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The foundation of
biotechnology
is DNA—
the genetic
blueprint of life
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What Is Biotechnology?
Biotechnology is a discipline in which technology is applied in the

production or modification of molecules, or manipulation of living

organisms, to develop useful products, processes, or services.

Biotechnology encompasses a wide range of fields, including biologi-

cal science, chemistry, computer science, medicine, veterinary

medicine, agriculture, environmental science, and engineering. The

umbrella of biotechnology also encompasses a broad array of tech-

nologies, including recombinant DNA technology, gene transfer,

embryo manipulation and transfer, monoclonal antibody production,

and bioprocess engineering.

The foundation of biotechnology is DNA (deoxyribonucleic acid), the

basic genetic material that regulates cell composition and growth in all

living organisms. Particular sequences of genetic information contain

instructions that determine specific characteristics or functions, such as

the type of tissue or organ each cell will help compose as well as the

enzymes, hormones, and other substances it will manufacture. The

universal nature of DNA has enabled scientists to remove strands

containing specific genetic coding from an organism and recombine that

material with DNA from the original organism or from another organ-

ism—a process named “recombinant DNA technology.” This technology

is one of many used in biotechnology to modify the genetic machinery of

organisms and falls under the broader heading of genetic engineering.

Biotechnology is far from new. For thousands of years, microbes have

been used for fermentation processes to make bread, brew alcohol,

and produce cheese, and genetically modified organisms have been

introduced into the environment using techniques such as selective

breeding. What is new are the tools that scientists use to modify

organisms. Advancements now enable researchers to alter an

organism’s DNA with much greater precision, paving the way for

many new applications of biotechnology.

Searching for more and
different ways to treat
cancer, physician scientist
Kit Lam in the Division of
Hematology/Oncology has
made major contributions to
a revolutionary approach to
drug design known as
combinatorial chemistry.
He developed laboratory
methods that now enable
him and other researchers
to combine pieces of
molecules to produce tens
of thousands of new
compounds in a matter of
days. By screening these
compounds, Lam hopes to
identify those that bind to
different molecular targets
in the cancer cell. Some of
these compounds may be
developed into target-
specific cancer drugs that
are more effective and have
fewer side effects.
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How Biotechnology Benefits Society
Critical advances in medical sciences have been made through biotech-

nology. Medications developed using biotechnology techniques have

earned the approval of the U.S. Food and Drug Administration for use by

patients who have cancer, diabetes, cystic fibrosis, hemophilia, multiple

sclerosis, hepatitis, and other serious disorders. Medications have also

been developed to improve the health of animals. A wide array of

diagnostic tools have also been developed using biotechnology,

including tests to diagnose many forms of cancer, autoimmune diseases,

and infectious diseases such as AIDS and hepatitis. Scientists are

currently investigating applications of advanced gene therapy, a technol-

ogy that may one day be used to pinpoint and rectify heredity disorders.

Many of the products we eat, wear, and use are made using the tools of

biotechnology. Using genetic engineering, scientists are able to enhance

the nutritional content, texture, color, flavor, growing season, yield,

disease resistance, and other properties of production crops. Transgenic

techniques are applied to farmed animals to improve the growth, fitness,

and other qualities of agriculturally important mammals, poultry, and

fish. Enzymes produced from recombinant DNA methods are used to

keep bread fresh, remove haze from beer, remove ink from recycled

newsprint, and treat fabric for blue jeans and other denim clothing.

Other recombinant DNA enzymes are used as cleaning agents in laundry

and automatic dishwashing detergents.

37°C

4°C

Blood banks cannot
refrigerate platelets because
the normally discoid cells
(see 37° C above) undergo
a change in shape
(4° C) that renders them
therapeutically useless.
Currently, blood banks
keep platelets at room
temperature and must
discard unused stores after
five days. However,
innovative research by
Professors Fern Tablin
(right) of the School of
Veterinary Medicine and
John Crowe (left) of the
Division of Biological
Sciences has shown that
adding anti-freeze
glycoproteins obtained from
the blood of polar fish to
platelets stabilizes the cells
and extends their shelf life
by more than two weeks.

3



In a field known as environmental biotechnology, naturally occurring

microbes are being used to treat organic and inorganic contaminants in soil,

groundwater, and air. This approach, known as bioremediation, has

become important in water treatment, municipal waste management,

hazardous waste treatment, and other areas. Plants that have been

genetically modified are used for bioremediation as well. In one case,

modified poplar trees have been used to remove mercury from contami-

nated soils. Also exciting are efforts to use genetically modified microbes to

convert biomass—such as corn and cereal straw, forest byproducts, and

municipal waste—into fuels, plastics, and other useful commodities.

Biotechnology is having a tremendous impact on the way scientific

research is conducted. Technologies now enable researchers to obtain

extremely large quantities of precise information. For example,

investigators may now obtain gene expression data for a single tissue,

organ, or organism. The emerging field of informatics is producing new

computer-based methods to acquire, manage, and analyze this type of

data. The confluence of biotechnology and informatics is likely to result

in the discovery of many new valuable medications, therapeutic

approaches, and diagnostic tools in the early 21st century.

The Biotechnology Industry in Northern California
Since the first gene-splicing experiment conducted in the San Fran-

cisco Bay Area in 1973, commercial application of biotechnology has

evolved into a major growth industry in California. More than one

third of the nation’s public and private biotechnology enterprises are

located in the Golden State. By far, the nation’s greatest concentration

of biotechnology firms is in Northern California, principally in the

Bay Area, Sacramento region, and the area in between known as the

“Life Sciences Corridor,” encompassing UC Davis. Biotechnology

companies in the region surrounding UC Davis are engaged in the

development and application or sale of a variety of products including

biopharmaceuticals, vaccines, industrial enzymes, biological

pesticides, crop seeds, bioreagents, DNA chips, DNA analysis tests,

medical diagnostic kits, and nutritional supplements. Regional

economic development groups emphasize their proximity to

UC Davis when recruiting biotechnology companies to the region.

Researchers in the
College of Agricultural and
Environmental Sciences
have discovered a unique
bacterium that consumes
MTBE—a fuel additive used
to reduce auto emissions that
has extensively contami-
nated groundwaters in
California. The microbe uses
MTBE (methyl tertiary butyl
ether) as a food source and
could be potentially used for
remediating MTBE
contamination in ground-
water aquifers. Jessica
Hanson (right), a graduate
student working with
Professor Kate Scow (left),
isolated the bacterium. Scow
and her research team are
now monitoring two test sites
of contaminated ground-
water in Southern California
that they inoculated with the
bacterium. She is also
working with UC Davis civil
and environmental
engineering professors Dan
Chang and Ed Schroeder on
bacterial mixtures that
biodegrade MTBE in a
variety of waste-treatment
systems.
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Chemist Michael Nantz
(right), here with chemistry
graduate student Justin Wyatt
(left), created new compounds
that offer considerable
promise in the emerging
technology of gene therapy.
The compounds, classified as
“cationic lipids,”are a form of
fat that can combine with
DNA and move it across a
cell’s outer membrane. Once
the DNA has crossed the
membrane and entered the
cell, it may be used to
manufacture protein
molecules that have a
therapeutic effect. Nantz
received financial support for
this work through several
corporate-sponsored
research agreements. His
discoveries led to six patents
held by the University of
California. Two corporations
have licensed the patents from
the university, enabling the
companies to sell cationic
lipids for use in gene therapy.

Scientist Paul Gumerlock at the UC Davis Cancer Center used
biotechnology tools to establish a new test to detect genetic
abnormalities in prostate cancer—the most common form of
cancer in American men. The test detects mutations in the p53
gene, a tumor-suppressor gene whose protein product is crucial to
cellular growth and regulation. Gumerlock’s test, which analyzes
RNA (ribonucleic acid) from prostate tumors, detects mutations
with greater sensitivity than tests that analyze genomic DNA.
Mutated p53 genes are associated with poor clinical outcome in a
variety of cancers. Physicians are beginning to use the presence of
p53 mutations as a prognostic marker to help identify those tumors
that are more likely to respond to certain chemotherapies.



PHOTOS  7-8 of brain scan
and of Rick LeCouteur in
surgery suite with caption:

A promising therapy for
brain tumors that may
benefit both animals and
people is being developed
using genetic engineering
and the latest in scanning
technology. Professors Rick
LeCouteur (below, left),
Robert Higgins, and Philip
Koblik in the School of
Veterinary Medicine have
developed a technique that
permits precise, fine-needle
biopsy of an animal’s brain
tumor (right). Once the
presence of a brain tumor
has been confirmed, genes
engineered to target the
tumor cells may be injected
through the same needle
into the brain tumor. If the
tumor cells take up these
genes, the cells may then be
selectively killed by drugs
that target the infected
tumor, but have no harmful
effects on normal brain cells.

UC Davis: Renowned Internationally in Biotechnology
UC Davis is among a small number of university campuses in the United

States distinguished by nationally recognized academic units in each of the

fields that biotechnology encompasses. Research programs of critical

relevance to biotechnology are found in the College of Agricultural and

Environmental Sciences, School of Veterinary Medicine, School of

Medicine, College of Engineering, Division of Biological Sciences, and

Division of Mathematical and Physical Sciences in the College of Letters

and Science. About half of the campus’s faculty members are engaged in

research related to the life sciences. Among the newest of these faculty

members are scientists and physicians with expertise in areas such as

molecular genetics and cancer biology. And as part

of a major growth initiative, the campus will

recruit a significant number of new faculty

members with expertise in genomics and

bioinformatics. Collectively, these scientists form a

dynamic scientific community known for its

innovation and spirit of collaboration.

The UC Davis School of Law, Graduate School of

Management, and graduate programs in fine arts,

economics, political science, psychology,

sociology, English, and history have achieved

corollary preeminence as well, underscoring the

significance of the interdisciplinary collaboration

that is interwoven in the cultural fabric of UC Davis. Recently, the campus

was invited to join the Association of American Universities, which

includes the most distinguished research universities in the nation.

Interactions Between UC Davis and the Biotechnology Industry
UC Davis highly values its interactions with the biotechnology industry.

Recognizing that both university and corporate approaches to research

benefit from joint partnerships, the campus engages in university-

industry research collaborations and trainee exchange and student

internship programs. UC Davis also sponsors conferences and

workshops on biotechnology research and related issues, and offers

specialized training and academic programs for corporate employees,

such as the Advanced Degree Program. In addition, scientists and

B I O T E C H N O L O G Y  AT  U C  D AV I S
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physicians at UC Davis play a critical role in the development of new

therapies by conducting clinical trials of promising compounds for pharma-

ceutical and biotechnology companies. Biotechnology companies support

the campus by sponsoring research, conferences, seminar programs,

students internships, and fellowships, and by donating equipment. Compa-

nies also provide valuable information about their industry to faculty

committees responsible for developing and refining degree requirements.

Education and Outreach Efforts
Academic programs: Increasing applications of biotechnology have created

a rapidly expanding job market for individuals with science and laboratory

training. UC Davis undergraduates can select from a number of discipline-

oriented majors to acquire the background necessary for biotechnology-

associated careers. The campus offers a bachelor of science degree in

biotechnology through the College of Agricultural and Environmental

Sciences, as well as bachelor’s degrees in eight majors in basic biology

through the Division of Biological Sciences. Microbiology majors can select

a “cluster” of courses in biotechnology and applied microbiology. Bachelor

of science degrees are also available in biological systems engineering and

chemical and biochemical engineering through the College of Engineering.

UC Davis also offers a variety of graduate programs with training that can

lead to advanced-level careers in biotechnology. Among these are graduate

programs in microbiology, biochemistry and molecular biology, genetics,

animal science, cell and developmental biology, neuroscience, immunology,

food science, medical informatics, biomedical engineering, and computer

science. Doctoral students can incorporate into their training a designated

emphasis in biotechnology, which features an internship with a biotechnol-

ogy company, specialized course work, and a retreat.

Special courses: The campus offers special workshops and courses in

biotechnology for faculty and staff members, students, postdoctoral

scholars, Cooperative Extension personnel, corporate scientists, and others,

primarily through the Biotechnology Program. These courses focus on

topics in biotechnology, such as polymerase chain reaction techniques, in

situ molecular diagnostics, confocal microscopy, protein and carbohydrate

analysis, and bioinformatics. The Biotechnology Program also has devel-

oped biotechnology-related curricula for high school and community

college teachers.

As a graduate student in
the Advanced Degree
Program, Irene Kuhn is
earning a doctorate in
biochemistry and molecular
biology at UC Davis while
employed at a biotechnology
company. She is conducting
her thesis research at her
company, Berlex Biosciences
in Richmond, California,
under the supervision of
scientists at both UC Davis
and Berlex.
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Biotechnology Program
The Biotechnology Program was established at UC Davis in 1986 as a

hub for biotechnology-related activities, primarily in the College of

Agricultural and Environmental Sciences. Today the program assists the

entire campus by serving as a clearinghouse of information about

biotechnology for members of the campus community and public. During

the academic year, the program is the sponsoring organization for a series

of weekly seminars on cutting-edge research and developments in

biotechnology. The program also serves as an umbrella for collaborations

between campus researchers and private industry and public agencies,

establishment of internships, and organization of educational workshops

and conferences. In addition, the program’s staff coordinates special

training opportunities for doctoral students who want their degree

program to include a designated emphasis in biotechnology.

The Biotechnology Program disseminates information about faculty

research and biotechnology-related resources and activities at UC Davis

through several publications, including:

◗ A Biotechnology Faculty Directory, which describes the interests of

more than 270 faculty members engaged in biotechnology-related

research at UC Davis.

◗ A Directory of Research Programs, Facilities, and Services, which

describes biotechnology-related resources on the Davis campus.

◗ An e-mail update service for distribution of information about

biotechnology-related seminars and courses at UC Davis to

scientists, industry leaders, and

other interested individuals.

To obtain a copy of either of the

publications or to subscribe to

the e-mail updates, contact the

Biotechnology Program office

(see back cover).

UC Davis sponsors
specialized workshops on
topics related to
biotechnology for members
of the university and
corporate communities.
Here Tom Slezak (right)
from the Lawrence
Livermore National
Laboratory describes
methods to construct large
databases of biological
information.
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PHOTO  9 of Pam Ronald and rice plants
with caption

The work of plant
pathologist Pam Ronald
and her colleagues has led
to genetically engineered
resistance of rice to
bacterial blight, a
devastating disease.
This international research
effort marks the first
successful introduction of a
disease-resistance gene by
genetic engineering in the
classification of plants
called “monocots,”
encompassing corn and
wheat as well as rice.
The isolation of this gene
should enable scientists
to develop novel,
environmentally safe
strategies for disease
control in plants.

Professor Tilahun Yilma of the School of Veterinary
Medicine has led a campus effort in developing a genetically
engineered vaccine for rinderpest, a devastating viral
disease that has been responsible for millions of deaths
among cattle herds each year throughout Africa and Asia,
leading to human starvation. The beauty of the vaccine is in
its simplicity of use. Produced by transferring two genes from
the rinderpest virus into the virus used to make the smallpox
vaccine, the recombinant rinderpest vaccine requires no
refrigeration and is simply scratched onto an animal’s neck
or abdomen. Even better, a herder can produce another
250,000 doses of the vaccine by scratching the skin of a
calf, applying the seed vaccine, and a week later harvesting
the scab in saline solution. The vaccine brings hope to many
of the world’s populations that have been threatened by
starvation. Yilma and his colleagues are continuing work on
other recombinant vaccines targeting numerous other
insidious veterinary and human diseases.



UC Davis Research Resources–Programs
Many research programs on the Davis campus support the

interactions of faculty and staff members, postdoctoral scholars,

and students sharing interest and expertise in biotechnology.

These programs include:

◗ Biochemical Engineering Program. Participants in this

program study bioprocess engineering relevant to the develop-

ment of products of economic importance through pharmaceu-

tical and agricultural biotechnology. The facility is used by

faculty members, students, public agencies, and private

enterprise.

◗ California Institute of Food and Agricultural Research

(CIFAR). This self-supporting unit within the College of

Agricultural and Environmental Sciences is a catalyst for

collaboration among university researchers, government

agencies, and commercial industries. Research at the institute

focuses on food safety and preservation, food and agricultural

biotechnology applications, bioremediation technologies, and

related topics of interest.

◗ California Regional Primate Research Center. This facility,

which is available for use by researchers from private

companies and public agencies as well as university faculty

and staff members and students, provides a secure environment

for biomedical study involving non-human primates as

research models.

PHOTO of the Claude
Meares in his laboratory
with caption:

An expert in
bioconjugate chemistry,
Professor Claude Meares
creates new anticancer
agents by combining
radioactive isotopes with
monoclonal antibodies that
target cancer cells. In recent
clinical studies, physician
researchers Gerald and
Sally DeNardo at the
UC Davis Medical Center
found that one of these
agents—an antibody
combined with radioactive
copper (67Cu)—is an
especially powerful therapy
for patients with lymphoma.

B I O T E C H N O L O G Y  AT  U C  D AV I S
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◗ Center for Comparative Medicine. Through the study of infectious

diseases common to humans and animals, researchers in the Center

for Comparative Medicine are working to develop new strategies for

treatment of viral, bacterial, and parasitic conditions. The center,

which is co-sponsored by the Schools of Medicine and Veterinary

Medicine, houses the campus’s Mouse Biology Program. This

program is complemented by JAX Research Systems, an alliance

between UC Davis and The Jackson Laboratory that produces and

maintains genetically customized laboratory mice for researchers

throughout the western United States.

◗ Center for Ecological Health Research. Researchers in this center

seek to understand how multiple stresses interact in affecting

biological and ecological processes in water- and land-based ecosys-

tems. The center is one of only four environmental research centers

in the nation funded by the U.S. Environmental Protection Agency,

National Center for Environmental Research and Quality Assurance.

◗ Center for Engineering Plants for Resistance Against Pathogens

(CEPRAP). Among 24 science and technology centers funded by the

National Science Foundation, CEPRAP is the only one dedicated to

the plant sciences. CEPRAP researchers investigate molecular

mechanisms that regulate plant-pathogen interactions, findings

about which may be used to genetically engineer plants for resis-

tance against pathogens.

◗ UC Davis Genome Center. Recognizing the profound impact of

research that reveals the entire DNA sequence of an organism’s

genetic material, or “genome,” UC Davis is establishing a major new

center on campus for genomics research. The center will unite

research activities in schools and colleges throughout the campus.

A new genome and biomedical sciences building will ensure that

faculty members have access to cutting-edge genomic technologies,

and will include a large biomedical engineering facility. Associated

with the center will be a core group of bioinformatics scientists who

will oversee the use of computers to manage and analyze large

amounts of data generated by research in the biological sciences.

◗ Center for Neuroscience. The study of brain mechanisms respon-

sible for human cognitive and perceptual processes is the focus of

researchers in the Center for Neuroscience. Among the sources of

research funding at the center are the National Institutes of Health,

Thea Wilkins (right),
associate professor of
agronomy and range
science, coordinates a
multi-million dollar cotton
genome project funded by
the National Science
Foundation that aims to
identify genes
important in the
development of cotton
fibers. Here she and
postdoctoral researcher
Geoffrey Routh use a
robotic microarrayer to
analyze expression profiles
in cotton fibers.
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The Seed Biotechnology
Center, says director Kent
Bradford, is a partnership
between UC Davis and the
seed and plant biotech-
nology industries to
facilitate discovery and
commercialization of new
technologies for agricultural
and consumer benefit.

National Science Foundation, James S. McDonnell Foundation, and

Human Frontiers Science Program.

◗ Large Animal Transgenic Center. Located in the Department of

Animal Science, this campuswide center helps researchers create

transgenic large animals for research purposes. In most cases,

promising approaches to creating transgenic animals are identified

in experiments using transgenic mice. The center enables research-

ers to tests these approaches in large animals, such as goats and pigs.

◗ UC Life Sciences Informatics Program. This program is one of

several University-Industry Cooperative Research Programs

established by the University of California. The program joins

corporate partners in funding research on informatics—the acquisi-

tion, management, and analysis of large data sets and data bases—in

the life sciences. The systemwide program is based at UC Davis.

◗ Seed Biotechnology Center. The mission of this center is to inform

the business community about university research related to seed

biotechnology and to connect investors with faculty partners. The

center is also involved in continuing education and public service

activities related to all aspects of seed biology and technology.

◗ UC Davis Cancer Center. Located in the UC Davis Medical Center

in downtown Sacramento, the UC Davis Cancer Center provides

medical, surgical, and radiation services for patients from through-

out Northern California. The center also includes a research

laboratory and an extensive clinical trials program that evaluates

promising new treatments and diagnostic techniques for different

types of cancer.

◗ W.M. Keck Center for Structural Biology. Established with support

from the W.M. Keck Foundation, this center includes both an X-ray

crystallography suite and a Protein Expression Facility. In the latter

facility, scientists, staff members, and students use bacteria, yeast,

and cell culture systems to produce large quantities of protein

necessary for determining protein structure using X-ray

crystallography.
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PHOTO 3 of Raymond Rodriguez with caption:

A remarkable
application of
biotechnology is enabling
production of human
nutritional and therapeutic
proteins in genetically
enhanced cereal grains
such as rice and barley.
Professor Raymond
Rodriguez (right) of the
Division of Biological
Sciences, here with
undergraduate Corazon
Victa (left), has discovered a
means of using wholesome
cereal grains and grain-
based products to deliver to
the consumers some of the
health benefits found in
human milk and plasma.
Cereal grains producing
human milk proteins could
be used to make better
infant formula and baby
food while grains
expressing plasma proteins
could be used to treat
emphysema, combat
dangerous viral infections,
or serve as a bio-adhesive
for sealing battlefield
wounds. The University of
California has filed several
patent applications for these
discoveries and has
licensed the rights for their
use to a local biotechnology
firm founded by Rodriguez.



UC Davis Research Resources–Facilities
Many specialized laboratory facilities on the Davis campus support research

in biotechnology and the use of biotechnology tools. These facilities include:

◗ Animal Resources Service. This service of the School of Veterinary

Medicine provides facilities and professional staffing for the selection,

care, and analysis of animals used for teaching and research. The

facilities include JAX Research Systems, a collaborative program

between The Jackson Laboratory and UC Davis that produces and

maintains genetically customized laboratory mice.

◗ Antibody Engineering Laboratory. Research at this biomedical facility

involves protein engineering, with special emphasis on the production

of recombinant antibodies of environmental health importance.

◗ Biological and Agricultural Engineering Sensors and Instrumenta-

tion Laboratory. This engineering facility supports research in areas

such as bioprocess engineering, microbial kinetics, microbial ecology,

biosensors, bioelectronics, and bioremediation.

◗ Computer Science Theory Laboratory. Located in the College of

Engineering, this laboratory supports research on a broad range of

topics, including problems in computational biology. Research in

this area focuses on the use of computers to manage and analyze

large amounts of biological data, such as DNA sequence data from

genome projects.

◗ Controlled Environment Facility. Comprising more than 100 plant

growth chambers, this research facility provides controlled conditions

under which light intensity, temperature, humidity, photoperiod, and

irrigation can be independently and precisely regulated.

◗ DBS Sequencing Facility. Located in the Division of Biological

Sciences, this facility provides technical support and equipment for

sequencing double-stranded and single-stranded DNA from plasmids

and PCR products. UC Davis scientists, staff members, and students

use the facility on a fee-for-service basis.

◗ Diagnostic Molecular Pathology Laboratory. A unit of the UC Davis

Medical Center, this laboratory uses molecular probes to analyze DNA

mutations found in neoplastic, infectious, and genetic diseases.

Applications of this technology include rapid microbiological

diagnosis, diagnosis and classification of neoplasias, and molecular

characterization of inherited diseases.

◗ Embryo Transfer Laboratory. Researchers in this animal science

laboratory use embryo transfer procedures to understand embryo

B I O T E C H N O L O G Y  AT  U C  D AV I S

Computer scientist Daniel
Gusfield (right) oversees the
Computer Science Theory
Laboratory, where
postdoctoral fellow
Oliver Eulemsteim (left) is
developing a program to
predict gene duplications
from DNA sequence data.
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development in domestic livestock. Experiments include in vitro manipula-

tion of preimplantation embryos both from domestic livestock species and

from rodent species used as model organisms.

◗ Facility for Advanced Instrumentation. This resource provides

campuswide access to powerful and specialized scientific instrumenta-

tion, including mass spectrometers, microanalysis equipment, and

scanning electron microscopes equipped with energy-dispersive X-ray

detectors for microchemical characterization.

◗ Flow Cytometry Facilities. UC Davis has several facilities with flow

cytometry instruments to characterize and sort cells using selected

parameters. These include a core flow cytometry laboratory in the

Department of Pathology, and facilities in the Division of Rheumatology,

Allergy, and Clinical Medicine and Cancer Center at the UC Davis Medical

Center. Another facility, the Becton Dickinson Flow Cytometry Labora-

tory and Training Facility, is located in the Division of Biological Sciences.

◗ Health Sciences Research Facilities. Encompassing the Electronics and

Instrument Shop, Surgical Research Facility, and Biochemistry and Special

Instrumentation Laboratory, the health sciences research facilities offer

support to faculty, staff, and student researchers in the School of Medicine

and at the UC Davis Medical Center in Sacramento.

◗ International Laboratory of Molecular Biology for Tropical Disease. As a

collaborative laboratory on biotechnology for the United Nations, this

facility unites molecular biologists in research on pathogenetic mechanisms

of human and animal tropical diseases. Among its goals are the develop-

ment of vaccines and rapid diagnostic kits to aid in tropical disease control.

◗ Microfabrication Facility. The Department of Electrical and Computer

Engineering operates this class 100 clean-room facility for teaching and

research in the design, manufacture, and testing of microelectronic

circuits, microphotonic devices, biomedical microdevices, and

Microelectro-mechanical Systems (MEMS). The facility is available to all

University of California students and faculty researchers on a recharge

basis, and to corporate researchers and those at national laboratories and

other academic institutions on a contract basis.

◗ Microscopy Facilities. Laboratories throughout the Davis campus contain

microscopes of varying types. Dedicated facilities for microscopy include

the Microscopy and Imaging Facility in the Division of Biological

Sciences, which houses transmission electron and confocal microscopes.

Both transmission and scanning electron microscopes are found in the

Working with
Professor Gary Anderson
(left), graduate student
Stefanie Oppenheim (right)
is using animal embryo
transfer techniques to
understand maternal
immunological recognition
of a developing embryo.
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PHOTO 10 of Abhaya
Dandekar and/or
transgenic fruit tree
orchard with caption:

medical school’s Electron Microscopy Laboratory.

◗ Murine Targeted Genomics Laboratory. This laboratory is the core

facility of the UC Davis Mouse Biology Program. Designed to advance

research and training in mouse biology, the facility specializes in the

production of genetically-altered mice. It supports work in molecular

biology, cell and embryo culture, microinjection, and mouse breeding

and housing.

◗ Nuclear Magnetic Resonance (NMR) Facility. Accessible to researchers

in the biological, medical, and physical sciences, the NMR facility

contains six multinuclear spectrometers and associated equipment for

high-quality imaging.

◗ Protein Structure Laboratory. Amino acid analysis, protein sequencing,

oligonucleotide synthesis, peptide maps, and database searchers for identifi-

cation of proteins can be performed in this facility, which is available to

private enterprise as well as to faculty and staff members and students.

◗ Transgenic Mouse Research. Several research facilities at UC Davis use

transgenic mouse technology as an experimental tool for studying complex

biological phenomena, including:

– The Transgenic Mouse Facility in the Department of Animal Science,

which includes a station for the micromanipulation of animal embryos

and space to raise transgenic animals.

– The Murine Targeted Genomics Laboratory associated with the

UC Davis Mouse Biology Program (see above).

– The Transgenic Mouse Program in the Department of Medical

Pathology. The related Transgenic Mouse Histopathology Service

provides comprehensive analyses of transgenic mouse phenotypes

for investigators throughout the world.

◗ Veterinary Genetics Laboratory. This facility is the largest equine blood-

typing facility in the world, with laboratory personnel testing 50,000 to

60,000 samples per year for over 30 breed registries, primarily for equine

parentage verification. The laboratory also offers DNA-typing services and

can identify economically important genetic traits and diagnose clinical

problems. In addition, the laboratory hosts a variety of research projects

involving both domestic and wild animal species.

◗ X-Ray Crystallographic Facility. Recognized for pioneering work in low-

temperature crystallography and handling of air-sensitive materials, this

chemistry department facility enables researchers to apply X-ray diffraction

in the investigation of crystal and molecular structures.

In the early 1990s,
professor of pomology
Abhaya Dandekar
conducted the world’s first
experiments involving
genetically engineered
apple trees. Today, he and
his research colleagues
continue to develop
transgenic apple trees for
studies that may have
substantial economic
implications for California’s
annual $3.4 billion
commercial fruit and nut
crops. They are currently
evaluating methods to
reduce pest damage in
walnut orchards and to
increase the shelf life of
apples. In addition, they are
using transgenic apples to
examine fundamental
processes in apples, such as
the biosynthesis of the sugar
sorbital. This process affects
both leaf and fruit
development and
susceptibility to
environmental stresses,
including drought and high
levels of carbon dioxide.
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In the W. M. Keck Center
for Structural Biology,
bacterial cultures are one of
several biological systems
used to produce large
amounts of protein for
X-ray crystallography
studies. Scientists (left to
right) David Wilson, Andy
Fisher, and Enoch Baldwin
use high-speed computers
at the center to analyze
the results of X-ray
crystallography studies and
ultimately determine a
protein’s three-dimensional
structure.



For further information about
biotechnology at UC Davis contact the
Biotechnology Program office:

Biotechnology Program
University of California
One Shields Avenue
Davis, CA 95616

Phone: (530) 752-3260

Fax: (530) 752-4125

E-mail: biotechprogram@ucdavis.edu
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