For the functional analysis of MLT107, MLT107 recombinant protein was heterologously expressed in E. coli. The MLT107
recombinant protein showed moderate antioxidant activity compared to other antioxidant enzymes. The role of MLT107 was investigated using
MLT107 overexpressing Arabidopsis during environmental stresses. "

(a) Dong-A University

P08080 Molecular characterization of DEAD-box RNA helicase isolated from soybean

So, Hyun-A (@)  Chung, Eunsook -presenter grace77@dau.ac.kr(a)  Cho, Chang-Woo (a)  Choi, Hong-Kyu (a)  Kim, Kyoung-Mee

(@) Kwack, Yeon-Joo (a) Kim, Kyoung-Sook (a) Lee, Jai-Heon (a)

"DEAD-box RNA helicase plays a crucial role in RNA processing and gene regulation. We isolated a low temperature-inducible DEAD-box RNA helicase
from soybean. The full-length cDNA of LT248 contains an open reading frame of 1,617 nucleotides of 538 amino acids containing a DEAD-box RNA
helicase motif. Genomic DNA blotting showed that there are two copies of LT248. Northern blot showed that LT248 mRNA was induced by low
temperature at early time or NaCl, but not by ABA and drought stress. Based on GFP targeting experiment, LT248(1-355)-GFP fusion protein was
localized to the nucleus, but LT248(130-355)-GFP fusion protein to the cytoplasm. This shows that the N-terminal region of LT248 is necessary for
the nuclear targeting of LT248. To examine the function of LT248, LT248 was expressed in Escherichia coli as GST fusion protein. Purified GST-LT248
showed RNA helicase activity in vitro. We propose that LT248 plays an important role in RNA process regulating gene expression during abiotic
stresses. "

(a) Dong-A University

P08081 Functional analysis of mungbean ubiquitin conjugating enzyme induced by salt stress and abscisic acid

So, Hyun-A-presenter love2284@yahoo.co.kr(a)  Kang, Jee-Sook (a)  Chung, Eunsook (a) Cho, Chang-Woo (a)  Choi, Hong-Kyu (@)  Kim,
Kyoung-Mee (a) Kwack, Yeon-Joo (a) Kim, Kyoung-Sook (a) Lee, Jai-Heon (a)

"A low temperature-inducible cDNA designated as MLT113 from mungbean was isolated by suppression subtractive hybridization method. By rapid
amplification of cDNA end technique, the full-length cDNA of MLT113 was obtained. The full-length cDNA of MLT113 contains an open reading frame
of 444 nucleotides in length and capable of specifying a 16.5-kDa protein of 148 amino acids (aa) with an isoelectric point of 7.72. MLT11