A PASSION FOR

DISCOVERY

B




New technologies offer unparalleled opportunities t
explore and understand our living world. Boy
Thompson Institute (BTI) sc
are committed to fundame
research that can have far-r
implications for agriculture
environment, human health a
science itself. piscoveries on the molecular,
and genetic levels hold great promise in resolving some of the

major challenges facing the planet today and in the future.

Our Mission : To advance and communicate scientific knowledge in plant biology



PLANTS AF
BTI'S MAJOR
RESEARCH FOCUS. >>>
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to improve agriculture, protect the environment, and enhance human health



As the fundamental source of food, fiber, and energy
our scientists tease apart the inner workings of
plants on a scale far below our normal perception.

BTI’s discoveries have potential
applications not only to help
increase the food supply, but also
to enhance the nutritional value of
foods, reduce need for fertilizers
and pesticides, and even change
the way some vaccines are

pl’OdUCEd. These broad applications reflect the
diversity of our approaches: BTI research includes forays
into chemical signaling, cell biology, protein “chips,”
and the development of bioinformatics tools to organize
and interpret the large volume of data generated in our
laboratories and elsewhere.



WHAT DRIVES BTI
STAFF IN THEIR

PURSUIT OF NEW

KNOWLEDGE? >>>
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students and res
assistants all share
for discovery. This exciteme

a deep-seated belief in BTI’s mission,
our entire staff, including those that ope
research facilties and our business operations.
This confluence of purpose gives BTl its energy
and identity, and creates an envi here
success is frequent, and is celebrat



BTI does not act alone. The institute is committed to
pursuing strategic partnerships, and has numerous
active collaborative projects around the globe, and
formal relationships not only with Cornell University,
but also with universities in Japan, Taiwan, and China,
as well as the private sector. BTI also has the support
of the local community. One of our most important
mechanisms for stimulating high-risk but potentially
transformative research is underwritten by Ithaca’s
Triad Foundation, in the area of “Plants and Human
Health.” Triad Foundation-supported work has led to
novel findings that have then garnered longer-term
support, including efforts to increase folate content

in tomatoes, new approaches to understanding how
pathogens attack plants, development of bioenergy
stocks, and many others. The ability to take risk is one
of BTI’s most important assets.
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LEADING THE WAY TO A HEALTHIER WORLD

Plants offer a window into life
processes at the most basic level and
provide essential treatments for many
diseases and chronic illnesses.

What we are doing to help lead the way to a healthier world:

e Discovering new methods to fortify staple foods that prevent
diseases common in developing nations

e |earning how viruses interact with DNA molecules, which
could improve human gene therapy

e Researching genetic cues that cause stem cells to specialize, which
could lead to new treatments for diseases like Parkinson’s and cancer

e Developing a new approach to analyzing complex mixtures of small
molecules, which could lead to new treatments for conditions like
high blood pressure
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PROTECTING THE EARTH'S PRECIOUS RESOURCES™

As the earth’s temperature continues to rise
at unhealthy rates, plants alone have the
capacity to help us understand and cope with
environmental changes.

We are finding ways to make the best use of the earth’s precious resources:
e Explaining the genetic workings that allow plants to convert light into
energy and to absorb carbon dioxide
e Discovering how to make plants grow faster to provide the building
blocks for alternative fuels
e |nvestigating, at the molecular level, how plants access phosphorus
from the soil, which may reduce the use of fertilizers




BRINGING THE BEST SCIENTIFIC MINDS TOGETHER

Innovative tools and technologies
allow scientists to collaborate across
disciplines and produce breakthroughs
with wide-ranging effects.

How we are bringing the best scientific minds together:
e Creating innovative tools to organize enormous amounts of data generated
in genomics and making it easily available to researchers across the globe
e Using novel research methods to identify new compounds that influence
biological phenomena, which create a knowledge base for medical researchers
looking for new approaches to the treatment of human diseases

REACHING OUT ACROSS THE GLOBE

BTl is committed to championing the
field of plant science around the world.

BTI scientists are:
e Collaborating with researchers at Qingdao University in China to create
new generations of insect cell lines that can be used to produce new
vaccines at lower cost.
e Teaching students of all ages — from school children to undergraduates —
about the wonders of plant science.
¢ Helping educators from across the state of New York create science curricula.
e Building a network of researchers, educators and government officials
to share information on scientific issues.
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ENSURING AN ADEQUATE FOOD SUPPLY

More than 1 billion people in
the world — primarily in poor,
rural communities — suffer
from undernourishment, which
leads to damaged immune
systems, delayed development
in children and often death.

Some ways we are ensuring an adequate food supply:
e Working to increase the shelf life of fruit by identifying ripening
and nutrient-regulatory genes
e Employing natural methods — such as plants’ own defenses and
viruses — to protect plants from insects
e [earning how plants use molecular messengers and genes to
protect themselves from disease, and how bacteria break down

these defenses at the molecular level
e Understanding how plants sense and respond to light to allow
crops to grow in densely planted fields and alternate climates




BTI'S COLLABORATIVE
ENVIRONMENT AND
OUTREACH FOSTERS
INNOVATION .



BUILDING A COMMUNITY OF PLANT SCIENTISTS

Our collaborative environment
and outreach efforts foster unique
innovations.

e The BTI Post Graduate Society promotes professional development, fosters
a sense of community and facilitates communications among our post docs,
graduate students and technicians.

e QOur Plant Genome Research Project summer internship program recruits
high school and undergraduate students to teach a broader knowledge of plant
genetics and offer genuine scientific research opportunities.

e The BTl seminar series brings bright minds in plant science and biology
from across the globe to share their expertise with the BTl community.
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A TRADITION OF INNOVATION

William Boyce Thompson — a businessman
and layman scientist — founded the BTI

in 1924 with the vision that basic plant
research was an essential foundation

for increasing food production. Since

Thompson’s insightful
undertaking, the institute has

made ‘szens of scientific
1

discoveries. Today, in partnership with
plant sé’-‘ientists in the US and the world,
BTI jﬁ‘advancing the field of plant biology in
areas that were inconceivable more than 80
years ago.

For example, BTl scientists have:

e Developed modified plants that deliver
“edible vaccines.”

e Discovered and developed the first
selective herbicide.

e Developed an insect line that led
to the production of the cervical
cancer vaccine.

e Created a technique for identifying
plant viruses that is used worldwide.

e Discovered natural ways to
control insects.

THE BOYCE THOMPSON
ARBORETUM
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HELP US HARNESS THE
POTENTIAL OF PLANTS

ACCOMPLIS

As a non-profit research institute, gifts
from private foundations and individuals
help strengthen BTI’s influence in the
field of plant science.

Your investment in BTI helps to:

e Lay the foundation for research that ‘i

will improve our world.

e Develop young scientists, talented
undergraduates and school children.

e Upgrade our facilities.

e Attract promising postdoctoral fellows.

dels to
and

Please consider supporting BTI with your gift.
We welcome your annual gift of cash, check and
stock as well as your planned gifts through an
insurance policy, bequest or one of the many
financial instruments available for charitable
donors who wish to leave a legacy to BTI.

More than 85 years ago BTl was born that
fundamental research related ould
ensure the food supply. Today’s world is far more complex and
interdisciplinary, but then, as now, BTI’s success has been sustained by an
intense curiosity of the natural world and the thrill of discovery.
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2010 MARKED 86 YEARS SINCE THE FOUNDING OF BTI and while
much has changed since then, one feature of the Institute remains the same: we
continue to push the boundaries of plant science discovery. The recipe for this success?
Top-flight scientists, a talented and dedicated support staff, excellent facilities, and
access to some of the best minds in the field at BTI, Cornell and across the world.

It is in this environment that our scientists carry out foundational, hypothesis-driven
research that we believe will ultimately contribute to solutions for some of the planet’s
most pressing problems. Over the next 10-15 years, as BTI prepares to celebrate

its centennial, we expect societies to grapple with several complex and intertwined
problems, including the nutritional quality of food and its relationship to obesity, the
sustainability of our energy needs and the contributions of bioenergy, agricultural yields
and their link to food security, and changing climate patterns, with their own impact
on agriculture. BTI also recognizes a broader link between its research mission and human health, ranging from chemical
signals involved in determining lifespan, to insect cells that are used to produce therapeutics.

Some of the specific research projects related to these larger-scale issues are detailed in the reports from individual
laboratories. For example, the Brutnell and van Eck laboratories have developed new tools for Setaria, a small grass whose
similarity to corn allows it to be used as a simple, rapid model to test ways to improve crop yield. The Harrison laboratory
has uncovered new details of how the beneficial mycorrhizal fungi help plants absorb the nutrient phosphorus, findings that
could one day improve the efficiency of fertilizer absorption. The Blissard laboratory created a test-tube cell line from the
Black Witch moth which expresses proteins at an unprecedented level, creating a platform with excellent potential for the
production of diagnostics, vaccines, or other enzymes. Other BTI laboratories seek to understand how plants resist diseases
or insects, capture carbon, or communicate internally. Two faculty, Zhangjun Fei and Lukas Mueller, use computational tools
and web interfaces to help scientists sort through and interpret the blizzard of data that is being created through genome
sequencing projects. Overall, BTl is a scientifically diverse institute that prizes scientific and human innovation.

Flourishing during challenging economic times is not easy, but BTI has been fortunate to attract generous funding from
federal agencies, foundations and corporations. This enables us, in addition to pursuing the boundaries of knowledge,

to offer educational and mentoring opportunities, deliver content through our outstanding web site, and foster career
development. BTI also endeavors to act responsibly through pragmatic steps such as reducing paper usage, converting to
energy-efficient fixtures, expanding recycling, and facilitating electronic transactions and communication. Together, these
actions all support our mission “To advance and communicate scientific knowledge in plant biology to improve agriculture,
protect the environment, and enhance human health.”

(_.S'mcqely, ’
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David B. Stern, Ph.D.

President
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OUTREACH HELPS BTI REA
Why?

Our overriding goal for o

that connect BTI's rese

1,7 people particip
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Native Americans in Scienc

o Science Teachers Association of Ne
York State Annual Conference Qur overriding goal for outreach in 2010 was to provide experiences
that connect BTI's research portfolio to a broad audience.

NN\

Support

e National Science Foundation
Northeast Sun Grant Initiative ® United
States Department of Agriculture ® Helen Graham Foundatio

Collaborations )

« Cornell Institute for Biology Teachers © New York State Agricultural * Fourne

Experiment Station ® Cornell Plantations e Cornell Center for Materials e Entered into forty-one new materia
Research e Cornell Laboratory for Accelerator-based Sciences and vwith academic and commercial partners.
Education e Cornell Center for Nanoscale Systems © Cornell Center

for Radiophysics and Space Research © Department of Horticulture



rrent ASPB membis in recognition of direct service to the Society
d distinguished and long-term contributions to plant biology. In
ddition to his position at BTI he has an adjunct faculty appointment
Plant Biology at Cornell University.

he Lawrence Bogorad Molecular Plant Biology Award established to
honor scientist and long-time BTl Board member Lawrence Bogorad
is given annually to an outstanding BTl postdoctoral fellow. The
recipient for 2010 is Pinghua Li from Dr. Tom Brutnell’s lab. Pinghua
has been instrumental in establishing and executing transcriptomics
work in the Brutnell lab which has been central
to several recent publications, including the
0 U R V I s I 0 N maize leaf transcriptome study (Li ef al. (2010)
Nature Genetics 42:1060). She has also provided
The Boyce Thompse transcriptomic data for refinement of the maize
Institute will be known genome annotation, and worked on specialized

Idwide f annotation of the Brachypodium genome
woridwide Tor resea.r sequence. Pinghua has been an energetic and

excellence in the ﬁe1 dedicated lab citizen, colleague and mentor.
of molecular and

- ; - TRANSITIONS
chemical hIOIOgy' b Sofia Darling was appointed Chief Financial

: Officer. She is a native of Ithaca, NY and before

0 g BII was Chief Financial Officer for Vanguard Press of Ithaca.
=L n Curtiss was appointed Chief Operating Officer. Originally
AWARDS Richford, NY, she is a 13-year BTl employee and continues her
Gregory Martin, Ph.D., was na sponsibilities as Information Technology Manager.

Awarq for Resea Richards is the new Vice-President for Research and also leads

boratory in the study of epigenetics. Before coming to BTl
ears ago he held a faculty position at Washington
University at St. Louis.

Jane Calder was promoted to the position of Human
Resources Manager. She is a native of Canada and formerly
BTI's HR assistant.
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GRANTS & GIFTS

GRANTS AWARDED

Government

Defense Advanced Research Projects Agency (DARPA) $ 21,123
National Science Foundation $ 3,096,593
Health and Human Services $ 2,083,963
United States Dept. of Agriculture $ 1,182,809
Miscellaneous

Binational Agriculture Research and Development (BARD) 135,000
The International Human Frontier Science Program Organization 160,980
Foundations

Binational Science Foundation 88,000
Gates Foundation 177,850
Triad 250,000
Other

British American Tobacco (Investments) Limited $ 326,360
Bench fees for Sarah Collier $ 1,650
Bench fees for Nate Pumplin $ 1,650
Bench fees for Muhammad Naeem $ 3,500
Tompkins Cortland Community College $ 2,818
TOTAL $ 7,532,296

FINANCIAL REPORT

USE OF FUNDS

GIFTS

William and Anne

Thompson Society ($5000+)
Helen | Graham Charitable Foundation
Chris & Nora Hohenlohe

Triad Foundation

William Boyce and Gertrude

Thompson Society ($2000 - $4999)

Carolyn Sampson

Chairperson’s Circle

($1000 - $1999)

Ling Bai

Mary E. Clutter

Greg & Betsy Galvin

Kathleen P. Mullinix, Ph.D.

Mr. & Mrs. Roy H. Park Jr.

Laura A. Philips & John A. Elliott
David & Karen Stern

Wm. B. Thompson Fund

President’s Circle

($500 - $999)
Anonymous (2)

Dr. & Mrs. Ralph W.F. Hardy
Susan & Gregory Martin
Donald & Marcia Slocum
Ruth Stern

Sylvia & Leonard Weinstein

Alder Society
($100 - $499)
Anonymous

Holly Beermann
Kishor K. Bhattarai
Gary Blissard & Elizabeth Mahon
Thomas Brutnell & Mary Howard
Maria G. Bulis

Dr. Eleanor Storrs Burchfield
James & Terry Byrnes
Bruce & Tricia Cahoo

Jane Calder

Cayuga Landscape Co. Inc.
Charlie & Donna Claes
Luke & Greta Colavito

Rich & Joan Curtiss

Sophia & Nick Darling
Robert & Johanna Granados
Stephen & Elizabeth Howell
Hélene Javot

Stephen & Lorraine S. Johnson
Robert & Roberta Kohut
Terry & Cathy Lauver

Lynn Bradley Leopold
Anthony M. Marzullo Sr.

Dr. & Mrs. Robert C. Miller
Jay & Deborah Miller

Kelli Monce

Charlie & Patricia Paucke
Nancy Ray

Alan & Anne Renwick

Kira S. Sheinerman

Mark & Jane Siegwarth
Richard & Mildred Staples
Tompkins Trust Company
Kathryn W. Torgeson
Charles & Jane Walcott
Mary Westlake

Fred A. (Ben) Williams
Jianjun & Li Yang

Brian Bell

Friend of BTI

($1 - $99)
Anonymous

Judith A. Bishop

Dr. S. Mark Henry

Mrs. Evelyn Mehlhop
[REERVEIS

Sorina Claudia Popescu

SOURCE OF FUNDS

Fund raising 1%
105,000

Foundations 2%
386,000

Non-research 1%
220,000

Unrestricted revenues 5%
776,000

Research 78%
12,377,000

US Government 54%
8,598,000

\
S 1o 100%
$15,801,000

Research support 8%
982,000

Administration 11%

1,924,000

04

Other private sources 5%
818,000

New York State 10%
1,528,000

TOTAL 100%
$15,801,000

Institute endowment 23%
3,695,000
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Klaus Apel, Ph.D.
Scientist, BTI

How do plants respond to
environmental stress?

Plants can endure extreme environmental stress (heat, drought,

cold or intense light) through genetically controlled defenses, such

as wilting, loss of leaves or stunted growth, but these very defenses
can also reduce yields, among other effects. As a result, one effect of
global warming could be reduced food production just when the world’s
population is burgeoning.

Understanding how plants sense and respond to stress at the genetic
level is the ultimate objective of Klaus Apel's laboratory at BTI. His
findings could enable scientists to mitigate the negative results of
stress, such as yield loss, or fine tune a plant’s ability to survive
climate change.

It turns out that chloroplasts — the tiny organs that contain chlo-
rophyll and carry out photosynthesis — play an important role in
a plant’s ability to sense environmental stress. Conditions such
as drought, heat, cold and intense light interfere with the normal
photosynthetic process in the chloroplasts, which leads to over-
production of sometimes toxic forms of oxygen, called reactive
oxygen species (ROS).

High levels of ROS were previously considered detrimental to the cell.
However, recent work with an Arabidopsis mutant by Apel and his
research group indicates that the release of one ROS, called singlet
oxygen, in the chloroplast actually triggers a variety of positive stress
adaptation responses in the plant. These responses include slowed
plant growth, cell death, and the activation of a broad range of
defense genes, which normally are turned on only in the presence of
pathogens.

In further work, Apel’s group proved that certain genetic mutations in
Arabidopsis eliminate the plant’s stress responses without interfering
with the release of singlet oxygen. It appears these mutations prevent
the plant from sensing the presence of singlet oxygen, which, in

turn, prevents symptoms of stress. Apel’s group has identified these
mutated genes, which is a first and crucial step toward understanding
the genetic basis of the stress response in plants.

The results of Apel's work could lead to plants that cope better with the
environmental stress of global warming. Ultimately, such a discovery
could help increase food supplies or predict a plant’s susceptibility to
environmental changes.

Gary Blissard, Ph.D.
Scientist, BTI

Adjunct Professor, Department of
Microbiology and Immunology and
Department of Entomology,
Cornell University

How do viruses infect insect pests?

Certain viruses are our allies in the fight against insect pests. Research
that leads to a better understanding of these viruses could in turn lead
to more environmentally-friendly, natural insect control, and even to
advances in human health.

Among other research projects, Gary Blissard is studying how certain
viruses, called baculoviruses, infect insects. He and his colleagues have
focused on how a particular baculovirus envelope protein, called GP64,
enables the virus to invade an insect cell, multiply and then exit in
massive numbers.

Blissard's group has found that GP64 has three major functions in the
viral infection cycle. First, they showed that GP64 is an attachment
protein — a protein that enables the virus to bind to receptors on the
surface of the host insect cell, which is the first step in the process of
infection. Blissard’s laboratory identified the particular portion of GP64
that is necessary for this binding activity.

After the virus binds to the host cell, it enters the cell where it is surrounded

by the cell’s membrane. To cause infection, the virus must fuse with that
membrane and deliver its DNA into the cell nucleus. Having proved

that GP64 is independently able to fuse membranes, Blissard’s team

is now involved in a detailed investigation of how this process occurs.

The third step in the infection cycle calls for new virus particles to
emerge or “bud” from the cell surface. To determine whether GP64 plays
arole in virus budding, Blissard’s lab “knocked out” the gene for the
GP64 protein, which severely limited virus budding, and the remaining
new virus particles were not infectious. These studies show that GP64
plays a critical role in the assembly of the new virus particles. Current
studies aim to understand these three major functions of GP64 in much
greater detail.

Knowing how baculoviruses infect insect cells may enable scientists to
improve the virus’ insect control capabilities, which could reduce the use
of chemical pesticides. This work also has other exciting applications,
such as in gene therapy. Because baculoviruses cause disease only

in insects and because they are highly effective at entering cells and
depositing DNA in the cell nucleus, they may be excellent vehicles for in-
serting beneficial new genes into mammalian cells — an advance that
could improve our ability to safely correct genetic disorders in humans.



Tom Brutnell, Ph.D.

Associate Scientist, BTI

Adjunct Associate Professor, Department
of Plant Biology and Dept. of Plant
Breeding and Genetics, Cornell University

How does maize
produce beta-carotene?

Two BTI laboratories — run by scientists Tom Brutnell and Joyce Van
Eck — are studying the genetic basis of beta-carotene production

in certain staple foods. (Also see Van Eck, page 14). Beta-carotene

is a carotenoid and is the precursor to Vitamin A, which can prevent
an eye disease and other health disorders that plague hundreds of
millions of children in the developing world. In studies with maize,
which is low in betacarotene, Tom Brutnell’s laboratory is working to
enhance beta-carotene production — research that could lead to more
nutritious varieties of corn, and healthier diets for some of the world’s
poorest people.

Brutnell’s team previously proved that the enzyme lycopene beta-
cyclase is required for the first step of beta-carotene production in
maize. However, his laboratory recently showed that co-expression of
the lycopene beta-cyclase enzyme with another enzyme, called lyco-
pene epsilon-cyclase, leads to the accumulation of lutein rather than
beta-carotene in seed tissues. This is because epsilon-cyclase is often
expressed at high levels in seed tissues, where it competes with the
beta-cyclase for the lycopene.

Next, Brutnell discovered rare alleles, or alternative forms of the epsilon-
cyclase gene, that are associated with high levels of beta-carotene
production. Brutnell’s lahoratory then used a polymerase chain reaction
assay to monitor levels of the epsilon-cyclase enzyme transcripts during
maize seed development. These studies confirmed that the gene’s expres-
sion levels are consistently low in maize lines that produce high amounts
of beta-carotene, and high in lines that produce high levels of lutein.
Therefore, the ability to single out rare maize alleles with low epsilon-
cyclase production could lead to the development of lines that produce
more heta-carotene.

To that end, the team developed a polymerase chain reaction tool kit
— currently being tested in Mozambique — that enables African corn
breeders to identify these rare alleles in North American germplasm
and then cross these plants to lines that have been adapted for opti-
mal growth in Africa. The assay is relatively inexpensive, and will help
African breeders generate high beta-carotene producing lines of corn.

Carmen Catala, Ph.D.
Adjunct Scientist, BTI

Senior Research Associate, Department of
Plant Biology, Cornell University

How do plant hormones control
fruit development?

When home gardeners or horticulturalists grow plants from stem
cuttings, they often dip the cut end of the stem in a white powder that
encourages the stem to develop roots. The white powder is a hormone,
called an auxin, which plays an important role in plant growth and
development. Auxins also influence cell division and differentiation,
which is why the powder form used by gardeners helps the stem cutting
to start growing root cells.

It's also known that auxins, particularly one called indole-3-acetic acid,
are central to the development and ripening of fruit, such as strawberries
and tomatoes. But very little is known about the molecular basis of auxin
production, transport and signalling in fleshy fruit-producing plants. This
is the area of research that Carmen Catala is pursuing at BTI.

Until now, the majority of research into auxins has been done in the
model plant Arabidopsis, which is a flowering plant that only produces a
dry fruit. Work on auxins has been conducted with strawberries, however,
and has proven that the hormone is produced in the tiny seeds that
speckle the outside of the berry, and that this auxin helps the fruit grow.
It also has been found that when the berry is ready to ripen, the auxin

is inactivated. A molecular explanation of how and why this happens in
strawberries remains elusive.

Catala is applying knowledge gained about auxins in Arahidopsis and straw-
berries and using new molecular techniques to understand exactly how the
auxin indole-3-acetic acid works in tomatoes. She aims to discover how

and where this auxin is produced in the plant, how it is transported to the

cells that will become fruit, and how it signals the cells in that tissue to

grow, develop and ripen. What Catala learns in tomatoes will be applicable

to other fleshy fruits as well, including strawberries.

Knowing at the molecular level how auxins help set fruit on plants and
how they influence fruit development and ripening could one day lead to
higher quality fruits. And, because auxins directly stimulate or inhibit the
expression of specific genes, understanding how to control the produc-
tion or transport of these hormones could lead to fruits with improved
flavor, texture or other unique qualities

07
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Zhangjun Fei, Ph.D.

Assistant Research Scientist, BTI

How can scientists access and use the
massive amonts of plant genomics data?

Consider that just one tomato plant contains about 35,000 genes that
express thousands of different proteins. Then consider how many dif-
ferent plants are currently under study, and it's easy to understand the
enormity of the data generated in biological research.

Organizing that data and making it accessible for further research is
an area called bioinformatics. The interface between hiology, statis-
tics and computer science, hioinformatics develops computational tools
and resources that organize massive amounts of data into usable sets so
that the knowledge contained in them can be retrieved, analyzed and ap-
plied in biology research. Zhangjun Fei’s laboratory at BTI develops both the
databases and the interfaces needed to help scientists understand
how genes work together and how they form functioning cells and
organisms. He also has developed analytical and data-mining tools
that allow scientists to efficiently extract biological information from
the database for use in their research.

Fei has collaborated with the Giovannoni laboratory at BTl to develop
databases that contain information on the expression of more than
10,000 tomato genes, as well as profiles of tomato fruit nutrition and
flavor-related metabolites, during different developmental stages,
upon various stresses, and in different genetic backgrounds.

As a part of International Cucurbit Genomics Initiative, the Fei lab has
also developed a database, along with its corresponding interface and
tools, for the organization of all the genomics information gathered to
date on the cucurbit family of plants, which includes melon, water-
melon, cucumber and pumpkins, among others.

Work in Fei’s laboratory is providing tools and resources that organize
genomics information about an organism into a form scientists can
easily use to analyze and visualize the data they've gathered.

Plant Molecular Biologist, USDA-ARS
Plant, Soil and Nutrition Laboratory

Adjunct Professor, Department of Plant
Pathology and Plant-Microbe Biology,
Cornell University

What is the genetic basis of fruit
development and ripening?

Fruit is a major source of nutrients and fiber in the human diet, so a
better understanding of how fruit develops and ripens at the genetic
level could significantly impact the quality and availability of food. This
knowledge would be particularly useful in countries where food spoil-
age due to over-ripening is a root cause of hunger and in areas where
people’s nutritional requirements are not currently being met.

Jim Giovannoni's laboratory at BTl is working to understand fruit devel-
opment and ripening by focusing on the genes and regulatory networks
that control these processes in fleshy fruits, such as tomatoes, and in dry
fruits, such as those produced by the Arabidopsis plant. The laboratory
recently identified a gene, called TAGL1, which is necessary for both the
fleshy expansion of pre-ripening fruit as well as the later ripening and
seed dispersal process in dry fruits.

The seeds of dry fruits are spread by the wind or carried on the fur of

passing animals, while the seeds of fleshy fruits are deposited far from

the parent plant by animals that eat the fruit and excrete the seeds.
Giovannoni and his group have shown that the gene, TAGL1, is a molecular
bridge between fleshy fruit expansion and later ripening in tomato. Others
have shown that this gene is necessary for silique (opening) in dry Arahidop-
sis fruit. These two discoveries prove that the process of silique rupture in
Arabidopsis and fleshy fruit development and ripening in tomato, which are
very different fruit types, are both controlled by a similar gene.

The next step in the research is to discover how the TAGL1 gene functions
with other fruit development and ripening genes which were previously
identified and described by the Giovannoni laboratory and others. Results
of this research may lead to new molecular strategies for improving fruit
quality and shelf-life, which can, in turn, positively impact food security
and human nutrition.



Maria Harrison, Ph.D.
Scientist, BTI

Adjunct Professor, Department of Plant
Pathology and Plant-Microbe Biology,
Cornell University

How do soil fungi supply plants
with mineral nutrients?

In nature, certain plants and fungi have evolved a complex, symbiotic
relationship in which the plants provide the fungi with carbon while the
fungi provide the plants with phosphate needed for cell function and
growth. Understanding this relationship could result in scientists” ability
to develop plants that require fewer applications of phosphate fertilizers.

Working with a soil organism called arbuscular mycorrhizal fungi and a

model legume, Medicago truncatula, Maria Harrison’s laboratory is unrav-

eling the mechanisms underlying mineral transfer from fungus to plant.
The fungi, which are ubiquitous in soil, live in close proximity to the plant’s
roots. The fungal spores grow on the root surface and, in response to a
signal from the plant, grow into the cells of the root. Once there, the plant
forms a membrane, called the periarbuscular membrane, through which
the mineral exchange occurs.

Harrison theorized that a particular transporter protein in the periar-
buscular membrane mediates the movement of phosphorus from the
fungus into the plant cell. In 2007, her team demonstrated that this
theory was correct. When the plant gene that produces the transporter
protein in question was “knocked out,” or disabled, phosphate in the
arbuscule did not cross into the plant cell.

Harrison’s research yielded another, somewhat surprising result. She
discovered that in the mutant plant, the arbuscules die very quickly. One
interpretation is that the plant, on detecting that the phosphate transfer
is not occurring, responds by triggering the death of the arbuscule. Un-
derstanding how and why this occurs will be a next step in her research.

Today, growers use fertilizers derived from rock phosphate to enhance
plant nutrition, but rock fertilizer reserves are being depleted and at the
current rate of use, they will last only an additional 90 years. Furthermore,
excessive application of phosphate fertilizers contributes to the pollution
of streams. Harrison’s work may lead to plants that can use naturally
occurring phosphate in the soil more completely and efficiently through
enhanced symbiotic relationships with fungi — an advance that would
lead to more environmentally friendly, sustainable agriculture.

Georg Jander, Ph.D.

Associate Scientist, BTI

Adjunct Professor, Department of Plant
Biology, Cornell University

How do plants ward off insects
and produce amino acids?

As the human population increases, so does the demand for food, yet
there is a finite amount of arable land available foragriculture. To meet
present and future needs, scientists are working to develop more ef-
ficient, more sustainable agricultural methods that may enable farmers
to produce more, higher quality food on existing acres.

One way to do that is to reduce yield losses due to insects, which feed on
the plants and spread plant diseases. In fact, insects reduce the average
crop yield by 15 percent per year worldwide despite a variety of methods
farmers use to control them. Therefore, understanding the interactions
between plants and insects and how plants ward off insect attack is one
way to increase yields. With that goal in mind, Georg Jander's laboratory
is studying the biochemistry and molecular biology of plant-insect
interactions.

Plants are not passive targets for insect herbivores. Rather, plants

recognize that they are being attacked and respond by altering their gene
expression to produce toxins that deter further insect feeding. Members

of the Jander laboratory are studying how plants recognize feeding by
phloem-feeding aphids, which cause relatively little overt damage, but

can transmit numerous viral diseases to crop plants. Recent results show
that certain components of aphid saliva activate certain defense responses
within the plants that make them more aphid resistant. While studying these
plant defense responses, Dr. Jander’s laboratory identified previously unknown
plant metabolites that deter aphid feeding. Ongoing research in the laboratory
is directed at identifying plant enzymes that catalyze the formation of these
aphid-deterrent molecules.

Dr. Jander's laboratory also studies the complex biochemical and
biological systems that enable plants to produce amino acids. Plants
are important in the mammalian diet because they produce all 20 amino
acids essential for health, while humans and animals can only produce
half as many. Understanding the complex network of events involved in
the synthesis of plant amino acids can help scientists increase the nu-
tritional value of crop plants. Dr. Jander has been working to understand
the regulation of this network. Members of the laboratory have character-
ized the roles of enzymes involved in the production of two essential
amino acids, threonine and methionine. Their work may help increase
the nutritional value of potatoes, rice, and other crops. In a new project,
which combines the laboratory’s two main research interests, Jander and
his co-workers have identified an enzyme that catalyzes the biosynthesis
of an unusual non-protein amino acid that some plants produce to deter
insect feeding.
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Dan Klessig, Ph.D.
Scientist, BTI

Adjunct Professor, Department of Plant
Pathology and Plant-Microbe Biology,
Cornell University

YNNI,

How do plants protect
themselves from pathogens?

Plants have various ways to protect themselves against pathogens,
including preformed physical and chemical barriers and induction of
multiple defense responses. Perception of an invading pathogen often
involves recognition of a pathogen-encoded factor by plant Resistance
(R) proteins. Over the past 15 years many R proteins have been
identified in a variety of plants. They provide protection against diverse
pathogens, including viruses, bacteria, fungi, and oomycetes.

Activation of R proteins by pathogens triggers an array of defense

responses including production of the key defense hormone salicylic acid,

activation of defense genes and induction of host cell death at the site of

infection. R proteins appear to exist in a repressed or inactive form in the
absence of pathogens, due to inhibitory folding of the R protein or interac-
tion of it with negative regulator proteins. Many R proteins are in stable
complexes, which contain a small number of host proteins that facilitate
proper folding of R proteins and are required for their activation.

Ji-Young Lee, Ph.D.
Assistant Scientist, BTI

Adjunct Assistant Professor, Department
of Plant Biology, Cornell University

How do plant stem cells
divide and differentiate?

In response to certain genetic cues, stem cells in animals can differenti-
ate into a wide variety of specialized cells. Understanding these cues at
the molecular level is leading to new medical discoveries and cures for
human disease. Plants, too, have stem cells that divide and generate
specialized cells in response to genetically based, developmental cues.
Understanding these cues is essential to understanding — and influenc-
ing — how plants grow.

Ji-Young Lee’s lab is studying the genetic factors that cause plant stem
cells in procambium/cambium tissue to divide and generate specialized
vascular tissues, using the Arabidopsis root as a model system. The
generation of these specialized vascular tissues, composed of xylem and
phloem, contributes to the biomass production for renewable energy and
agricultural crops.

Recently Lee’s group and collaborators discovered a novel cell-cell
signaling mechanism that is critical for proper xylem development in

the root. This cell-cell signaling is achieved by the intercellular movement of
a transcription factor SHORT ROOT in one direction and microRNA 165/6 in the
other. Mobile microRNA 165/6 forms gradual distribution of its targets, which

To help understand how R proteins are activated and then transmit
their information to the rest of the cell to induce defense, Dan Kles-
sig’s research group identified an R protein called HRT that confers

10

resistance to Turnip Crinkle Virus (TCV) in the model plant Arabidopsis
thaliana. They recently identified Arabidopsis mutants which are un-
able to effectively resist infection by TCV. One of these mutants called
CRT1 (for comprised recognition of TCV) produces a defective ATPase,
an enzyme that uses ATP as an energy source to perform various
cellular functions. CRT1 interacts with HRT and a wide variety of other
R proteins. In addition to its role in resistance to TCV, it is involved in
resistance to bacterial and oomycete pathogens, indicating that CRT1
is an important mediator of defense signaling triggered by distinct
classes of R proteins.

Recent studies indicate that CRT1 likely functions at an early step in
defense signaling initiated by activated R proteins, but is not involved in
their stabilization. CRT1's interaction with R proteins appear to be very
dynamic since it is disrupted upon activation of the R proteins. CRT1 lo-
calizes to endosome-like vesicles, suggesting a key process in resistance
protein activation and signaling occurs in this subcellular compartment.

are key transcription factors of the xylem formation. The Lee lab

is further investigating how these key transcription factors drive
xylem specification from vascular stem cells and maintain vascular
stem cell population.

In Arabidopsis, approximately 1,200 genes in the procambium/cambium
tissue are highly expressed and potentially work in regulatory networks
that cause stem cells to generate xylem and phloem. The Lee lab is
trying to unravel the underlying transcriptional regulatory networks at a
global level using systems biology approaches. To this end, the Lee lab
has generated genome-wide transcription data in the procambium/cam-
bium and identified highly co-regulated groups of genes and their regu-
lators in the procambium/cambium. These regulators include regulators
involved in cancer suppression in animals. By systematically perturbing
activities of selected regulators, the Lee lab is heading to clarify their
biological roles and the genetic relationships among regulators.

Understanding the mechanisms that cause stem cells to develop into
xylem and phloem in Arabidopsis will shed light on stem cell regulation
in trees and other plants at the genetic level. With that knowledge, sci-
entists may, one day, be able to influence the speed and rate of growth of
trees and grasses, which could, in turn, increase the amount of biomass
they produce for use as biofuel. Lee’s research may even help advance
knowledge of stem cell regulation in humans.



Gregory Martin,
Ph.D., Genetics
Boyce Schulze Downey Chair, BTI

Professor, Department of Plant Pathology
and Plant-Microbe Biology, Cornell

How do bacterial pathogens manipulate
plant immune responses?

The Martin laboratory studies the molecular basis of bacterial patho
genesis and plant immunity. Bacterial pathogens of both plants
and humans use a type Ill secretion system to inject virulence proteins
(‘effectors’) into the cells of their hosts. As many as 30 or more different
effectors can be delivered by an individual pathogen and, once inside the
host cell, they manipulate various processes to promote bacterial virulence.
The great diversity of type Il effectors, and the fact that their amino
acid sequences offer few clues to their function, has been an impedi-
ment to understanding how they manipulate the host. One host
process, the attachment of ubiquitin to a protein in order to regulate
its function or to cause its degradation, plays an important role in host
immunity and has been shown to be a vulnerable host target for type
Il effectors.

To study how pathogens exploit the host ubiquitination system, the
Martin lab has focused on the characterization of a type Ill effector,
AvrPtoB, from the plant pathogen Pseudomonas syringae. In previous
work, it was discovered that the C-terminal domain of AvrPtoB is a
structural mimic of the U-box class of E3 ubiquitin ligases — a type
of host protein that facilitates the attachment of ubiquitin to other
proteins. The AvrPtoB E3 ligase is able to use host E2 conjugating
enzymes to cause ubiquitination and degradation of a host protein
kinase, Fen, required for immunity.

Despite these recent discoveries, much remains to be learned about
how the AvrPtoB E3 ligase binds and ubiquitinates its host substrates
in order to subvert their normal functions. Recently virulence proteins
from human pathogens such as Legionella pneumophila and Esch-
erichia coli have also been found to express proteins of the U-box class
of E3 ligases. Therefore, structural mimicry of this type of host protein
appears to be a common strategy for undermining host immunity.

The long-term objective of this project in the Martin lab is to increase
our understanding of the underlying mechanisms that bacterial E3
ligases use to manipulate host ubiquitination. This knowledge will be
useful for the development of novel strategies for interfering with these
virulence proteins in order to lessen the impact of pathogen infection
in both plants and humans.

~ Peter Moffett, Ph.D.
5  Assistant Scientist, BTl
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How do plants protect themselves
from disease?

Though plants do not have an adaptive immune system like animals
do, plants have evolved a defense mechanism of their own that protects
them from disease. Peter Moffett is studying one such system using a
disease resistance gene from potato.

Adjunct Assistant Professor, Department of
Plant Pathology and Plant-Microbe Biology,
Cornell University

All plants have a unique repertoire of several hundred disease resistance
genes, each of which produces a resistance protein that protects the
plant from specific pathogens. But this system works only if the resistance
protein recognizes a protein from the pathogen, called an avirulence
protein. Moffett is working to understand how this recognition event

occurs and how it elicits a protective response in the plant.

Moffett's research team has discovered that the resistance protein they
study actually works in concert with another protein, called RanGAP2,
which is present in all plants. He found that RanGAP2 physically
interacts with the appropriate resistance protein, and allows it to sense
the presence of a particular pathogen. RanGAP2 activates a protein
called Rx when a virus attacks a potato cell, but if the cell is attacked by
a nematode, RanGAP?2 activates a protein called Gpa2. Working together,
RanGAP2 and the resistance protein initiate a programmed response
that will kil the cell, and with it the pathogen.

Most recently, Moffett’s laboratory discovered how the Rx protein inter-
acts with RanGAP2 to signal the cell that a pathogen has invaded. This
discovery is important because any plant can defend itself against most
pathogens, but only if it can recognize the pathogen. Understanding how
RanGAP2 works in concert with resistance genes like Rx and Gpa2 to
recognize a specific pathogen, may enable scientists to adjust a plant’s
defense system to mobilize against pathogens it couldn’t previously
recognize. This, in turn, may lead to a new way to transfer naturally
occurring resistance to a particular pathogen from one plant into another
— an advance that could have important agricultural implications.
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Lukas Mueller, Ph.D.
Assistant Scientist, BTI

How will researchers store and retrieve
scientific information in the future?

Consider that thousands of scientists are working worldwide to identify
all the genes in a wide variety of plants. Then, consider that a plant
like tomato has about 35,000 genes, some of which function in com-
plex networks. And then consider that new genetic discoveries are be-
ing made each and every day about how these genes are regulated and
how they interact. How can all this information be efficiently stored,
updated and made accessible to scientists in a timely manner so they
can use it and build on it? This is the question that Lukas Mueller's
laboratory at BTl is answering. Among other projects, Mueller's group
coordinates the Solanaceae Genomics Network — a database of

all the genetic information known about solanaceous plants, such

as tomatoes and peppers. He's also involved in the tomato genome
sequencing project, which is the work of scientists in 10 countries.

Mueller is developing software that will make it easier for scientists to ac-

cess vast amounts of genomic data. He’s also working to make it simpler for

scientists to annotate, or update, the data as they make new discoveries.
It's similar to the idea that gave rise to Wikipedia — an encyclopedia
that can be added to or revised by anyone who reads it. The difference
is that Mueller's software and the database it runs are specifically
designed for complex biological data.

Until the advent of the Internet, scientists could only share the results
of their research with others through personal communications and by
publishing their work in scientific journals. But neither communication
method enabled colleagues to access all the data that backed up the
results. With the software Mueller is developing, scientists not only can
see the results of others’ work, they can also see and use the data the
results were derived from. Mueller's goal is to make these databases
s0 easy to use that they will become the primary place for storing,
sharing, updating and accessing genomics information. At that point,
the practical applications of his work would multiply. For instance,
plant breeders could use the database to more quickly develop new
varieties of crop plants with innovative genetic characteristics, such
as higher yield or enhanced nutritional quality

Sorina Popescu, Ph.D.
Assistant Scientist, BTI

How do plants sense their environment?

Although plants lack eyes, ears, nose and toes, they are continuously

attuned to their surroundings. Plants are able to “see”, “hear”

“smell” and “feel” as well as us humans if not better. Plants can sense
environmental factors such as heat, cold, humidity and the presence of
enemies. Special proteins in plant cells called receptors have a sentinel
function, continuously surveying the environment and ready at the
smallest provocation to alert an orchestra of second tier sentinels located
inside the cells. Plants are dependent on this surveying and response
system, called signal transduction, because their defense mechanisms
against pests and growth and survival depend on it.

Popescu Lab studies the rich and complex system for signal sensing and
intracellular transduction in the model plant Arabidopsis. The core of the
cellular signaling mechanisms is represented by the protein kinases. In
her work with protein kinases, Popescu is employing a special technique
called protein microarray analysis. Popescu discovered that she could
“print” as many as 5,000 minute protein samples on one microscope
slide (the microarray), and that these tiny amounts of protein could then
be used in other research that would reveal the function of each one. Us-
ing this technique, Popescu and other scientists will be able to more ef-
ficiently study protein function on a very large scale. Now, she and others
can easily study thousands of proteins — even those no one thought were
involved in a particular process. As a result, her work has significantly
expanded the universe of study involving proteins and their functions.

Popescu plans to use protein microarray technology to understand how
protein kinases assemble in signaling pathways in response to plant
pathogens. She tries to understand how kinases orchestrate appropriate
modification in the gene transcription program of the cells, so that the
final decision on how a plant will defend itself is reached. Her work could
lead to the identification of proteins that were never before thought to

be involved in disease resistance, which, in turn, could lead to a new
understanding of how plant defense mechanisms work. It could also lead
to new ways to protect plants from disease.



Eric J. Richards, Ph.D.

Vice-President, Research
Scientist, BTI
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How are genes turned off?

Everyone knows by now that excessive exposure to the sun’s radiation
can cause skin cells to become cancerous. Cancer occurs because
radiation causes changes (mutations) in the cell’s DNA sequence. But
cancer and other diseases can also occur when certain genes that
might have protected the cell are “silenced” or turned off. In this case,
the protective genes become unreadable by the cell and disease can
result. Understanding how these genes become “unreadable” is the
goal of a relatively new area of genetics research called epigenetics.

Eric Richards' laboratory studies epigenetics in the model plant Arabi-
dopsis. “Epi-" means “on top of” or “in addition to,” so epigenetic traits
exist on top of or in addition to the cell's DNA sequence. Epigenetics
research seeks to understand the molecular mechanisms that change
the information contained in the DNA (making it unreadable) without
changing the underlying DNA sequence. Richards focuses on one
of these mechanisms, called “DNA methylation.” In this process, a small
chemical group is added to one of the DNA bases (cytosine) which can make
the gene unreadable by the cell. The methylated gene can die out with the
cell or it can be passed on to new generations of cells and, in some cases,
organisms. Consequently, DNA methylation may play an important role in
evolution, just as mutations do.

Richards is working to understand how, where and when DNA methyla-
tion occurs, its consequences on the organism, and to what extent
variation in methylation is passed on to future generations. He is
studying this process in plants because they can survive major epigen-
etic alternations that other organisms, like mice, cannot.

Understanding the basic biology of DNA methylation in plants could
have applications to human health, such as the detection and preven-
tion of disease. But it also has important applications in agriculture.
Epigenetics controls important traits in crop plants, such as disease
resistance and flowering time, so advances in this field of genetics
could lead to higher quality food or increased yields.

Frank Schroeder, Ph.D.
Assistant Scientist, BTI

Adjunct Assistant Professor,
Department of Chemistry and Chemical
Biology, Cornell University

How do secondary metabolites
affect human health?

The relevance of nucleic acids, proteins and carbohydrates for all aspects
of biology is well established, but the varied and often unexpected roles

of so-called “secondary” metabolites are just now emerging. Secondary
metabolites regulate development and immune response in plants and
animals (such as hormones) and also play an important role in the interac-
tions of different organisms with each other.

Identifying secondary metabolites and determining their function is an impor-
tant area of biomedical research that can help scientists better understand
diseases such as hacterial infections, diabetes and cancer, as well as the
phenomenon of aging.

Secondary metabolites are very different from proteins and nucleic acids.
They constitute an extremely chemically diverse class of compounds, which
have so far resisted systematic analysis.

Frank Schroeder’s laboratory is developing new analytical methodology
based on a technique called NMR spectroscopy, which promises to greatly
simplify scientists’ ability to identify the chemical structure of these
compounds and find their biological functions. Using this approach, Schro-
eder's team is investigating the role of secondary metabolites in specific
aspects of plant and animal biology.

In one area of research, Schroeder is investigating secondary metabolites
produced by the nematode Caenorhabditis elegans. Nematodes are
roundworms that are about 1 mm in length and ubiquitous in the soil.
Scientists believe that many of the physiological pathways in C. elegans
are analogous to corresponding pathways in higher animals, and as a
result, nematodes have become an important model system for human dis-
ease and aging. Although the entire C. elegans genome — about 20,000
genes — was sequenced more than 10 years ago, little is known about its
secondary “metabolome.”

Recently, Schroeder’s group identified several new compounds that
influence mating behavior, as well as pathways involved in nematode
development and life span regulation. The ultimate goal of this research
is to identify the entire C. elegans secondary metabolome for chemical
structure and biological function.

In other research, Schroeder and colleagues recently used his NMR-spec-
troscopic approach to identify a previously unknown human hormone that
controls the excretion of sodium via the kidneys. This discovery may one
day lead to a new approach for treating high blood pressure.
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David Stern, Ph.D.
President, BTI

Adjunct Professor, Department of
Plant Biology, Cornell University

How do plants
co-regulate genes?

As long as two billion years ago, a bacterium capable of photosynthesis
was engulfed by another single-celled organism, forming the first photo-
synthetic eukaryote. Eukaryotes differ from simpler bacteria because they
have multiple genetic compartments within the cell. In the case of modern
plant cells, there are three genetically-active compartments: the nucleus,
the mitochondria, and the chloroplasts. While the nucleus contains most of
the plant’s genes, the organellar (mitochondrial and chloroplast) genomes
are essential encoding proteins involved in respiration and photosynthesis,
respectively. The Stern laboratory studies how the remnant genes in

Joyce Van Eck, Ph.D.

Plant Breeding and Genetics
Senior Research Associate, BTI

How do potatoes produce and
accumulate heta-carotene?

According to the World Health Organization, 100 to 140 million children
in the developing world suffer from vitamin A deficiency, which can
cause blindness and death. Finding ways to produce food with higher
beta-carotene content — the precursor to vitamin A — could significantly
alleviate this serious health issue.

Working together, Joyce Van Eck and Li Li, a scientist with the U.S.
Department of Agriculture, developed two lines of modified potatoes
that accumulate more beta-carotene than conventional varieties. Van Eck

plant organelles are regulated, thus coordinating their expression with their knocked out, or “silenced,” a gene in her line that converts beta-carotene
counterparts in the nucleus. into zeaxanthin, another carotenoid that is not converted into vitamin A.
She theorized and proved that silencing the gene would cause the potatoes
One major focus of the laboratory is enzymes that break down RNA to accumulate more heta-carotene. Li isolated a gene called Or from a
chains, which are called ribonucleases (RNases). RNases both create the naturally occurring mutant orange cauliflower. When Van Eck inserted the
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correct forms of RNA chains such as the RNA components of ribosomes,
and also are required to recycle RNA to recover the embedded phospho-
rus, nitrogen and carbon. Chloroplasts contain a veritable “alphabet
soup” of RNases, and the Stern laboratory is helping to untangle the web
of enzyme activities. How do these enzymes divide their work, when do
their activities overlap, and why does their absence cause such enor-
mous stress to the plant — even to the point where embryos and seeds
are unable to develop? By using biochemical and genetic approaches,
some of the answers are being discovered.

A second emphasis in the past two years has been to explain the pres-
ence and function of so-called antisense RNA, in the chloroplast. Sense
RNA is predominantly studied, since its code specifies the proteins that
accumulate in cells. However, antisense RNA can specifically bind to its
sense RNA counterpart — they are coded on opposite sides of the same
DNA strand — leading to repression of sense RNA expression. The Stern
laboratory has studied the particular case of a chloroplast antisense RNA
called AS5, showing that it can regulate protein synthesis rates in the
chloroplast. This is the first time a chloroplast antisense RNA has been
functionally characterized.

Finally, the Stern laboratory is investigating the assembly pathway for
the enzyme Rubisco, which incorporates atmospheric carbon dioxide into
sugar backbones. Because of its indispensable function, but its slow re-
action speed, Rubisco is the most abundant enzyme on Earth. Therefore
plants invest a great deal of nitrogen and energy to synthesize Rubisco,
which consists of 16 protein subunits. Scientists have for many years
wished to manipulate Rubisco to increase its catalytic rate, but testing
mutant versions has been difficult because the plant enzyme can’t be
assembled in the test tube. The Stern laboratory project, if successful,
will enable rapid tests of many Rubisco forms, and also reveal the still-
unknown steps in its assembly pathway.

Or gene into potato, they found that the modified potatoes accumulated
more heta-carotene than other potatoes. The most recent findings have
shown that during long-term storage under cold conditions, the stored
Or potatoes accumulate an even greater amount of beta-carotene as
compared to Or potatoes that are not stored. Analyses are underway to
determine the mechanisms responsible for this increase in accumulation
during storage.

Van Eck’s lab has also worked to better understand the molecular path-
way involved in the production of carotenoids in potatoes. In analyzing
the Or lines, the scientists discovered that early in the pathway (about
four steps before beta-carotene is produced), certain genes caused the
accumulation of some carotenoids, but limited the accumulation of
others. As a result of this discovery, Van Eck’s lab inserted certain genes
earlier in the pathway to counteract the limiting effect she had found
and increase carotenoid production.

Then, these genes were inserted into both the silenced lines and Or lines.
Potatoes from these newly modified lines were harvested and analyzed.
The results showed that the new plant lines do indeed produce signifi-
cantly higher amounts of beta-carotene.



. Brutnell, TP. (2010) Phytochrome and light control of plant development. In Plant

. Brutnell, TP, Wang, L., Swartwood, K., Goldschmidt, A., Jackson, D., Zhu, X.G.,

. Cafio-Delgado, A., Lee, J.Y. and Demura, T. (2010) Regulatory mechanisms

. Albrecht, V., Simkova, K., Carrie, C., Delannoy, E., Giraud, E., Whelan, J., Small, 1.D., Apel,

K., Badger, M.R. and Pogson, B.J. (2010) The cytoskeleton and the peroxisomal-targeted
snowy cotyledon3 protein are required for chloroplast development in Arabidopsis. Plant
Cell, 22, 3423-3438.

. Alverson, AJ., Wei, X.X., Rice, D.W., Stern, D.B., Barry, K. and Palmer, J.D. (2010) Insights

into the evolution of mitochondrial genome size from complete sequences of Citrullus lana-
tus and Cucurbita pepo (Cucurbitaceae). Molecular Biology and Evolution, 27, 1436-1448.

. Bai, L. and Brutnell, TP. (2010) The Activator/Dissociation (Ac/Ds) transposable elements

comprise a two-component gene regulatory switch that control endogenous gene expres-
sion in maize. Genetics.

. Benedito, VA, Li, H.Q., Dai, X.B., Wandrey, M., He, J., Kaundal, R., Torres-Jerez, |., Gomez,

S.K., Harrison, M.J., Tang, Y.H., Zhao, PX. and Udvardi, M.K. (2010) Genomic inventory
and transcriptional analysis of Medicago truncatula transporters. Plant Physiology, 152,
1716-1730.

. Bialecki, J.B., Ruzicka, J., Weisbecker, C.S., Haribal, M. and Attygalle, A.B. (2010) Collision-

induced dissociation mass spectra of glucosinolate anions. Journal of Mass Spectrometry,
45,272-283.

Physiology (Taiz, L. and Zeiger, E. eds). Sunderland, MA: Sinauer Associates, Inc.

Kellogg, E. and Van Eck, J. (2010) Setaria viridis: a model for C4 photosynthesis.
Plant Cell, 22, 2537-2544.

for specification and patterning of plant vascular tissues. Annu Rev Cell Dev
Biol, 26, 605-637.

. Carlshecker, A., Lee, J.Y., Roberts, C.J., Dettmer, J., Lehesranta, S., Zhou, J.,

Lindgren, 0., Moreno-Risueno, M.A., Vaten, A., Thitamadee, S., Campilho, A.,
Sebastian, J., Bowman, J.L., Helariutta, Y. and Benfey, PN. (2010) Cell signalling by
microRNA165/6 directs gene dose-dependent root cell fate. Nature, 465, 316-321.

. Caspi, R, Altman, T, Dale, J.M., Dreher, K., Fulcher, C.A., Gilham, F., Kaipa, P, Karthikeyan,

AS., Kothari, A., Krummenacker, M., Latendresse, M., Mueller, LA, Paley, S., Popescu, L.,
Pujar, A., Shearer, A.G., Zhang, P. and Karp, PD. (2010) The MetaCyc database of metabolic
pathways and enzymes and the BioCyc collection of pathway/genome databases. Nucleic
Acids Research, 38, D473-D479.

. Chakravarthy, S., Velasquez, A.C., Ekengren, S.K., Collmer, A. and Martin, G.B. (2010)

Identification of Nicotiana benthamiana genes involved in pathogen-associated molecular
pattern-triggered immunity. Mol Plant Microbe Interact, 23, 715-726.

. Chung, M.Y., Han, J.S., Giovannoni, J., Liu, Y., Kim, C.K., Lim, K.B. and Chung, J.D. (2010a)

Modest calcium increase in tomatoes expressing a variant of Arabidopsis cation/H+
antiporter. Plant Biotechnology Reports, 4, 15-21.

Chung, M.Y., Vrebalov, J., Alba, R., Lee, J., McQuinn, R., Chung, J.D., Klein, P. and Giovan-
noni, J. (2010b) A tomato (Solanum lycopersicum) APETALA2/ERF gene, SIAP2a, is a
negative regulator of fruit ripening. Plant Journal, 64, 936-947.

Costa, F, Alba, R., Schouten, H., Soglio, V., Gianfranceschi, L., Serra, S., Musacchi, S.,
Sansavini, S., Costa, G., Fei, Z.J. and Giovannoni, J. (2010) Use of homologous and
heterologous gene expression profiling tools to characterize transcription dynamics during
apple fruit maturation and ripening. BMC Plant Biology, 10, 229.

De Kochko, A., Akaffou, S., Andrade, A.C., Campa, C., Crouzillat, D., Guyot, R., Hamon, P,
Ming, R., Mueller, LA., Poncet, V.,, Tranchant-Dubreuil, C. and Hamon, S. (2010) Advances
in Coffea genomics. Advances in Botanical Research, Vol 53, 53, 23-63.

. de Vos, M., Cheng, W.Y., Summers, H.E., Raguso, R.A. and Jander, G. (2010) Alarm phero-

mone habituation in Myzus persicae has fitness consequences and causes extensive gene
expression changes. Proc Natl Acad Sci U S A, 107, 14673-14678.

e

17.

20.

21.

22.

23.

24

29.

de Vos, M. and Jander, G. (2010) Volatile communication in plant-aphid interactions.
Current Opinion in Plant Biology, 13, 366-371.

. Dubois, PG., Olsefski, G.T., Flint-Garcia, S., Setter, T.L., Hoekenga, 0.A. and Brutnell, T.P.

(2010) Physiological and genetic characterization of end-of-day far-red light response in
maize seedlings. Plant Physiology, 154, 173-186.

. Edison, ASS. and Schroeder, F.C. (2010) NMR — Small Molecules and Analysis of Complex

Mixtures. In Comprehensive Natural Products Chemistry Il (Mander, L. and Liu, H.-W. eds).
Oxford: Elsevier.

Edwards, K.D., Bombarely, A., Story, G.W., Allen, F., Mueller, LA., Coates, S.A. and Jones,
L. (2010) TobEA: an atlas of tobacco gene expression from seed to senescence. BMC
Genomics, 11, 142.

Ek-Ramos, M.J., Avila, J., Cheng, C., Martin, G.B. and Devarenne, T.P. (2010) The T-loop
extension of the tomato protein kinase AvrPto-dependent Pto-interacting protein 3 (Adi3)
directs nuclear localization for suppression of plant cell death. Journal of Biological
Chemistry, 285, 17584-17594.

Elitzur, T., Vrebalov, J., Giovannoni, J.J., Goldschmidt, E.E. and Friedman, H. (2010) The
regulation of MADS-box gene expression during ripening of banana and their regulatory
interaction with ethylene. Journal of Experimental Botany, 61, 1523-1535.

Enfissi, E.M.A., Barneche, F., Ahmed, I., Lichtle, C., Gerrish, C., McQuinn, R.P., Giovannoni,
J.J., Lopez-Juez, E., Bowler, C., Bramley, PM. and Fraser, PD. (2010) Integrative transcript
and metabolite analysis of nutritionally enhanced DE-ETIOLATED1 downregulated tomato
fruit. Plant Cell, 22, 1190-1215.

Forseth, R.R. and Schroeder, F.C. (2010) NMR-spectroscopic analysis of mixtures: from
structure to function. Curr Opin Chem Biol.

. Gerardo, N.M., Altincicek, B., Anselme, C., Atamian, H., Barribeau, S.M., De Vos, M.,

Duncan, EJ., Evans, J.D., Gabaldon, T, Ghanim, M., Heddi, A., Kaloshian, ., Latorre, A.,
Moya, A., Nakabachi, A., Parker, B.J., Perez-Brocal, V., Pignatelli, M., Rahbe, Y., Ramsey,
1.S., Spragg, C.J., Tamames, J., Tamarit, D., Tamborindeguy, C., Vincent-Monegat, C. and
Vilcinskas, A. (2010) Immunity and other defenses in pea aphids, Acyrthosiphon pisum.
Genome Biology, 11, R21.

. Giovannoni, J. (2010) Harvesting the apple genome. Nature Genetics, 42, 822-823.
. Gonda, I., Bar, E., Portnoy, V., Lev, S., Burger, J., Schaffer, AA., Tadmor, Y., Gepstein, S.,

Giovannoni, J.J., Katzir, N. and Lewinsohn, E. (2010) Branched-chain and aromatic amino
acid catabolism into aroma volatiles in Cucumis melo L. fruit. Journal of Experimental
Botany, 61, 1111-1123.

. Gong, PJ., Zhang, JH., Li, HX, Yang, C.X,, Zhang, C.J., Zhang, X.H., Khurram, Z., Zhang,

Y., Wang, TT, Fei, ZJ. and Ye, Z.B. (2010) Transcriptional profiles of drought-responsive
genes in modulating transcription signal transduction, and biochemical pathways in
tomato. Journal of Experimental Botany, 61, 3563-3575.

Gronquist, M. and Schroeder, F.C. (2010) Insect Natural Products. In Comprehensive
Natural Products Chemistry Il (Mander, L. and Liu, H.-W. eds). Oxford: Elsevier.

15

-
-
c
-
m
N
(=]
—_
(=]



16

38

w

40

42

44

Guo, S.G., Zheng, Y., Joung, J.G., Liu, S.Q., Zhang, Z.H., Crasta, O.R., Sobral, BW., Xu, Y.,
Huang, SW. and Fei, Z.J. (2010) Transcriptome sequencing and comparative analysis of
cucumber flowers with different sex types. BMC Genomics, 11, 384.

Harel-Beja, R., Tzuri, G., Portnoy, V., Lotan-Pompan, M., Lev, S., Cohen, S., Dai, N., Yeselson,
L., Meir, A., Libhaber, S.E., Avisar, E., Melame, T., van Koert, P, Verbakel, H., Hofstede, R.,
Volpin, H., Oliver, M., Fougedoire, A., Stalh, C., Fauve, J., Copes, B., Fei, Z., Giovannoni, J., Ori,
N., Lewinsohn, E., Sherman, A., Burger, J., Tadmor, Y., Schaffer, AA. and Katzir, N. (2010) A
genetic map of melon highly enriched with fruit quality QTLs and EST markers, including
sugar and carotenoid metabolism genes. Theoretical and Applied Genetics, 121, 511-533.

Harrison, M.J., Pumplin, N., Breuillin, .J., Noar, R.D. and Park, H.-J. (2010) Phosphate
transporters in arbuscular mycorrhizal symbiosis. In Arbuscular Mycorrhizas: Physiology
and Function (Koltai, H. and Kapulnik, Y. eds). New York: Springer.

Hashimoto, Y., Zhang, S. and Blissard, G.W. (2010) Ao38, a new cell line from eggs of the
black witch moth, Ascalapha odorata (Lepidoptera: Noctuidae), is permissive for ACMNPV
infection and produces high levels of recombinant proteins. BMC Biotechnol, 10, 50.

Hotto, AM., Huston, Z.E. and Stern, D.B. (2010) Overexpression of a natural chloroplast-
encoded antisense RNA in tobacco destabilizes 5S rRNA and retards plant growth. BMC
Plant Biol, 10, 213.

Huang, T, Tohge, T., Lytovchenko, A., Fernie, A.R. and Jander, G. (2010) Pleiotropic physi-
ological consequences of feedback-insensitive phenylalanine biosynthesis in Arabidopsis
thaliana. Plant Journal, 63, 823-835.

Jander, G. and Joshi, V. (2010) Recent progress in deciphering the biosynthesis of
aspartate-derived amino acids in plants. Mol Plant, 3, 54-65.

Jeong, R.D., Chandra-Shekara, A.C., Barman, S.R., Navarre, D., Klessig, D.F., Kachroo, A.
and Kachroo, P. (2010) Cryptochrome 2 and phototropin 2 regulate resistance protein-
mediated viral defense by negatively regulating an E3 ubiquitin ligase. Proc Natl Acad Sci
USA 107,13538-13543.

Johnson, X., Wostrikoff, K., Finazzi, G., Kuras, R., Schwarz, C., Bujaldon, S., Nickelsen, J.,
Stern, D.B., Wollman, FA. and Vallon, 0. (2010) MRL1, a Conserved Pentatricopeptide
Repeat Protein, Is Required for Stabilization of rbcL mRNA in Chlamydomonas and
Arabidopsis. Plant Cell, 22, 234-248.

Joshi, V., Joung, J.G., Fei, Z. and Jander, G. (2010) Interdependence of threonine, methionine
and isoleucine metabolism in plants: accumulation and transcriptional regulation under
abiotic stress. Amino Acids, 39, 933-947.

Kamenetzky, L., Asis, R., Bassi, S., de Godoy, F., Bermudez, L., Fernie, A.R., Van Sluys, M.A,,
Vrebalov, J., Giovannoni, J.J., Rossi, M. and Carrari, F. (2010) Genomic analysis of wild
tomato introgressions determining metabolism- and yield-associated traits. Plant Physiol-
ogy, 152, 1772-1786.

Kang, H.G., Oh, C.S., Sato, M., Katagiri, F., Glazebrook, J., Takahashi, H., Kachroo, P, Martin,
G.B. and Klessig, D.F. (2010) Endosome-associated CRT1 functions early in resistance
gene-mediated defense signaling in Arabidopsis and tobacco. Plant Cell, 22, 918-936.

Kebrom, T.H., Brutnell, T.P. and Finlayson, S.A. (2010a) Suppression of sorghum
axillary bud outgrowth by shade, phyB and defoliation signalling pathways. Plant Cell
Environ, 33, 48-58.

Kebrom, TH., Brutnell, T.P.,, Hays, D.B. and Finlayson, S.A. (2010b) Vegetative axillary
bud dormancy induced by shade and defoliation signals in the grasses. Plant Signal
Behav, 5, 317-319.

Kelley, B.S., Lee, S.J., Damasceno, C.M.B., Chakravarthy, S., Kim, B.D., Martin, G.B. and
Rose, JK.C. (2010) A secreted effector protein (SNE1) from Phytophthora infestans is a
broadly acting suppressor of programmed cell death. Plant Journal, 62, 357-366.

Kikuchi, K., Chesnai, C., Regan, S. and Brutnell, T.P. (2010) Concepts and strategies for
reverse genetics in field, forest and bioenergy crop species. In Principles and Practices of
Plant Genomics - Advanced Genomics (Kole, C. and Abbott, A.G. eds): CRC Press.

47

48

60.

Levi, A., Wechter, WP, Harris, KR., Davis, A.R. and Fei, Z.J. (2010) High-frequency
oligonucleotides in watermelon expressed sequenced tag-unigenes are useful in producing
polymorphic polymerase chain reaction markers among watermelon genotypes. Journal of
the American Society for Horticultural Science, 135, 369-378.

Li, P, Ponnala, L., Gandotra, N., Wang, L., Si, Y., Tausta, S.L., Kebrom, TH., Provart, N.,
Patel, R., Myers, C.R., Reidel, E.J., Turgeon, R., Liu, P., Sun, Q., Nelson, T. and Brutnell,
TP. (2010) The developmental dynamics of the maize leaf transcriptome. Nature
Genetics, 42, 1060-1067.

Li, Z. and Blissard, G.W. (2010) Baculovirus GP64 disulfide bonds: the intermolecular
disulfide bond of Autographa californica multicapsid nucleopolyhedrovirus GP64 is not
essential for membrane fusion and virion budding. J Virol, 84, 8584-8595.

Liu, PP, Bhattachariee, S., Klessig, D.F. and Moffett, P. (2010a) Systemic acquired
resistance is induced by R gene-mediated responses independent of cell death. Mol Plant
Pathol, 11, 155-160.

Liu, PP, Yang, Y., Pichersky, E. and Klessig, D.F. (2010b) Altering expression of benzoic
acid/salicylic acid carboxyl methyltransferase 1 compromises systemic acquired resis-
tance and PAMP-triggered immunity in arabidopsis. Mol Plant Microbe Interact, 23, 82-90.

Louis, J., Lorenc-Kukula, K., Singh, V., Reese, J., Jander, G. and Shah, J. (2010) Antibiosis
against the green peach aphid requires the Arabidopsis thaliana MYZUS PERSICAE-
INDUCED LIPASE1 gene. Plant Journal, 64, 800-811.

Manosalva, PM., Park, S.W., Forouhar, F., Tong, L., Fry, W.E. and Klessig, D.F. (2010) Methyl
esterase 1 (StMES1) is required for systemic acquired resistance in potato. Mol Plant
Microbe Interact, 23, 1151-1163.

Martin, R.C., Liu, PP, Goloviznina, N.A. and Nonogaki, H. (2010) microRNA, seeds, and
Darwin?: diverse function of miRNA in seed biology and plant responses to stress. Journal
of Experimental Botany, 61, 2229-2234.

Milone, D.H., Stegmayer, G.S., Kamenetzky, L., Lopez, M., Lee, J.M., Giovannoni,

J.J. and Carrari, F. (2010) omeSOM: a software for clustering and visualization of
transcriptional and metabolite data mined from interspecific crosses of crop plants.
BMC Bioinformatics, 11, 438.

55. Moreau, M., Lindermayr, C., Durner, J. and Klessig, D.F. (2010) NO synthesis and signaling

in plants--where do we stand? Physiol Plant, 138, 372-383.

56. Mosher, S., Moeder, W., Nishimura, N., Jikumaru, Y., Joo, S.H., Urquhart, W., Klessig, D.F,,

Kim, S.K., Nambara, E. and Yoshioka, K. (2010) The lesion-mimic mutant cpr22 shows
alterations in abscisic acid signaling and abscisic acid insensitivity in a salicylic acid-
dependent manner. Plant Physiology, 152, 1901-1913.

57. Mukerjee, P, Abid, M. and Schroeder, F.C. (2010) Highly alpha-selective hydrolysis of

alpha,beta-epoxyalcohols using tetrabutylammonium fluoride. Org Lett, 12, 3986-3989.

. Miller, R., de Vos, M., Sun, J.Y., Sonderby, L.E., Halkier, B.A., Wittstock, U. and Jander,

G. (2010) Differential effects of indole and aliphatic glucosinolates on lepidopteran
herbivores. Journal of Chemical Ecology, 36, 905-913.

. Nguyen, H.P, Chakravarthy, S., Velasquez, A.C., McLane, H.L,, Zeng, L., Nakayashiki, H.,

Park, D.H., Collmer, A. and Martin, G.B. (2010a) Methods to study PAMP-triggered immu-
nity using tomato and Nicotiana benthamiana. Mol Plant Microbe Interact, 23, 991-999.

Nguyen, H.P, Yeam, I., Angot, A. and Martin, G.B. (2010b) Two virulence determinants
of type Il effector AvrPto are functionally conserved in diverse Pseudomonas syringae
pathovars. New Phytol, 187, 969-982.

. Nishimura, Y. and Stern, D.B. (2010) Differential replication of two chloroplast genome

forms in heteroplasmic Chlamydomonas reinhardtii gametes contributes to alternative
inheritance patterns. Genetics, 185, 1167-1181.

. 0h, C.S. (2010) Characteristics of 14-3-3 proteins and their role in plant immunity. Plant

Pathology Journal, 26, 1-7.



63.

66.

80

0Oh, C.S. and Martin, G.B. (2010) Effector-triggered immunity mediated by the Pto
kinase. Trends Plant Sci.

54, 0h, C.S., Pedley, KF. and Martin, G.B. (2010) Tomato 14-3-3 protein 7 positively regulates

immunity-associated programmed cell death by enhancing protein abundance and signal-
ing ability of MAPKKK {alpha}. Plant Cell, 22, 260-272.

Pan, I.L., McQuinn, R., Giovannoni, J.J. and Irish, V.F. (2010) Functional diversification of
AGAMOUS lineage genes in regulating tomato flower and fruit development. Journal of
Experimental Botany, 61, 1795-1806.

Park, B.S., Eo, H.J., Jang, |.C., Kang, H.G., Song, J.T. and Seo, H.S. (2010) Ubiquitination
of LHY by SINATS regulates flowering time and is inhibited by DET1. Biochemical and
Biophysical Research Communications, 398, 242-246.

7. Pumplin, N., Mondo, S.J., Topp, S., Starker, C.G., Gantt, J.S. and Harrison, M.J. (2010) Medi-

cago truncatula Vapyrin is a novel protein required for arbuscular mycorrhizal symbiosis.
Plant Journal, 61, 482-494.

Ramsey, J.S., MacDonald, S.J., Jander, G., Nakabachi, A., Thomas, G.H. and Douglas,
A.E. (2010a) Genomic evidence for complementary purine metabolism in the pea aphid,
Acyrthosiphon pisum, and its symbiotic bacterium Buchnera aphidicola. Insect Mol Biol,
19 Suppl 2, 241-248.

Ramsey, J.S., Rider, D.S., Walsh, TK., De Vos, M., Gordon, K.H., Ponnala, L., Macmil, S.L.,
Roe, B.A. and Jander, G. (2010b) Comparative analysis of detoxification enzymes in
Acyrthosiphon pisum and Myzus persicae. Insect Mol Biol, 19 Suppl 2, 155-164.

Rangwala, S.H. and Richards, E.J. (2010) The structure, organization and radiation of
Sadhu non-long terminal repeat retroelements in Arabidopsis species. Mob DNA, 1, 10.

Rugkong, A., Rose, J.K.C., Lee, S.J., Giovannoni, J.J., 0'Neill, M.A. and Watkins, C.B.
(2010) Cell wall metabolism in cold-stored tomato fruit. Postharvest Biology and
Technology, 57, 106-113.

Saini, G., Meskauskiene, R., Pijacka, W., Roszak, P., Sjogren, L.L., Clarke, AK., Straus,
M. and Apel, K. (2010) ‘happy on norflurazon’ (hon) mutations implicate perturbance of
plastid homeostasis with activating stress acclimatization and changing nuclear gene
expression in norflurazon-treated seedlings. Plant Journal.

Sattarzadeh, A., Fuller, J., Moguel, S., Wostrikoff, K., Sato, S., Covshoff, S., Clemente, T.,
Hanson, M. and Stern, D.B. (2010) Transgenic maize lines with cell-type specific expres-
sion of fluorescent proteins in plastids. Plant Biotechnology Journal, 8, 112-125.

Schultz, C.J., Kochian, L.V. and Harrison, M.J. (2010) Genetic variation for root architecture,
nutrient uptake and mycorrhizal colonisation in Medicago truncatula accessions. Plant
and Soil, 336, 113-128.

Sharpe, RM., Mahajan, A., Takacs, E.M., Stern, D.B. and Cahoon, A.B. (2010) Developmen-
tal and cell type characterization of bundle sheath and mesophyll chloroplast transcript
abundance in maize. Curr Genet.

Stern, D.B., Goldschmidt-Clermont, M. and Hanson, M.R. (2010) Chloroplast RNA metabo-
lism. Annu Rev Plant Biol, 61, 125-155.

Sun, J.Y., Sonderby, L.E., Halkier, B.A., Jander, G. and de Vos, M. (2010) Non-volatile
intact indole glucosinolates are host recognition cues for ovipositing Plutella xylostella.
J Chem Ecol.

Tecle, 1.Y., Menda, N., Buels, R.M., van der Knaap, E. and Mueller, L.A. (2010) solQTL:
a tool for QTL analysis, visualization and linking to genomes at SGN database. BMC
Bioinformatics, 11, 525.

The_International_Aphid_Genomics_Consortium (2010) Genome sequence of the pea
aphid Acyrthosiphon pisum. PLoS Biology, 8, €1000313.

The_International_Brachypodium_Consortium (2010) Genome sequencing and analysis of
the model grass Brachypodium distachyon. Nature, 463, 763-768.

81.

83.

84.

85.

86.

87.

88.

90.

91

94.

This, D., Comstock, J., Courtois, B., Xu, Y.B., Ahmadi, N., Vonhof, W.M., Fleet, C., Setter, T.
and McCouch, S. (2010) Genetic analysis of water use efficiency in Rice (Oryza sativa L.) at
the leaf level. Rice, 3, 72-86.

. Van Eck, J., Zhou, X, Lu, S. and Li, L. (2010) Modulation of carotenoid accumulation

in transgenic potato by inducing chromoplast formation with enhanced sink strength.
Methods Mol Biol, 643, 77-93.

Vollbrecht, E., Duvick, J., Schares, J.P., Ahern, K.R., Deewatthanawong, P, Xu, L., Conrad,
LJ., Kikuchi, K., Kubinec, TA., Hall, B.D., Weeks, R., Unger-Wallace, E., Muszynski, M.,
Brendel, V.P. and Brutnell, T.P. (2010) Genome-wide distribution of transposed dissociation
elements in maize. Plant Cell, 22, 1667-1685.

Vossen, J.H., Abd-El-Haliem, A., Fradin, E.F., van den Berg, G.C.M., Ekengren, S.K., Meijer,
HJ.G., Seifi, A., Bai, Y.L, ten Have, A., Munnik, T, Thomma, B.PH.J. and Joosten, M.H.AJ.
(2010) Identification of tomato phosphatidylinositol-specific phospholipase-C (PI-PLC)
family members and the role of PLC4 and PLC6 in HR and disease resistance. Plant
Journal, 62, 224-239.

Waller, J.C., Akhtar, TA., Lara-Nunez, A., Gregory, J.F,, McQuinn, R.P., Giovannoni, J.J. and
Hanson, A.D. (2010) Developmental and feedforward control of the expression of folate
biosynthesis genes in tomato fruit. Molecular Plant, 3, 66-77.

Wang, L., Li, P. and Brutnell, TP. (2010) Exploring plant transcriptomes using ultra high-
throughput sequencing. Brief Funct Genomics, 9, 118-128.

Whiteman, N.K. and Jander, G. (2010) Genome-enabled research on the ecology of plant-
insect interactions. Plant Physiology, 154, 475-478.

Williams-Carrier, R., Stiffler, N., Belcher, S., Kroeger, T., Stern, D.B., Monde, R.A.,
Coalter, R. and Barkan, A. (2010) Use of Illumina sequencing to identify transposon
insertions underlying mutant phenotypes in high-copy Mutator lines of maize. Plant
Journal, 63, 167-177.

. Wilson, A.C.C., Ashton, PD., Calevro, F., Charles, H., Colella, S., Febvay, G., Jander, G.,

Kushlan, PF., Macdonald, S.J., Schwartz, J.F., Thomas, G.H. and Douglas, A.E. (2010)
Genomic insight into the amino acid relations of the pea aphid, Acyrthosiphon pisum, with
its symbiotic bacterium Buchnera aphidicola. Insect Molecular Biology, 19, 249-258.

Yan, J.B., Kandianis, C.B., Harjes, C.E., Bai, L., Kim, E.H., Yang, X.H., Skinner, D.J., Fu, Z.Y.,
Mitchell, S., Li, Q., Fernandez, M.G.S., Zaharieva, M., Babu, R., Fu, Y., Palacios, N., Li, J.S.,
DellaPenna, D., Brutnell, T., Buckler, E.S., Warburton, M.L. and Rocheford, T. (2010) Rare
genetic variation at Zea mays crtRB1 increases beta-carotene in maize grain. Nature
Genetics, 42, 322-U374.

Yeam, I., Nguyen, H.P. and Martin, G.B. (2010) Phosphorylation of the Pseudomonas
syringae effector AvrPto is required for FLS2/BAK1-independent virulence activity and
recognition by tobacco. Plant Journal, 61, 16-24.

. Zeid, M., Yu, J.K,, Goldowitz, ., Denton, M.E., Costich, D.E., Jayasuriya, C.T,, Saha, M.,

Elshire, R., Benscher, D., Breseghello, F.,, Munkvold, J., Varshney, R K., Belay, G. and Sor-
rells, M.E. (2010) Cross-amplification of EST-derived markers among 16 grass species.
Field Crops Research, 118, 28-35.

93. Zeng, S.H., Xiao, G., Guo, J., Fei, ZJ., Xu, Y.Q., Roe, B.A. and Wang, Y. (2010) Development

of a EST dataset and characterization of EST-SSRs in a traditional Chinese medicinal
plant, Epimedium sagittatum (Sieb. Et Zucc.) Maxim. BMC Genomics, 11, 94.

Zhang, PF, Dreher, K., Karthikeyan, A., Chi, A., Pujar, A., Caspi, R., Karp, P, Kirkup,
V., Latendresse, M., Lee, C., Mueller, LA., Muller, R. and Rheg, S.Y. (2010a) Creation
of a genome-wide metabolic pathway database for Populus trichocarpa using a new
approach for reconstruction and curation of metabolic pathways for plants. Plant
Physiology, 153, 1479-1491.

Zhang, Q., Blaylock, L.A. and Harrison, M.J. (2010b) Two Medicago truncatula half-ABC
transporters are essential for arbuscule development in arbuscular mycorrhizal symbiosis.
Plant Cell, 22, 1483-1497.

17



savings of 581,700
linear feet of paper.

saved 3600 sheets
of paper

saved $7000 annually.

saved 8 hours of
staff time per month.

¢
BTI

Boyce Thompson Institl
for Plant Research

An independent affiliate of Cornell

Writers/Editors: Lorraine Johnson, Sheri Hall
Annual Report designed by: Louis Johnson, irondesign.com, photography by
Sheryl D. Sinkhow (excluding stock photo on page 2), printed by Midstate Litho.

/\, Paper used is made with 10% post consumer waste

Tower Road 6
ﬂ’ﬁ‘) and natural fiber from sustainable forests.

Ithaca, NY 14553-1801  htt

© 2010 Boyce Thompson Institute for
|

Our Mission : To advance and comm ific knowledge in plant biology to improve agriculture, protect the environment, and enhance human health



7
BTl

Boyce Thompson Institute
for Plant Research

professional journal a
published since 1983







