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In 2001, we also devoted significant time

and thought to an exploration of our research

mission in an effort to sharpen and define

our focus for the years to come. Interestingly,

this exploration has brought us back to our

earliest roots as a plant science institute, with

renewed emphasis on understanding the

basic biology of plants. Established in 1924,

BTI is a result of William Boyce Thompson’s

vision to create “a scientific institution to

study why and how plants grow, why they languish or

thrive, how their diseases may be conquered, how their

development may be stimulated by the regulation of the

elements which contribute to their life.”

Moreover, the knowledge we have gained in the

intervening years has led to an even greater appreciation

of Thompson’s foresight. He said:

“I want to do something to get at the bottom of

the phenomena of life processes and I think a

good place to study them would be in the realm

of plants. Any principles concerning the nature

of life that you can establish for plants will help

you to understand man, in health and disease.

So, by helping men to study plants, I may per-

haps be able to contribute something to the

future of mankind.” 

The more we explore life at its most basic level

through plants, the more we recognize and appreciate

not only the similarities between plants and people, but

the opportunities plant science presents for improving

human life.  

The majority of BTI’s laboratories are focused today

on understanding the exchange of information between

plants and their environment, and between cells or

organs within a plant. This transmission of information,

often called signal transduction, enables plants to

respond appropriately to changes in their environment –

responses that enable them to survive, grow and

reproduce.  This is the area of plant biology in which

21st century activity and breakthroughs will

predominate, and where BTI, as a result of our internal

explorations, is concentrating. 

2001 was also replete with change  – change that

affected our staff, our facilities and our policies.  In

February, David B. Stern was appointed vice president

for research following the departure of Stephen H.

Howell, who formerly held that position.  In April,

Dorothy Reddington joined the Institute as our director

of development after more than 15 years of service to

Cornell University, where she served as director of exter-

nal relations for The Plantations, among other positions. 

Staff changes in 2001 also included the promotion of

two BTI scientists to prestigious positions at other

research institutions.  In April, after 33 years of service

to BTI, virologist H. Alan Wood accepted a new chal-

lenge as director of the Life Sciences and Biotechnology

Institute at Mississippi State University. 

BTI /  President’s  Report  2001 /

The “Explorations” theme of this annual report has symbolic meaning on a number of levels. Over time, our

Institute has gained an international reputation for its leading explorations in such scientific disciplines as ecology and

environmental biology, plant pathology, plant growth and development, and insect biology.  And day-to-day, our scien-

tists explore how plants grow, develop and respond to their environment, thereby obtaining knowledge that can

enhance our world.



In December, after 25 years as a BTI plant

pathologist, John Laurence accepted a position

with the U.S. Forest Service as manager of the

Ecosystems Processes Program at the Pacific

Northwest Forest Experiment Station.  

BTI takes pride in Alan and John’s career

advancement, thanks them for their numerous

contributions while they were at BTI, and

wishes them success in their new positions.  

In May, chemical ecologist J. Alan Renwick retired

after 30 years at the Institute. Alan ended his career with

the publication of a research paper in the prestigious

scientific journal, Nature. His May 2001 article

described the strong preference of the insect Manduca

sexta to feed on only certain plants – an addiction that

results from the food source it encounters as a

youngster. He and his colleagues described the plant

compound/chemical and the molecular mechanism

responsible for this addiction. Alan will continue his

association with BTI as chemical ecologist, emeritus.

Two new facilities were completed at BTI in 2001.

In March, we opened the Plant Tissue Processing

Facility, which enables researchers to more efficiently

handle large quantities of plant material.  In July, the

Central Dishwashing and Media Preparation Facility

was completed, enabling support staff to service all

four research floors from a central location.

Several critical policy changes were also made in

2001 that affect BTI’s approach to new faculty appoint-

ments and performance reviews.  The new policy was

drafted by a Faculty Appointment Committee and was

considered at the May meeting of the Board of Directors.

A revised policy, which calls for appointment of all

new faculty in a single track, a rigorous program of

performance and promotion reviews for tenure, and an

aggressive post-tenure review process, was accepted

by the Board in October.   

On the financial side, a necessary budget reallocation

plan was initiated in April to reduce the cost of

operations and generate start-up packages to attract new

faculty to BTI.  While this plan reduced support staff by

nearly 14 percent, its impact on research, while less

severe, was nonetheless significant.  

Meanwhile, BTI development activities, initiated in

2001, began to “bear fruit.” With the help and generosity

of Dr. Philip Goelet, a BTI Board member, we

established the Francis Goelet Distinguished Postdoctoral

Fellowship in December.

With the tenure issue resolved, funding in place for

faculty start-up packages, and our development efforts

beginning to yield results, BTI began a broad-based

search for new faculty in fall 2001.  By year’s end, the

search provided us with 120 applicants from whom we

chose ten candidates for interviews.  We expect to fill

three faculty positions from this group of exceptional

young and established scientists. 

As I write this report during the 2002 Winter

Olympics, I’m reminded of the years of sacrifice most

of these athletes made in order to compete at the very

highest level.  BTI has also made sacrifices in the past

few years in order to “go for the gold.”  Our goal is

to realize BTI’s full potential as one of the world’s

premier plant research institutions.  As a result of the

explorations and resulting changes at BTI during 2001,

we are now poised to achieve our goal and help fulfill

William Boyce Thompson’s vision.  

I look forward to working closely in the year ahead

with Paul Hatfield, Board chair; Roy Park, Jr., vice chair;

and the BTI Board of Directors.  I also look forward

to continuing to work with the Institute’s bright,

energetic scientists and BTI’s dedicated and talented

management team and their staff as we continue

along our path to excellence.
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For more than 75 years, scientists at the Boyce

Thompson Institute for Plant Research have worked to

reveal the natural processes that underlie plant life.  BTI

investigates how plants grow and develop, how they

ward-off insects and disease, how they produce nutrients

in food and how they interact with the environment.  

The vision of the Boyce Thompson Institute for

Plant Research (BTI) is of a world in which nutritious

food is more abundant, the environment is preserved

and protected, and people are healthier – a vision that

can be realized through research into the basic biology

of plants.  William Boyce Thompson, the Institute’s

founder, first articulated this vision in 1924. Thompson

created BTI as a result of his conviction that “any

principles concerning the nature of life that you can

establish for plants will help you to understand man,

in health and in disease.”

Since then, the scientists of BTI have kept their

founder’s vision in sight.  They have made discoveries

in biology, environmental science, ecology, agriculture

and human health that have directly led to improved

crops, a healthier environment and new ways to prevent

or treat human disease.  As they move forward, they will

apply innovative science, such as functional genomics,

molecular modeling, computational biology, molecular

genetics, bioinformatics and biotechnology, to enhance

the understanding of plants for the benefit of people

and the environment.

To achieve its 21st century goals, the Boyce

Thompson Institute for Plant Research works collabora-

tively with a variety of non-profit research institutions

and universities.  Strengthening these relationships is an

important initiative in BTI’s continuing effort to broaden

its multi-disciplinary approach to plant science, provide

meaningful, innovative educational opportunities for

new scientists, and make significant contributions to the

world’s body of scientific knowledge.  

Using an interdisciplinary approach, BTI scientists

are learning how plants perceive environmental signals,

including stress from bacteria, drought or the presence of

toxins in the air or soil; how they transmit “knowledge”

of these signals within and between cells, and how they

respond to these external signals for self-preservation.

This interaction between the plant and its environment is

called “signal transduction” and it is the primary

research emphasis at BTI.  Discoveries made in this area

will enable BTI scientists and others to enhance a plant’s

productivity by modifying its natural response to envi-

ronmental stress and other signals. 

Understanding signal transduction in plants will pro-

vide important information for the protection of the envi-

ronment.  It will lead to plants that better use their own

natural mechanisms to utilize water and nutrients, or

fight disease or insects.  These are discoveries that, in

turn, will reduce the overall use of pesticides and fungi-

cides, preserve natural resources and lead to healthier,

more productive crops.  

The Institute’s research also will lead to improved

human health.  In fact, BTI scientists discovered that

plants and humans share an ancient immune system,

handed down from a common ancestor a billion years

ago.  As a result, scientists at BTI are using biotechnolo-

gy to develop plants that deliver human vaccines through

food – an advance that could significantly enhance the

health of people, particularly in the developing world.  

Understanding the genetics of nutrient composition

in plants is another major focus of BTI research that can

benefit human health.  Such discoveries will enable sci-

entists to modify food plants to provide people with bet-

ter nutrition or a more convenient way to prevent disease

– such as high blood pressure – using natural compounds

produced in plants. 

During the past 75 years, BTI scientists have made

important contributions to agriculture; they have been

leaders in environmental research, and they have demon-

strated the importance of plant biology to medical sci-

ence.  Now and in the future, they will continue to use

leading edge technology to reveal the inner workings of

plants for the benefit of life.

BTI /  Vision BTI /  Mission

As the source of oxygen and the foundation of the food chain, plants are a complex and critical component of

the earth’s ecosystem.  Research that leads to a better understanding of the life processes of plants can provide us with

valuable insights for improved human health and a more productive, environmentally balanced world. 

As stated by its Board of Directors, the mission of the Boyce Thompson Institute is “to use basic research to

expand the frontiers of plant biology and related areas, and contribute, through science and technology, to the

improvement of the environment and the quality of human life.”  Broadly, it is a mission that sets worldwide leadership

in plant biology as its goal.  Specifically, it is a mission to understand the interactions between plants and their envi-

ronment for the enhancement of life.  
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Gary W. Blissard was coordinator for the Cornell

Virology Journal Club and served on the executive com-

mittee of the Cornell NIH Training Grant in Virology.

He was a member of the Baculovirus Study Group of the

Invertebrate Virus Subcommittee of the International

Committee on Taxonomy of Viruses, and a member of

the American Society for Virology Advisory Committee

to the American Type Culture Collection. He was on the

editorial boards of the Journal of Virology and Virology.

Tom Brutnell was a member of the Cornell Plant

Breeding Faculty Search Committee and gave guest

lectures in advanced plant genetics.

Alice Churchill was an ad hoc reviewer for the U.S.

Department of Agriculture and for the Journal of

Invertebrate Pathology, and a member of Sustainable

Agriculturally-based Bio-Industries Cluster (SABBIC)

of Cornell University.  She was also a participant in the

National Cooperative Drug Discovery Group of the

National Institutes of Health, and a member of the

Sigatoka Working Group of PROMUSA, an international

program for banana and plantain improvement.  Churchill

gave an invited talk, entitled “Fungi used as a resource

for therapeutic agents,” at the American Medical

Association Media Briefing on Food Biotechnology

held in New York City.  

Jonathan Comstock served as director of the Cornell and

Boyce Thompson Stable Isotope Laboratory (CoBSIL).

Jim Giovannoni served as monitoring editor for the

journal Plant Physiology and chaired the U.S. panel for

Cell and Molecular Biology of the Binational Agriculture

Research and Development program (BARD).  He was

a coordinator of an international grass-roots effort to

sequence the tomato genome.  Giovannoni served on

several faculty search committees for Cornell and the

U.S. Department of Agriculture.  He was a member of

the Cornell Genomics Task Force.

Robert Granados continued as an adjunct professor in

the Department of Entomology at Cornell University, an

affiliated faculty member in the Bioengineering Program,

and a member of the Cornell Biotechnology-Biocontrol

Faculty, the Cornell Center for the Environment, and the

Cornell Exploration Program in Biological Sciences. 

Daniel Klessig participated in the Pathogenesis-Related

Protein Workshop in Spa, Belgium; the 7th International

Conference of Plant Growth Substances in Brno, Czech

Republic;  the 27th FEBS and America Association of

Biochemical and Molecular Biology Meeting in Lisbon,

Spain;  the 10th International Congress on Molecular

Plant-Microbe Interactions in Madison, WI; the joint

annual meeting of the American

Society of Plant Biologists and

the Canadian Society of Plant

Physiologists in Providence, RI;

the annual meeting of the

Phytopathology Society in

Salt Lake City, UT; and the

1st U.S.-Korea Joint Seminar on

Plant Molecular Genetics and

Biology, held in Ithaca, NY.

BTI /  Highlights  2001 /

Robert Kohut gave a presentation to the

New Visions Program at Cornell entitled,

“The effects of changes in air quality on

genetic diversity,” and hosted a student con-

ducting an independent research project in his laboratory.

He was also an invited speaker at the Ozone Education

Day held by the Forest Health Monitoring Program of the

U.S. Forest Service at the University of Massachusetts,

Amherst, and is serving as program co-chairman for the

April 2002 Air Pollution Workshop at Pennsylvania State

University.

Gregory Martin is co-principal investigator on an

NSF-funded project that is developing a large, publicly

available tomato express sequence tags (EST) database,

administered by The Institute for Genomic Research

(TIGR). Martin also co-directed BTI’s collaboration with

Cornell Plantations to develop the Tomato Biodiversity

Garden.  He was a member of the Cornell Genomics

Task Force, the Cornell Genomics Technology and

Infrastructure Planning Subcommittee, and a participant in

the Biomedical Research Alliance of Upstate New York.  

Hugh Mason gave a presentation, entitled “Structure and

function of vaccine antigens expressed in edible plants,”

at the 13th Annual International Scientific Meeting on

Scanning Microscopies in New York City in May.  He

also presented “Plant-based vaccines:

Expression and Immunogenicity” at the

2001 Congress on In Vitro Biology held

in St. Louis, MO, in June, and “Clinical

trials with edible plant vaccines: present

status and future challenges” at the

EuroConference on Vaccines of the

Future held at the Pasteur Institute in

Paris, France, in October.

Alan Renwick and colleagues presented a poster at the

February Gordon Conference, held in Ventura, CA, on

Plant Herbivore Interactions, entitled “Chemical basis

for host recognition by solanaceous-feeding insects.” 

He also presented a paper, entitled “The chemical world

of crucivores: lures, treats and traps,” at the 11th

International Symposium on Insect-Plant Relationships

held in Helsingør, Denmark in August.  Renwick served

as a member of the editorial board of the Journal of

Chemical Ecology.

Joyce Van Eck was coordinator of the BTI-Cornell

Plantations Tomato Biodiversity Garden, workshop leader

for Cornell’s “Expanding Your Horizons” program, and a

participant in the New Visions program.

David Weinstein chaired the Cornell Plantations

Advisory Board, was a member of the Dryden Town

Planning Board, and the Land Committee of the Finger

Lakes Land Trust, and an associate member of the

Tompkins County Environmental Management Council.
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Seoul, Korea, is the home of Bong Ghi Hong who is

pursuing his doctorate at Cornell.  Hong, who received

his undergraduate degree from Seoul National

University, was attracted

to BTI by David

Weinstein’s work in plant

ecology.  “It’s the best in

ecological modeling,” he

says.  In fact, Hong was so

intent on studying with

Weinstein that he changed

his major from forestry to

environmental toxicology

in order to realize his goal.  

Meena Haribal joined Alan Renwick’s lab as a

post-doctoral fellow and now works as a research 

associate.  She holds a Ph.D. from the Indian Institute 

of Technology in Bombay, her hometown.  Haribal has

always been interested in natural history, particularly 

butterflies. When Cornell

chemist Jerrold

Meinwald was lecturing

in India, he invited

Haribal to Ithaca where

she was attracted by

Renwick’s work on the

interaction between

insects and their host

plants. 

A talk by Greg Martin in Copenhagen attracted Sophia

Ekengren, a native of Stockholm, to BTI.  A graduate of

Stockholm University with a Ph.D. in developmental biol-

ogy, Ekengren sought and received a two-year grant from

the Swedish Royal

Academy, which made

her post-doctoral 

position at BTI  

possible.  After 

completing her

postdoctoral fellowship,

Ekengren plans to

return to Sweden where

she will continue

her research on

plant parasites.  

International recognition of Dan Klessig’s research was

the factor that brought Frank Menke, a native of the

Netherlands, to BTI.  Says Menke, “The Klessig lab

is well known for a good mixture of techniques in

molecular biology, biochemistry and genetics.”  Menke,

who holds a Ph.D. in plant molecular biology from

Leiden University, received funding from the

Dutchgovernment and,

subsequently, from the

prestigious Human

Frontiers of Science

Program – a multi-national 

organization – for his BTI

work.  Menke plans to 

return to the Netherlands

and continue his research

on plant defense signaling.

BTI’s continuing tradition of innovative plant science research attracts graduate students, post-doctoral and

research assistants from countries throughout the world.  In 2001 alone, 34 young scientists from 13 countries

augmented BTI’s staff.  Though each has a different reason for joining BTI, four of their stories are representative.

BTI /  Attracting the Best and the Brightest /

In the six years following his “retirement” in 1992,

Dick Staples, Ph.D, plant pathology, worked with Harvey

Hoch in the Department of Plant Pathology in Geneva,

N.Y., where he studied the development of appressoria in

rust fungi, which is an aggressive parasite that attacks a

wide variety of crop plants.  Staples is also a receiving

editor for the Federation of European Microbiological

Societies journal, entitled FEMS Microbiology Letters,

and he writes commentaries for the publication, Trends

in Plant Science.  Staples also writes occasional reviews.

He, Carl Leopold and Mark Jaffe recently co-authored

a paper, “Thigmo responses in plants and fungi,” which

reviews their findings about the plant/fungi interaction

that is based on touch.  Their paper will be published in

the American Journal of Botany.

Dubai, Brazil and Spain are just a few of the

countries Leonard Weinstein, Ph.D, plant physiology and

William Boyce Thompson Scientist Emeritus, visited in

the past year in his role as an environmental expert on

fluorides and their effects on plant life. When he’s not

traveling, Weinstein works on a book, tentatively titled

Fluoride and the Environment, with co-author Alan

Davison, a 1982 BTI visiting scholar.  The manuscript

will be submitted  to CABI, a leading international

publisher in the applied life sciences, in September.

Weinstein’s last graduate student, Mari Reeves, completed

her studies in 2001.  She will publish the results of their

collaborative research on the phytoremediation of fluoride

and complex metal cyanides.

Carl Leopold, Ph.D., plant physiology, is currently

involved with four ecological organizations.  As vice

president of the Wisconsin-based Aldo Leopold

Foundation, he is concerned with environmental educa-

tion based on the ethical treatment of the land.  In his role

as chair of the Tropical

Forestry Initiative, he is

helping to restore rain-

forests in Costa Rica.  In

fact, his recent article,

“Attempting restoration of

wet tropical forests in

Costa Rica,” was recently

published by Elsevier.  As

founding president of the

Finger Lakes Land Trust,

Leopold is active in several land trust committees that

focus on the protection of quality lands in the region.  

A board member of the Black Locust Initiative, Leopold

also promotes the use of native hardwoods for the

construction of buildings and outdoor structures, such as

playgrounds.  The replacement of pressurized wood with

hardwood for construction will ultimately reduce the

amount of arsenic, chromium and other toxic compounds

that leach into the environment.  

In May, the New York Academy of Sciences honored

Karl Maramorosch, Ph.D., an entomologist and former

BTI program director, for his “distinguished and caring

service to science, technology and society as an Academy

member over the past 50 years.”  Maramorosch chaired

the Academy’s Microbiology Section and served as vice

president and recording secretary during the course of his

scientific career.  In June, Maramorosch was also

honored by the In Vitro Biology Society at their congress,

held in St. Louis, MO.  He received the Society’s

Distinguished Lifetime Achievement Award for his

exemplary research in and pioneering contributions to the

field of cell culture.  Maramorosch is well-known for his

studies of insect/plant/virus interactions. 

In the course of its 78 year history, BTI has been blessed with a number of individuals who have devoted their

scientific careers to the Institute.  Three maintain active offices in our facility.

BTI /  Keeping up with BTI’s Retirees /

Left to right: Carl Leopold, Leonard Weinstein, and
Richard Staples



10

BTI /  Board of  Directors /

Kraig Adler
Vice Provost for Life Sciences,
Cornell University, Ithaca, NY

Evelyn Berezin
New York, NY

Lawrence Bogorad
Maria Moors Cabot Professor of
Biology, Harvard University,
Cambridge, MA

Joanne Chory
Investigator, Howard Hughes
Medical Institute
Director and Professor, Plant Biology
Laboratory, Salk Institute,
LaJolla, CA

Ezra Cornell
Vice President for Investments,
Salomon Smith Barney, Ithaca, NY

William E. Fry
Associate Dean CALS, Cornell
University, Ithaca, NY

Peter A. Fuller
Senior VP, Head of Business
Development, Molecular Staging, Inc.,
New Haven, CT

Philip Goelet
Red Abbey LLC, Baltimore, MD

Ralph W. F. Hardy
President, National Agricultural
Biotechnology Council; President
Emeritus, Boyce Thompson Institute;
Clarence Center, NY

Paul H. Hatfield
Hatfield Capital Group, St. Louis, MO

Christian C. Hohenlohe
Washington, DC

Susan A. Henry
Ronald P. Lynch Dean of Agriculture
and Life Sciences, Cornell University,
Ithaca, NY

Daniel F. Klessig
President and CEO, Boyce Thompson
Institute for Plant Research,
Ithaca, NY

Roy H. Park, Jr.
President and CEO, Park Outdoor
Advertising of New York, Inc.,
Ithaca, NY

Ralph S. Quatrano
Spencer T. Olin Professor and
Chairman, Department of Biology,
Washington University, St. Louis, MO

Carolyn W. Sampson
Ithaca, NY

Charles T. Schulze
Greenwich, CT

Constantine Sidamon-Eristoff
Of Counsel, Sokolow, Dunaud,
Mercadier & Carreras LLP,
New York, NY.

Steven D. Tanksley
Liberty Hyde Bailey Professor and
Director of the Genomics Initiative,
Cornell University, Ithaca, NY

Roger E. Wyse
Managing Director, Burrill &
Company, San Francisco, CA

Emeritus Directors
Paul F. Hoffman, Chicago, IL
Robert M. Pennoyer, New York, NY
William T. Smith, Madison, NJ
Dewayne C. Torgeson, Ithaca, NY
Leonard H. Weinstein, Ithaca, NY
Roy A. Young, Corvallis, OR

Officers
Evelyn Berezin, Chair 
Christian C. Hohenlohe, Vice Chair
Daniel F. Klessig, President
Donna L. Meyer, Secretary
John M. Dentes, Vice President

for Finance; Treasurer
Lucy B. Pola, Assistant Secretary 

/Treasurer
David Stern, Vice President for 
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immunity in animals, and salicylic acid,
a derivative of which is aspirin, are two
critical defense signals in plant innate
immunity.  Using genetic and molecular
approaches, they identified a new
defense signal in 2001, which is the
fatty acid, oleic acid, or a derivative of
it.  It appears that oleic acid normally
suppresses the salicylic acid-mediated
defenses while it activates other
defenses controlled by another defense
signal, jasmonic acid.

Their work continues to determine
the kind of molecules plants produce
under attack, the order in which they
are produced, and how they work to
activate defenses against a variety of
pathogens. 

Understanding how this happens at
the molecular level could lead to
improved disease resistance in crops
and, therefore, more environmentally
sustainable agricultural practices. It may
also provide insights into innate immu-
nity in humans (or how humans ward
off infection by microbial pathogens).

HOW DOES A PLANT’S IMMUNE
SYSTEM FUNCTION? 

Although it’s well known that
humans and other mammals have
highly evolved immune systems, work
by Daniel Klessig, his colleague Greg
Martin, and their co-workers, has
helped establish that plants also have
a type of immunity. It is an ancient
system shared by plants, insects, people
and other animals and is frequently
referred to as “innate immunity.” 

Klessig and his colleagues discovered
that when a plant is attacked by a
pathogen, such as a virus, bacterium or
fungus, chemical and biochemical
signals are exchanged between the
two organisms.  Recognition of the
pathogen through these signals is
mediated by disease resistance genes
(several of which have been identified
and isolated by both the Klessig and
Martin groups) and triggers a signal
transduction cascade that leads to pro-
duction of defense signaling molecules. 

Klessig’s group established that nitric
oxide, which plays an important role in

/  Explorations / BASIC BIOLOGY

R E S E A R C H  2 0 0 1

Daniel F. Klessig, Ph.D.
Scientist  /  Plant Pathology  /  President & CEO

The basic biological mechanisms that enable plants to grow, defend themselves from disease and insects, use

water, and react to stress are not well understood. At BTI, scientists are working to open a new window of knowledge on the

interaction between plants and their environment.  Studying these interactions will enable BTI scientists to unravel the mysteries

of plants at the molecular level.  Knowledge gained in such basic biology explorations will provide important information for

enhancing the health and productivity of plants, the sustainability of the environment, and the quality of life for animals and

people.



HOW DO VIRUSES INFECT CELLS?

Understanding how viruses enter cells, duplicate them-
selves and then exit the cell could have important implica-
tions for disease therapy in humans.  To that end, Gary
Blissard studies large DNA viruses, called baculoviruses, that
infect certain insects.  Long term, his work may also have
important insect control applications in agriculture.

Blissard discovered a protein, called GP64, located on the
outside covering, or envelope, of the virus that enables it to
attach to the surface and then enter a host cell where it
releases its DNA.  Blissard also found that GP64 is involved
in the final phase of infection when progeny of the virus bud
out from the host cell surface.  Current research in his lab is
focused on understanding how the structure and organization
of GP64 facilitates these important infection functions.  

Blissard is also working to understand how the 150 genes
in baculovirus are regulated and expressed.  It is known that
about half the virus’ genes are turned on when it enters a host
cell, and Blissard’s studies have examined how the host cell
recognizes these genes and reacts to them as if they were its

own genes.  These “early genes” then turn
on “late genes” that enable the virus to take
over its host.  Blissard’s research focuses on
this cascade of events, how it is triggered,
and what role early genes play in turning
on late genes.

Through his work on baculovirus envelope
proteins, Blissard is uncovering important
details of the viral infection process.  
The results of his work could lead to 
new, environmentally sound ways to 
control insect pests in crop plants.  It 
could also lead to new gene therapy 
methods for people.  

HOW DO PLANTS RESPOND
TO LIGHT?

It’s well known that plants adjust
their rate of growth according to
the amount of light they receive.
In lower than ideal light, plants
grow tall – a physical characteristic
gardeners call “leggy” – because

they allocate the majority of their energy to leaf and stem
growth.  When this happens in crop plants, they produce less
food.  Understanding how plants sense and respond to light
at a biochemical level could lead to genetically modified
plants that divert their energy into grain production rather
than height. 

Thomas Brutnell’s lab at BTI is working to understand
light signaling pathways in corn. As a result of light 
signaling studies in the model lab plant, Arabidopsis, it is
known that exposure to direct sunlight causes a plant protein
(Phytochrome B) to become active which, in turn, tells the
plant to divert its energy into seed production.  When the
plant is shaded, the protein deactivates – an event that tells
the plant to grow taller.  This appears to be the case in corn
as well, evidenced by the fact that corn plants in the center of
a field, which are shaded on all sides by other corn plants,
grow taller than the plants at the edge of the field.

Brutnell is working to identify which genes in corn control
light recognition.  He’s using transposons (pieces of DNA
that “jump” from one place in the genome to another) to
deactivate or “knock-out” specific genes in the pathway.
When these genes are knocked-out, there is an observable
effect on the plant’s physical characteristics, enabling him to
link a particular gene to a particular trait.  In so doing, he
can determine the function of each gene in the light-signal-
ing pathway.  In the long term, better understanding of light
signaling in crop plants like corn or rice could lead to plants
that produce significantly more food.

Brutnell’s lab is also using a technique called transposon
mutagenesis to create multiple lines of corn that are 
genetically identical except for the position of a single 
transposable element in the genome of each line.  Funded by
the National Science Foundation’s Plant Genome Project, 
the work will result in lines of corn other researchers can 
use to identify the function of any gene in the corn genome.
Once developed, the corn lines will be available without
charge from the Maize Cooperative Stock Center at the
University of Illinois.   

HOW DO PLANTS REGULATE WATER USAGE?

Water is critical to a plant’s ability to absorb carbon dioxide
from the air and carry out photosynthesis – the process that
enables it to grow.  But photosynthesis uses nearly 95 percent
of the water a plant needs in its life.  In fact, plants that are
highly efficient at using water do not photosynthesize at the
highest rates, and plants that show a high rate of photosyn-
thesis do not use water efficiently.  It’s clear there is a highly
complex genetic basis for water use that enables plants to
maintain a delicate balance between the amount of carbon
dioxide they capture from the air and the amount of water
they lose in the process.

In 2001, Jonathan Comstock’s lab at BTI received a major
collaborative grant from the National Science Foundation 
to study water use efficiency in plants.  A consortium of 
scientists from BTI, Cornell University, the University of
North Carolina and Oklahoma State University is conducting
the research.  At BTI, Comstock’s lab will focus on the 
identification of the genes in tomato and rice plants that 
control the plants’ water usage. 

Knowledge gained will enable scientists to understand how
plants coordinate and carry out the complicated control
processes necessary for growth and development, such as

effective water 
utilization; what
genes are involved in
these processes, and
the order in which
they function.
Ultimately, this work
could lead to crop
plants that are more
tolerant of drier 
conditions, which, in
turn, could expand
the world’s food-
producing area. 

WHAT IS THE GENETIC BASIS OF DISEASE
RESISTANCE IN PLANTS?

Gregory Martin’s lab at BTI focuses on
the genetic basis of plant disease resistance
through studies of the changes pathogens cause
in plants at the molecular level.  Currently,
Martin is using functional genomics to identify
and study the genes in a bacterium
(Pseudomonas syringae) that enable it to cause
speck disease in tomatoes, and to identify the genes in the
tomato
plant that are involved in defending it against the disease.  

Funded by a grant from the National Science Foundation
Plant Genomics Project, Martin has identified about 20
genes out of a total of 6,000 that enable the Pseudomonas
bacterium to infect tomatoes.  In 2001, his group also
identified over 400 tomato genes (out of a total of 35,000)
whose expression is altered when the plant is infected.  
Work continues to inventory the entire array of genes in
Pseudomonas that cause disease and to identify the plant’s
full complement of defense mechanism genes.

The next goal for Martin’s research is to understand the
interaction between the pathogen and the plants.  To do that,
he infects tomato leaves with the bacteria and then uses
microarray techniques to “watch” the plant’s genes turn on
and off during the first few hours after infection.  Together
with computer modeling, this work will enable him to 
determine the function of each affected plant gene – 
knowledge that ultimately could lead to crop plants with an
improved ability to fend off disease. 
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Finding ways to make farming more sustainable and food more nutritious are critical areas of research at BTI. With

world population predicted to reach 9 billion people by 2050, new ways must be found to provide farmers in developed and

developing countries with plants that provide nutritionally enhanced food and crops that protect themselves from insects, disease

and environmental stress. Work is on going at BTI to speed the development of sustainable agriculture and healthier food through

biological research and the application of biotechnology. 

HOW DO PLANTS RESPOND TO 
STRESSES IN THEIR ENVIRONMENT?

There is a form of algae that
grows in the snow high in the moun-
tains.  There’s another that lives inside
sponges in a Wyoming lake.  Both of
these life forms have learned to photo-
synthesize under conditions that are
extremely stressful to most other
plants.  What is the genetic basis of
their ability to survive?

BTI scientist David Stern is trying
to address that question by better
understanding how a plant perceives its
environment, how it signals itself to
deal with environmental stress, and
what genes are involved in the complex
signaling networks the plant employs.
To do this, he’s studying the chloro-
plasts of a green alga, called
Chlamydomonas reinhardtii, in the
laboratory.  Chloroplasts are the small
organs in a plant cell that carry out
photosynthesis and produce other sub-
stances necessary for the plant’s growth
and survival.  Understanding what
happens in the chloroplast when the

environment stresses the plant will help
Stern determine the signaling networks
the plant uses for communication
among its cells. 

Stern is using specialized comput-
er programs to help him analyze the
plant’s signaling networks, and he’s
working to create a computer-based
“virtual organism” as a study model.
Using the virtual organism, Stern will
be able to simulate environmental
signals and then predict and test the
genetic changes that occur in the
organism as a result.  Understanding
the complex mechanisms plants use to
interact with their environment may
lead to crops that can survive in
currently inhospitable places – like
the algae that grows in the snow.

Light micrographs of two green algal species, 
Volvox and Ulothrix. 



WHAT MAKES PLANTS VULNERABLE TO
INSECT ATTACK?

Alan Renwick’s lab is approaching the control of insect
pests from a different angle.  He has identified compounds
produced in plant leaves that either attract or discourage
insects based on taste.  These compounds are recognition 
factors that signal the insect to accept or reject the plant for
egg laying or feeding.

In comparative studies of insects that prefer potatoes,
tomatoes and eggplant, Renwick has found that specialized
insects actually become addicted to specific compounds 
produced in the plant’s leaves.  Colorado potato beetles and
tobacco hornworms feed on the same kinds of plants, but the
beetles are tuned to non-steroidal glycosides while the horn-
worms prefer steroidal glycosides.

Renwick has also isolated two active compounds from
cabbage leaves that stimulate egg laying in diamond-back
moths.  If these compounds could be produced in large 
quantities, they could be used to trick the moth into laying its
eggs on a hostile, non-crop plant, such as a weed, where the
moth’s larvae would be unable to survive. 

Long-term, Renwick’s research may lead to genetically
modified crop plants that no longer produce compounds

attractive to particular pests or 
produce compounds that repel 
particular insect pests.  Both
approaches could lead to novel,
non-chemical ways to protect crop
plants from insect damage.

Currently, Renwick is determining
whether insects can provide a good
model system for understanding the
sense of taste in humans and the
basis of people’s addiction to 
certain foods.

HOW CAN INSECT PESTS BE CONTROLLED
WITHOUT CHEMICAL INSECTICIDES?

Interfering with insect development or
causing insect pests to be more vulnerable
to pathogens in the environment, such as
viruses, could reduce the use of chemical
insecticides.  Robert Granados is pursuing
this theory in novel research aimed at
identifying insect baculovirus genes that
could be used to develop new kinds of
insect-resistant crop plants.

Granados discovered that certain genes in baculovirus
produce enzymes that attach to insect proteins located on the
chitin membrane that lines the insect’s digestive tract.  When
this happens, the protective membrane is damaged, which, in
turn, interferes with the insect’s ability to develop and makes
it more susceptible to microbial infections.  Disruption of the
membrane eventually kills the insect. 

In another study, Granados produced antibodies to the
insect membrane protein, which he fed to larvae in the
laboratory.  The larvae that ate the antibodies became more
susceptible to microbial infection and died, indicating that the
antibodies may also provide a novel, non-chemical means of
controlling insect pests.  

Both projects could lead to the development of genetically
modified, insect-resistant plants that produce the insect 
control proteins or antibodies.  In fact, Granados has inserted
the baculovirus protein gene into tobacco and rice plants,
which have shown resistance to certain insect pests, including
armyworms and various species of loopers.  

Funded by the U.S. Department of Agriculture,
Granados is currently working to identify the chitin-binding
sites on the insect membrane protein in order to isolate its
active portion.  This work may lead to the use of the insect
protein itself to control insect pests.  

WHAT IS THE GENETIC BASIS OF FRUIT QUALITY 
AND RIPENING?

Ripening enhances the texture, color, flavor and nutrient
content of fruits and vegetables.  As a result, understanding
the ripening process at the genetic level – and developing the
ability to control it – could lead to higher quality food.
James Giovannoni’s USDA laboratory at BTI focuses on fruit
ripening and the production of nutrients in fruit, using tomato
as a model system.

One of Giovannoni’s projects focuses on the production
of lycopene in tomatoes.  Lycopene is an important precursor
of Vitamin A, and it is the substance that makes tomatoes
red:  the redder and riper the tomato, the more lycopene it
contains.  Understanding the genetic basis of lycopene 
production in tomatoes may enable scientists to produce
genetically enhanced tomatoes and
other fruits that are more nutritious.  

Because fruit ripeness is
important for both nutritive and
commercial reasons, Giovannoni is
also studying the genetic basis of
ripening in tomatoes.  How does a
tomato signal itself to ripen?  
What gene or genes turn on the 
production of ethylene – the 
substance that causes tomatoes to
ripen?  Can the production of 
ethylene be regulated so that 
commercial tomatoes have better
taste, texture and nutritive value?
And is there a common genetic
mechanism that controls ripening 
in all fruit?

To answer these questions,
Giovannoni turned to today’s 
commercially available tomatoes,
which, for shipping purposes, have
been traditionally crossbred with a
mutant tomato variety that never
fully ripens.  Though tomato breed-
ers have used this mutant tomato for
10 to 15 years, the gene controlling
its ripening capabilities was not

known until now.   In 2001, Giovannoni’s lab isolated and
cloned the single gene that is responsible. This gene, which
controls ethylene production in the plant, is turned off in the
mutant variety and is an important key to the overall under-
standing of ripening in tomatoes.

Using biotechnology, Giovannoni may be able to develop
lines of tomatoes in which the ethylene production gene is
active at varying degrees – an advance that would enable
breeders to produce tomatoes that can be shipped at a riper
stage for increased nutrition, flavor and texture.  He is also
using the tomato gene to “fish out” and identify similar 
ripening genes in other kinds of fruit to understand whether 
the ripening process in tomatoes is common among all plants. 
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Understanding the genetic basis of a plant’s ability to adapt to environmental stress can have significant positive future

impact. At BTI, scientists are discovering how pollutants like carbon dioxide and ozone affect plant diversity.  They’re studying the

interaction between plant roots and the soil environment to determine how optimal growth can be achieved in trees.  And they’re

using computer modeling to predict the future health of U.S. forests under various climatic and environmental conditions.

DO AIR POLLUTANTS AFFECT THE
GENETIC DIVERSITY OF PLANTS?

Acknowledging that habitat destruc-
tion is the primary reason for the loss of
plant diversity on earth, Robert Kohut is
studying subtle, but widespread atmos-
pheric pollutants that may also affect
diversity.  Kohut’s lab is investigating
whether genetic adaptation to increasing
levels of carbon dioxide and ozone 
pollution negatively impacts the genetic
diversity of plant populations and alters
their ability to cope with other environ-
mental stresses, such as insects, disease
or climatic change. 

Kohut is using a fast-growing
model plant system (Brassica rapa) to
study the effects of air pollutants.  With a
life cycle of only 50 days, Brassica rapa
enables Kohut to study changes in the
physiological, phenotypic and genetic
properties of these plants over several
generations as levels of carbon dioxide
in the air are gradually increased.  The
theory is that as populations of plants
adapt to higher concentrations of 
pollutants, they may be losing other
genetically based survival characteristics.

Kohut exposed five generations of
Brassica rapa to atmospheric carbon

dioxide concentrations that increased
with each generation, rising from 360 to
660 PPM.  Comparing succeeding 
generations of control and experimental
plants, he observed a modest increase 
in the experimental plants’ rate of 
photosynthesis and a thickening of their
leaves, but he saw no significant change
in the size, number or germination rate
of the seeds the plants produced. Though
these results lead Kohut to believe that a
plant’s ability to exploit carbon dioxide
in the air may provide no reproductive
advantage, he is now assessing what
changes may have taken place at the
genetic level.

Kohut is also interested in determin-
ing whether ozone – the most wide-
spread air pollutant in the United States
– is altering the genetic diversity of 
sensitive species of native plants.  

The results of Kohut’s work promis-
es to provide important information
about the long-term effects of atmos-
pheric pollutants on plants.  In turn, his
work may help set new air pollution
standards that will better protect the
quality and diversity of plant life for
future generations.  

Brassica rapa
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CAN THE AFFECTS OF POLLUTANTS AND HUMAN ACTIVITY
ON FORESTS BE PREDICTED?

The slow growth and longevity of trees make it difficult to
determine the long-term effects of air pollutants and human
activity on the health of forests. To that end, David Weinstein’s
lab is using advanced computer modeling techniques to 
simulate forest growth over long periods of time under varying
environmental conditions.  

In 2001, Weinstein completed a study of the effect of ozone
reduction on forest growth in 13 regions of the Southern
Appalachian Mountains.  The study’s goal was to determine
which of three control scenarios proposed for the regulation
of ozone in the southern U.S. states would have the most
beneficial long-term effect on forests throughout the Southern
Appalachian Mountains.  All three scenarios were predicted to
prevent the loss of the number and diversity of major tree
species due to climbing ozone levels.  These central strategies
were predicted to be critical to the maintenance of key species
in several national forests. 

Weinstein’s computer modeling software revealed that drastic
ozone reduction wasn’t the best strategy for every forest.
Though all 37 forests in the 13 regions were predicted to have 
a stable abundance of trees over time under all three scenarios,
some areas were predicted to lose diversity if ozone were

drastically reduced.  This is because reduced
ozone would increase competition among
the individual tree species in the forest,
with some species proliferating
while others declined. 

HOW DO TREE ROOT SYSTEMS INFLUENCE THE RATE
OF TREE GROWTH?

The interactions between a tree’s roots and the soil in which
it grows are complex and little understood. How do roots
respond to stress? Do root-colonizing fungi help trees tolerate
stress and alter their growth rates?  Why do some trees within a
species grow faster than others in the same species?  These are
currently unanswered questions that BTI scientist Mary Topa is
striving to answer.  

Forest trees, which exhibit unusually high genetic variation
among individuals within a species, are among the most geneti-
cally variable organisms on earth.  By studying a genetically
controlled stand of loblolly pine trees in North Carolina, Topa is
working to understand why some trees grow faster than others
and whether the rate of growth is a result of an individual tree’s
efficiency in using the carbon it extracts from the air.  Because
more than half the annual carbon fixed by a tree is allocated
below ground, studying various root systems under various
environmental conditions is key to understanding tree growth.

Using a variety of scientific techniques, Topa is analyzing
the efficiency of the trees’ rooting strategies under optimal and
stressed soil environments.  She has found that fast growing
trees have a different mycorrhizal community on their roots
than slow growers.  Mycorrhizae are root fungi that are 
beneficial to the tree, providing nutrients in exchange for tree
carbon. She also has found that fast growing trees reduce their
fine root growth in the presence of fertilizer, while slow 
growers do exactly the opposite.  These results suggest that 
fast growers use carbon more efficiently.

In the longer term, Topa’s efforts to understand the genetic
basis of root-soil interaction and the effect of rooting strategies
on the rate of tree growth may enable  scientists to develop trees
that are ideally suited
to their soil 
environment.  Her
work could lead to
trees that require less
fertilizer or water and
grow faster – an
important goal, 
particularly for sustain-
able forestry where
improved yield through
faster growth would be
a significant benefit. 

HOW DO FUNGI PRODUCE BIOACTIVE
CHEMICAL COMPOUNDS?

Fungi naturally manufacture chemi-
cals with biological activity.  Some 
protect the fungus from its own preda-
tors; others cause disease in plants and
animals.  Still other fungal products have
important medicinal uses in 
people, such as penicillin, lovastatin 
and cyclosporin.  Of the estimated 1.5
million fungal species on earth, only
about five percent have been given
names and an even smaller number have
been studied for their abilities to 
produce beneficial chemicals.

The focus of Alice Churchill’s work at
BTI is understanding the genetic bases
for how fungi manufacture bioactive
compounds.  Specifically, her lab 
studies fungi as a resource for novel
genes and chemicals with medicinal
activities, as well as the role of fungal
toxins in causing plant disease. 

Understanding the molecular basis of
natural chemical production in fungi
could lead to new sources of medicines
for human or animal care.  Churchill’s
lab has screened over 100 fungi and

identified genes predicted to synthesize
novel, biologically active natural 
chemicals.  Churchill’s research is 
conducted in cooperation with Cornell
University, the U.S. Department of
Agriculture, and a pharmaceutical 
partner as part of an NIH-funded
National Cooperative Drug Discovery
Group. Her research could lead to the
identification of new fungal chemicals
with anticancer or anti-microbial activity. 

Fungal chemicals can also be involved
in causing plant disease.  In 2001,
Churchill published the results of her
work on toxin production by the
sorghum pathogen Periconia circinata.
She also co-authored a paper describing
genetic transformation of the
Mycosphaerella fungi that cause the
most important diseases of bananas 
and plantains worldwide.  She is also
studying the production of bioactive 
pigments by the chestnut blight 
fungus to understand the role of 
these pigments in the biology of this 
tree pathogen. 
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Plants are critical for human and animal health.  In addition to providing carbohydrates and essential vitamins and

minerals, they are the source of nearly half the pharmaceuticals used to treat human and animal diseases. As a result,

understanding the genetic basis of nutrient production in plants, whether plants can be used to manufacture and deliver vaccines

to people, and using fungi to bioprospect for novel pharmaceuticals are key areas of research at BTI.  This research will ultimately

result in healthier, more nutritious food, and novel ways to immunize people against disease.
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CAN VACCINES BE PRODUCED AND DELIVERED IN FOOD?

The ability to produce vaccines in plants could have 
important implications for human and animal health care,
particularly in developing countries. Hugh Mason’s lab at
BTI is studying “bio-pharming” as a new way to produce
pharmaceuticals, including vaccines, in crop plants.

Mason has already produced vaccines for three human
pathogens – hepatitis B,  E. coli enterotoxin (traveler’s 
diarrhea) and Norwalk virus (diarrhea and vomiting)  – in
genetically modified potatoes.  The potatoes, which contain
only certain portions of the pathogen in their tissues, 
stimulated an immune response in humans and animals 
during clinical trials.  Because these are “subunit” vaccines
(vaccines that contain only certain proteins from the
pathogen), they are safer and less likely to cause disease 
than live or killed conventional, whole-cell vaccines.

In 2001, Mason produced modified tomato lines that 
contained vaccines against each of the three diseases.  He
freeze-dried and powdered the fruit from each line, and then
rehydrated the tomato powder and fed it to mice to determine
whether the fruit would stimulate immunity after it was
freeze-dried and processed.  Preliminary results indicate that
processing did not interfere with E. coli enterotoxin or
Norwalk virus immunity.

Currently, Mason is collaborating with Dow Agrosciences
to develop animal vaccines that could be delivered through
feed.  Future work will focus on the development of more

potent antigens and the use of other food
plants, such as bananas, for the production
and delivery of protein vaccines.  

For delivery to humans, these innovative
vaccines could be extracted from the plants
and converted into pills, delivered by 
injection, or fed to people in food form.
Whatever delivery method is ultimately 
chosen, plant-produced protein vaccines will
be administered by health professionals.

HOW DO PLANTS PRODUCE
NUTRIENTS IMPORTANT FOR
HUMAN HEALTH?

Folic acid, primarily available in leafy
green vegetables, is important to the
body’s ability to make red blood cells and
produce the nervous system chemicals
norepinephrine and seratonin.  It is also one of the few nutrients
known to prevent neural tube birth defects, such as spina bifida.
Joyce Van Eck is working in collaboration with Tricia Conklin
(formerly of BTI) to understand how plants produce folic acid
and how they could be encouraged to produce higher quantities
of this important B vitamin. 

Van Eck’s work, supported by a grant from the Helen
Graham Foundation, focuses on the identification of the genes
in Arabidopsis plants responsible for producing a component 
of folic acid, called PABA.  Her ultimate goal is to elucidate the
biochemical pathway in plants that leads to folic acid 
production.  Through this work, she and other scientists may be
able to use biotechnology to insert the genes for folic acid 
production into crop plants, such as rice, potatoes or wheat, 
that do not naturally produce large quantities of this nutrient.  

Plant disease resistance is another important research focus
in Van Eck’s lab.  In 2001 – in cooperation with Cornell
University and Syngenta, Inc. – she field-tested 2,000 Russet
Burbank potato plants modified to resist late blight
(Phytophthora infestans).  This fungus-borne disease caused 
the Irish potato famine in the 1840s and continues to devastate
potato crops worldwide.  Currently, late blight can only be 
controlled through numerous applications of fungicides – a
costly, environmentally unsound practice. 

In the 2001 field trials, Van Eck’s modified potatoes 
exhibited genetically based resistance to the fungus.  Research
in this area is on going, but Van Eck’s work promises to provide
important ways to enhance agricultural sustainability
throughout the world by reducing the use
of chemical fungicides.

Joyce M. Van Eck, Ph.D. 
Senior Research Associate  /
Plant Biotechnology
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Associate Research Scientist  /
Plant Molecular Biology

24 25
Hepatitis B virus



Gary Blissard 

Lin, G., G. Li, R. R. Granados, and G. W. Blissard. 2001. Stable cell lines expressing 

baculovirus P35: Resistance to apoptosis and nutrient stress, and increased glycoprotein

secretion. In Vitro Cell Dev. Biol. Anim. 37:293-302.

Lin, G., J. M. Slack, and G. W. Blissard. 2001. Expression and localization of LEF-11 

in Autographa californica nucleopolyhedrovirus infected Sf9 cells. J. of Gen. Virol.

82:2289-2294.

Mangor, J. T., S. A. Monsma, M. C. Johnson, and G. W. Blissard. 2001. A GP64null 

baculovirus pseudotyped with Vesicular Stomatitis Virus G protein. J. Virol. 75:2544-2556.

Slack, J. M., and G. W. Blissard. 2001. Measurement of membrane fusion activity from viral

membrane fusion proteins based on a fusion-dependent promoter induction system in insect

cells. J. Gen. Virol. 82:2519-2529.

Thomas Brutnell

Brutnell, T.P. 2001.Transposon tagging in maize. Funct. & Integ. Genomics.

http://link.springer.de/link/service/journals/10142/contents/01/00044/

Alice Churchill

Churchill, A.C.L., L.D. Dunkle, W. Silbert, K.J. Kennedy, and V. Macko. 2001. Differential

synthesis of peritoxins and precursors by pathogenic strains of the fungus

Periconia circinata. Appl. Environ. Microbiol. 67:5721-5728.

Balint-Kurti, P.J., G.D. May, and A.C.L. Churchill. 2001. Development of a transformation

system for Mycosphaerella pathogens of banana: a tool for the study of host/pathogen inter-

actions. FEMS Microbiol. Lett. 195:9-15.

Jonathan Comstock

Cernusak, L. A., J. D. Marshall, J.P.Comstock, and N. J. Balster.  2001. Carbon isotope 

discrimination in photosynthetic bark.  Oecologia 128:24-35

Comstock, J.P.  2001. Steady-State isotopic fractionation in branched pathways using plant

uptake of NO3- as an example.  Planta 214:220-234

Matzner, S.  and J.P. Comstock.   2001. Temperature dependence of shoot hydraulic 

resistance: implications for stomatal behavior. Plant Cell and Environ. 24:1299-1307

James Giovannoni

Giovannoni, J.  2001. Molecular Regulation of Fruit Ripening. Annu. Rev. Plant Physiol.

Plant Mol. Biol. 52:725-749.

Barry, C., E. Fox, H. Yen, S. Lee, T. Ying, D. Grierson, and J. Giovannoni.   2001. Analysis of

the ethylene response in the epinsastic (epi) mutant of tomato. Plant Physiol. 127:58-66.

Robert Granados

Granados, R.R., Y. Fu, B. Corsaro, and P.R. Hughes. 2001. Enhancement of Bacillus

thuringiensis toxicity to lepidopterous species with the enhancin from Trichoplusia ni 

granulosis virus. Biol. Control. 20: 153-159 .

Wang, P. and R.R. Granados. 2001. Molecular structure of the peritrophic membrane (PM):

Identification of potential target sites for insect control. Arch. Insect Biochem. Physiol.

47:110-118.

Garcia, J. J., G. Li, P. Wang, J. Zhong, and R.R. Granados. 2001. Primary and continuous

midgut cell cultures from Pseudaletia unipuncta (Lepidoptera: Noctuidae). In Vitro Cell. Dev.

Biol. Anim. 37:353-359.

Hashimoto, Y. and R.R. Granados. 2001.The Granuloviruses. In The Springer Index of

Viruses. (C.A. Tidona and G. Darai, eds.). Springer-Verlag, Heidelberg, Germany. Vol:46.

1511pp.

Daniel Klessig 

Shah, J., P. Kachroo, A. Nandi, and D.F. Klessig. 2001. A loss-of-function mutation in the

Arabidopsis SSI2 gene confers SA- and NPR1-independent expression of PR genes and

resistance against bacterial and oomycete pathogens. Plant J. 25:563-574.

Yoshioka, K., H. Nakashita, D.F. Klessig, and I. Yamaguchi. (2001) Probenazole induces sys-

temic acquired resistance in Arabidopsis with a novel type of action. Plant J. 25:149-157.

Yoshioka, K., P. Kachroo, F. Tsui, S.B. Sharma, J. Shah, and D.F. Klessig. 2001.

Environmentally-sensitive, SA-dependent defense response in the cpr22 mutant of

Arabidopsis. Plant J. 26:447-459.

Lee, J., B. Blume, D.F. Klessig, and T. Nürnberger. 2001. A harpin binding site in tobacco

plasma membranes mediates activation of the pathogenesis-related gene HIN1 independent

of extracellular calcium but dependent on mitogen-activated protein kinase activity. Plant

Cell 13:1079-1093.

Kloek, A.P., M.L. Verbsky, S.B. Sharma, J.E. Schoelz, J. Vogel, D.F. Klessig, and B.N. Kunkel.

2001. Resistance to Pseudomonas syringae conferred by an Arabidopsis thaliana coronatine

insensitive (coi1) mutation occurs through two distinct mechanisms. Plant J. 26:509-522.

Kachroo, P., J. Shanklin, J. Shah, E.J. Whittle, and D.F. Klessig. 2001. A fatty acid desaturase

modulates the activation of defense signaling pathways in plants. Proc. Natl. Acad. Sci. USA.

98:9448-9453.

Wendehenne, D., A. Pugin, D.F. Klessig, and J. Durner. 2001. Nitric oxide: comparative syn-

thesis and signaling in animal and plant cells. Trends in Plant Sci. 4:177-183

Zhang, S. and D.F. Klessig. 2001. MAPK cascades in plant defense signaling Trends in Plant

Sci. 6:520-527.

Leon Kochian

Pineros, M.A., and L.V. Kochian. 2001. A patch clamp study on the physiology of aluminum

toxicity and tolerance in Zea mays: Identification and characterization of Al3+-induced anion

channels. Plant Physiol. 124: 1-14.

Hacisalihoglu, G., J.J. Hart, and L.V. Kochian. 2001. High and low affinity zinc transport 

systems and their possible role in zinc efficiency in bread wheat (Triticum aestivum L.). 

Plant Physiol. 125: 1-8.

Papernik, L.A., A.S. Bethea, T.E. Singleton, J.V. Magalhaes, D.F. Garvin, and L.V. Kochian.

2001. Physiological basis of reduced Al tolerance in ditelosomic lines of Chinese Spring

wheat. Planta 212: 829-834

Wang, Y.-H., D.F. Garvin and L.V. Kochian. 2001. Nitrate-induced genes in tomato roots:

Array analysis reveals novel genes that may play a role in nitrogen nutrition. Plant Physiol.

127: 345-359.

Lasat, M.M., N.S. Pence, D.L.D. Letham, and L.V. Kochian. 2001. Zinc phytoextraction in

Thlaspi caerulescens. Int. J. Phytoremediation 3: 129-144.

Gregory Martin

Riely, B. and G. B. Martin. 2001.  Ancient origin of pathogen recognition specificity con-

ferred by the tomato disease resistance gene Pto. Proc. Natl. Acad. Sci. USA 98:2059-2064.

Mysore, K. S., R. P. Tuori, and G. B. Martin.  2001. Arabidopsis genome sequence as a tool

for functional genomics in tomato.  Genome Biology 2:1003.1-1003.4.

Cohn, J., G. Sessa, and G. B. Martin. 2001. Innate immunity in plants.  Curr. Opin.

Immunol. 13:55-62.

Fouts, D. E., R. B. Abramovitch, J. R. Alfano, A. M. Baldo, C. R. Buell, S. Cartinhour, A. K.

Chatterjee, M. D. D’Ascenzo, M. L. Gwinn, S. G. Lazarowitz, N.-C. Lin, G. B. Martin, A. H.

Rehm, D. J. Schneider, K. van Dijk, X. Tang, and A. R. Collmer. 2002.  Genome-wide 

identification of Pseudomonas syringae pv. tomato DC3000 promoters controlled by the

HrpL alternative sigma factor.  Proc. Natl. Acad. Sci. USA 99:2275-2280.

Gu, Y.-Q., M. C. Wildermuth, Y.-L. Loh, C. Yang, X. He, Y. Han, and G. B. Martin. 2002.

Tomato transcription factors Pti4, Pti5, and Pti6 mediate cross talk among plant defense 

signaling pathways and overexpression of Pti4 in Arabidopsis enhances disease resistance.

Plant Cell, in press

Hugh Mason

Mor ,T.S., M. Sternfeld, H. Soreq, C.J. Arntzen, H.S. Mason. 2001. Expression of

recombinant human acetylcholinesterase in transgenic tomato plants.

Biotechnol. Bioeng. 75: 259-266.

Kong, Q, L. Richter, Y.-F. Yang, C.J. Arntzen, H.S. Mason, Y. Thanavala. 2001. 

Oral immunization with hepatitis B surface antigen expressed in transgenic plants. 

Proc. Natl. Acad. Sci. USA 98:11539-11544.

Alan Renwick

Renwick, J. A. A., W. Zhang, M. Haribal, A.B. Attygalle, and K.D. Lopez. 2001. 

Dual chemical barriers protect a plant against different larval stages of an insect. 

J. Chem. Ecol. 27, 1575-1583..

Müller, C., J.A.A. Renwick. 2001. Different phagostimulants in potato foliage for 

Manduca sexta and Leptinotarsa decemlineata. Chemoecology 11, 37-41.

del Campo, M. L., F. C. Schroeder, C. I. Miles, C. Müller, R. Booker and J. A.A. Renwick.

2001. A host plant compound controls host recognition by the tobacco hornworm: a 

peripheral neural mechanism for specialization. Nature 411, 186-189.

Haribal, M., Z. Yang, A. B. Attygalle, J. A. A. Renwick and J. Meinwald. 2001.  A cyanoallyl

glucoside from Alliaria petiolata as a feeding deterrent for larvae of Pieris napi oleracea. J.

Nat. Prod. 64, 440-443.

Renwick, J. A. A. 2001. Variable diets and changing taste in plant-insect relationships.  

J. Chem. Ecol. 27, 1063-1076.

Haribal, M., and J.A. A. Renwick. 2001.  Seasonal and population variation in the flavonoid

and alliarinoside content of Alliaria petiolata.  J. Chem. Ecol. 27, 1585-1594.

David Stern

Esposito, D., Higgs, D.C., Drager, R.G., Stern, D.B., and Girard-Bascou, J. 2001. 

A nucleus-encoded suppressor defines a new factor that can stabilize petD mRNA 

in the chloroplast of Chlamydomonas reinhardtii. Curr. Genet. 39:40-48.

Swiatek, M., R. Kuras, A. Sokolenko, D. Higgs, J. Olive, G. Cinque, B. Müller, L.A. Eichacker,

D.B. Stern, R. Bassi, R.G. Herrmann, F.-A. and Wollman. 2001. The chloroplast gene ycf9

encodes a photosystem II core subunit, PsbZ, that participates in photosystem II 

supramolecular architecture. Plant Cell 13:1347-1367.

Esposito, D., A.J. Hicks, and D.B. Stern. 2001. A role for initiation codon context in chloro-

plast translation. Plant Cell 13:2373-2384.

Cahoon, A.B. and D.B. Stern. 2001. Plastid transcription: a ménage a trois? Trends Plant

Sci. (Research News) 6:45-46.

Simpson, C. and Stern, D. 2001. Chlamydomonas as a model system for dissecting 

chloroplast RNA processing and decay. In: Ribonucleases, a volume of Methods Enzymol.

342:384-407.

Mary Topa

Retzlaff, W.A., Blaisdell, G.K. & Topa, M.A. 2001.  Seasonal changes in water source of four

families of loblolly pine (Pinus taeda L.). Trees Structure and Function 15: 154-162.

Retzlaff, W.A., Handis, J.A., O’Malley, D.M., McKeand, S.E. & Topa, M.A. 2001. Whole-tree

biomass and carbon allocation of juvenile trees of loblolly pine (Pinus taeda L.): influence of

genetics and fertilization. Can. J. For. Res. 31: 960-970.

Topa, M.A., Vanderklein, D.W. Corbin & Corbin, A.T. 2001.  Effects of elevated ozone and

low light on diurnal and seasonal carbon gain in sugar maple (Acer saccharum Marsh.).

Plant Cell Environ. 24: 663-677.  

Yang, W.Q., King, P.S., Murthy, R. & Topa, M.A. 2001.  Gas exchange and water use 

efficiency of drought-hardy and mesic families of loblolly pine.  Tree Physiol. (In Press).

Botton, B., Chalot, M., Dizengremel, P., LeTacon, F., Rygiewicz, P. & Topa, M.  (eds.) 2001.

Dynamics of Physiological Processes in Woody Roots. Tree Physiol. Vol. 21: 71-200, Heron

Publishing, Victoria Canada.

Joyce Van Eck

Kamo, K., Roh, M., Blowers, A., Smith, F., and Van Eck, J. 2001. Transgenic Gladiolus, p.

155-170. In: Y.P.S. Bajaj (ed.). Biotechnol. in Agric. and For., Vol. 48. Springer-Verlag,

Heidelberg.

Ganapathi, T.R., N.S. Higgs, P.J. Balint-Kurti, C.J. Arntzen, G.D. May, and Van Eck, J.M.

2001. Agrobacterium-mediated transformation of embryogenic cell suspensions of the

banana cultivar Rasthali (AAB). Plant Cell Rep. 20:157-162.

David Weinstein

Weinstein, D. A., B. Gollands, W.A. and Retzlaff. 2001. The effects of ozone on a lower slope

forest of the Great Smoky Mountain National Park: Simulations Linking an Individual Tree

Model to a Stand Model. For. Sci. 47 (1): 29-42.

Laurence, J.A., W.A. Retzlaff, J.S. Kern, E.H. Lee, W.E. Hogsett, and D.A. Weinstein. 2001.

Predicting the regional impact of ozone and precipitation on the growth of loblolly pine 

and yellow-poplar using linked TREGRO and ZELIG models. For. Ecol. Manag. 146 (1-3):

251-267.

26 27

BTI /  Publications 2001   /BTI /  Staff   /

Management
President and CEO
Daniel F. Klessig, Ph.D.

Vice President for Research
David B. Stern, Ph.D.

Vice President for Finance; Treasurer
John M. Dentes, M.B.A, C.M.A.

Director of Operations
Laurance E. Russell

Director of Development
Dorothy Reddington, M.L.S.

Director of Human Resources
Lucy B. Pola, B.A.

Scientific Faculty
Gary W. Blissard, Ph.D., Scientist, Molecular Biology
Thomas P. Brutnell, Ph.D., Assistant Scientist,

Plant Molecular Genetics
Alice C. L. Churchill, Ph.D., Center Scientist, 

Molecular Mycology
Jonathan P. Comstock, Ph.D., Associate Research 

Scientist, Plant Ecophysiology
James J. Giovannoni, Ph.D., Scientist,

Plant Molecular Biology, USDA Plant, Soil and 
Nutrition Laboratory

Robert R. Granados, Ph.D., Scientist, Virology, 
Charles E. Palm Scientist

Patrick R. Hughes, Ph.D., Scientist, Insect Physiology
Daniel F. Klessig, Ph.D., Scientist, Plant Pathology
Robert J. Kohut, Ph.D., Scientist, Plant Pathology
John Laurence, PhD., Scientist, Plant Pathology
Gregory B. Martin, Ph.D., Scientist, Plant Pathology
Hugh S. Mason, Ph.D., Associate Research Scientist, 

Plant Molecular Biology
J. Alan A. Renwick, Ph.D., Scientist, Chemical Ecology
David B. Stern, Ph.D., Scientist, 

Plant Molecular Biology
Mary A. Topa, Ph.D., Associate Scientist,

Plant Physiology
David A. Weinstein, Ph.D., Associate Research 

Scientist, Plant Ecology 
H. Alan Wood, Ph.D., Scientist, Insect Virology

Adjunct Faculty
Leon V. Kochian, Ph.D., Scientist, Plant Molecular
Biology, USDA Plant, Soil and Nutrition Laboratory

Senior Research Associates
Patricia L. Conklin, Ph.D.
Joyce M. Van Eck, Ph.D.

Research Associates
Cornelius S. Barry, Ph.D.
Meena R. Chandok, Ph.D.
Denise E. Costich, Ph.D.
Keith J. Goodman, Ph.D.
Meena Haribal, PhD
Yoshifumi Hashimoto, PhD.
Pradeep Kachroo, Ph.D.
Roman C. Pausch, Ph.D.
Paul A. Schwarz, Ph.D.
Julia Vrebalov, Ph.D.
Ping Wang, Ph.D.
Keiko Yoshioka, Ph.D.

Postdoctoral Associates
Carina Barth, Ph.D.
Thomas J. Bollenbach, Ph.D.
A. Bruce Cahoon, Ph.D.
Suma Chakravarthy, Ph.D
Jonathan R. Cohn, Ph.D.
Olga del Pozo, Ph.D.
Timothy Devarenne, PhD.
Bruno Donzelli, Ph.D.
Sophia Ekengren, Ph.D.
Julien P. Fey, Ph.D.
Kathleen L. Hefferon, Ph.D.
Owen A. Hoekenga, Ph.D.
Zhong Huang, Ph.D.
Pankaj Jaiswal, Ph.D.
Shunxing Jiao, Ph.D.
Hong Gu Kang, Ph.D.

Young Jin Kim, Ph.D.
Young-Jun Kim, Ph.D.
Yutaka Komine, Ph.D.
Joseph C. Kuhl, Ph.D.
Dhirendra Kumar, Ph.D.
Jason W. Lilly, Ph.D.
Guangyun Lin, Ph.D.
Yongsheng Liu, Ph.D.
Oliver Lung, Ph.D.
Frank L. H. Menke, Ph.D.
Wolfgang Möder, Ph.D.
Kirankumar Mysore, Ph.D.
Jeong Mee Park, Ph.D.
Paxton R. Payton, Ph.D.
Kerry Pedley, Ph.D.
Nicole Pence, Ph.D.
Ruairidh J. Sawers, Ph.D.
Yumiko Shirano, Ph.D.
Manjit Singh Ph.D.
Tara Sirvent, Ph.D.
Robert P. Tuori, Ph.D.
Heribert A. Warzecha, Ph.D.
Hui-Ju Wu, Ph.D.
Wei Qiang Yang, Ph.D.
Zhibiao Ye, Ph.D.
Fasong Zhou, Ph.D.

Emeritus Scientists
Jay S. Jacobson, Ph.D., Plant Physiologist Emeritus
Thomas A. LaRue, Ph.D., Plant Biochemist Emeritus
A. Carl Leopold, Ph.D.,

William H. Crocker Scientist Emeritus
Vladimir Macko, Ph.D., Biochemist Emeritus
David C. MacLean, Ph.D. Plant Physiologist Emeritus
D. C. McCune, Ph.D., Plant Physiologist Emeritus
J. Alan A. Renwick, Ph.D., Scientist,

Chemical Ecology Emeritus
Donald W. Roberts, Ph.D., Roy A. Young

Scientist Emeritus
Richard C. Staples, Ph.D., George L. McNew

Scientist Emeritus
Dewayne C. Torgeson, Ph.D., Plant

Pathologist Emeritus
Leonard H. Weinstein, Ph.D.,

William B. Thompson Scientist Emeritus

Support
Brian K. Bell, A.A.S., Greenhouse/I.P.M.
Elaine W. Benjamin, Executive Assistant
Kay Blake, Accounting Clerk
Michelle L. Brown, Accounting Clerk
Joanne O. Carruthers, A.A.S., A.S.,

Coordinator of Project Administration
Lisa Christian, Accounting Clerk
Richard A. Clark, B.S., Lab Services Supervisor
Joan C. Curtiss, A.A.S., Computer Support Specialist
D’Maris Dempsey, Secretarial Assistant
Shirley M. Geddes, Accounting Clerk
Berta Gutierrez, B.A., Library Assistant
George W. Hoffman, Stockroom Clerk
Kimberley A. Huizinga, Payroll/Benefits Specialist
Misty L. Kirk, Administrative Assistant
Kerry R. Kleckner, B.S., Building Mechanic
Mary Alyce Kobler, B.S., Greenhouse Manager
Rosalie M. Kohlage, Library Assistant
Kathleen P. Kramer, M.L.S., Librarian
Valleri L. Longcoy, Administrative Assistant
Donna L. Meyer, Executive Assistant
Jay P. Miller, B.S., Greenhouse Assistant
Nathan D. Newman, A.A.S., Greenhouse Assistant
Nancy N. Ray, B.S., Retirement/Benefits Specialist
Carol A. Simmons, A.A.S., Greenhouse Assistant
Donald A. Slocum, A.A.S., Senior Building Mechanic
Tammy L. Smith, A.S., Accounting Clerk
Susan Sweeney, A.S., B.S.,

Coordinator of Business Services
Jude D. Tulla, Building Mechanic
Elaine Van Etten, A.S., Computer Services Assistant
Barbara L. Warland, M. Div., Administrative Assistant
Mary Ellen Westlake, Executive Assistant
Donald White, Greenhouse Assistant
Larry J. Willard, A.A.S., Mechanical Foreman

Technical Support
Senior Research Specialists
Paul S. King, B.S.
Dwayne D. Kirk, Project Manager, B.App.Sci., Assoc.
Diploma Mgmt.
Peter B. Woodbury, Project Manager, Ph.D.

Research Specialists
Mark D. D’Ascenzo, B.S.
Paul P. Debbie, B.A., M.B.A.
Brian E. Gollands, M.S.
Joan S. Lenz, B.S.
Bryan Maloney, B.A.
Dennis P. Swaney, M.S.
Ruth White, B.S. (USDA)

Research Assistants
Sara M. Abend, B.S.
Kevin Ahern, B.S.
Murielle Boisson, B.S.
Jamie L. Brenchley, B.S.
Norene Buehner, B.A.
Brian Conlin, B.S.
Liza J. Conrad, B.S.
Chris Cotroneo
Bridget E. Creighton, B.S.
Phyllis Farmer
Juliana Finucane, B.A.
Christine F. Fleet
Vaughn Gingerich, B.S.
Sean T. Hammond, M.S.
Yu Han, M.S.
Amanda J. Hicks, B.S.
Gretchen E. Hoffmann, B.S.
Arthur Kasson, B.S.
Patricia Keen
Nathan Krause, B.S.
Paul E. Lewis, B.S.
Yang Liu, B.S.
Matthew D. Martin-Rehrmann, B.A.
Jude E. Maul, M.S.
Ryan R. McCormack, B.S.
Heather L. McLane, M.S.
Diana R. Medrano, B.S.
Daniel E. Pendleton, B.S.
Sherry E. Roof, A.A.S.
Lorina R. Shinsato, B.S.
Ada M. Snyder, B.Tech.
Dana Tatman-Lilly, M.S.
Joyce Tibbett
Tanya Vasic, B.S.
Monica A. Voionmaa, B.S.
Wendy M. Vonhof, B.S.
Chuanqin Xu, B.S.

Laboratory Assistants
Susan E. Blank, B.S.
Diane Decker, B.S.
Tashi Dhondup
Brian K. Emery
Barbara J. Huddle
Lori Lepak
Ping Liang
Yang Liu
Stephen Littlejohn

Graduate Students
Robert Abramovitch, B.S.
Jeffrey C. Anderson, B.A. 
Daniel Clark, M.Sc.
Sami El-Rakshy, B.S.
Elizabeth A. Fox, B.S.
Derek J. Gingerich, B.S.
Gohkan Hacisalihoglu
Nicole Hanley, B.S.,
Bongghi Hong, M.S.
Anjali Iyer, B.S.
Melinda Klein
Nai-Chun Lin, M.S.
Jurandir Magalhaes
Lyza Maron
Paul Mason
Ashlee R. McCaskill, B.S.
Yong-Sun Moon

Shanna L. Moore, B.S.
Pete Pascuzzi, B.S.
Ashot Papoyan
Brendan K. Riely, B.S
Linda A. Rymarquis, B.S.
Moira Sheehan, B.S.
Clare L. Simpson, B.A., B.Sc. (Hons)
Punchapat Sojikul, B.Sc.
Xiuren Zhang
Xiaoxin Zhang, M.S.

Undergraduate& High School
Georgina Aldridge
Zahirah Alleyne-McNatt
Julie Batley
Carrie Breehl
Krystle Brown
Rhiannon Bussy
Margaret Caplan
Katie Cunningham
Christina Deroos
Kelly Dusinlerre
Vaughn Ginerich
Ruth Gonzalez
Mark Grant
James Grijalva
Gregory Huizinga
Colin Kietzman
Elise Kikis
Hannah Kohut
Paul Kurzel
Eleanor Lahr
Daniel Lane
Melinda Lee
Swetha Madhavarapu
Michael Martin
Maria Martynovsky
Katrina Murdock
Naomi Ndavu
Anna Nowogrodszi
Chinwe Okoro
Vbenosa Orhue
Kieren Patel
Jessica Piel
Wirulda Pootakham
Lauren Putnam
Nina Rajpurdohit
Fiona Renwick
Elizabeth Schissel
Michael Seidman-Zager
Laura Sherman
Jill Simoneau
Luisa Sparrow
Daniel Sullivan
Cecilia Tsang
Robert Vesco
Reena Vishwanath
Anita Vishwanath
Benjamin Wei
Cyprian Wejnert
David Wendell
Amanda Westlake
Kevin Zuzolo

Visiting Scientists
Marilyn Cruz-Alvarez, Ph.D.
Juan Garcia, Ph.D.
Guo-xun Li, Ph.D., Hebei Agricultural University,

P.R. China
Christoph Perin, Ph.D., INRA, France
Anders Tryggvesson, Ph.D., University of Goteborg, 

Sweden
Amanda M. Walmsley, Ph.D., Marsupial Cooperative 

Research Centre and Queensland Agricultural
Biotechnology Centre, Australia

Zhibiao Ye, Ph.D., Huazhong University

Visiting Scholars
Alexandra Bohne, Humboldt University, Germany
Julie Bartley, Oxford University, UK
Roberto Romao, Polytecnic University, Madrid, Spain



Chairman’s Circle ($5,000+)
Anonymous* 
Anthony T. Grefig
Philip Goelet
The Charitable Lead Trusts Created

Under the Will of Francis Goelet 
Paul H. and Carol M. Hatfield Foundation*
David Weinstein and Christina Stark

President’s Circle ($2,000-$4,999)
Daniel F. Klessig and Judy A. Hope-Klessig*
Mrs. Elizabeth McNew*
Carolyn W. Sampson

In memory of Harvey E. Sampson
Anne and Constantine Sidamon-Eristoff*

Senior Scientist’s Circle 
($1,000-$1,999)
Evelyn Berezin*
Dr. Paul F. Hoffman*

In memory of Jane Hoffman
George and Helen Kohut*
Tetlow and Roy H. Park, Jr.*
Leonard and Sylvia Weinstein
Wesfair Agency*

Scientist’s Circle ($500-$999)
John and Cheryl Dentes*
Dr. and Mrs. Ralph W.F. Hardy*
Robert J. and Roberta A. Kohut*
David and Karen Stern
Lori A. Van Dusen*

Associate Scientist’s Circle
($100-$499)
Anonymous*
John B. Babcock*
Lawrence Bogorad
Thomas Brutnell and Mary Howard*
Drs. Harry and Eleanor Burchfield*
Jim and Terry Byrnes*
Cayuga Landscape Co, Inc.*
Luke and Greta Colavito*
Ezra Cornell
Mr. & Mrs. R. Davis Cutting*
Audrey and Bill Edelman
Bob and Johanna Granados*
Susan and Peter Henry
Dr. and Mrs. Stephen Howell
Dr. Chi-Ying Huang
Mary S. Jaffe*
Anthony M. Marzullo, Sr.*

Raymond Matsuura*
In memory of Kaname &
Satoko Matsuura

Dr. and Mrs. Robert C. Miller*
Dorothy Reddington
Alan and Anne Renwick
Larry and Nancy Russell*
Fred T. Tattersall 
Norman and Marguerite Uphoff*
Fred A. (Ben) Williams*

Donor
Mr. and Mrs. David Flinn*
William Fry
Alvaro Goenaga*,

In memory of Mary Goenaga
Lucent Technologies
Mr. and Mrs. William G. Smith*
Pat and Boyce Thompson

* continuing donors

28 29

BTI /  Gifts and Grants 2001  /BTI /  Financial Report 2001  /

  
                      
                   
                      
                         

               
              

 

Staff
Total employees 123

Number with Ph.D. Degree 54

Number of postdoctoral fellows 28

Number of graduate students 27

Number of visiting scientists 6

Number of countries represented 13



EXPLORATIONS

BOYCE THOMPSON INSTITUTE FOR PLANT RESEARCH
Towe r  R o a d

I t h a c a , N e w  Yo r k  1 4 8 5 3

P h o n e : 6 0 7 - 2 5 4 - 1 2 3 4

Fa x : 6 0 7 - 2 5 4 - 1 2 4 2

h t t p : / / b t i . c o r n e l l . e d u


