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TENTH ANNUAL 
 

BIOTECHNOLOGY TRAINING RETREAT 
 

Christian Brothers Retreat Center 
Napa Valley 

 
Saturday, March 17, 2001 

 
 
 
 
 
Morning session 
 
8:15 am  Registration & continental breakfast 
   
8:45 am  Welcome by Martina McGloughlin, Director, 

Biotechnology Program 
 
Introduction by John Yoder, Chair of the Designated 
Emphasis in Biotechnology  

   
9:00 - 11:30 am  Affiliated company presentations* (20 min.) 

may include brief overview of the company's mission; 
their research and development along project lines 
and/or a more in depth coverage of specific research 
projects. (Chiron, Monsanto-Calgene campus). 
Approximately five minutes for questions will 
be allotted at the end of each presentation.   
(*Some of our affiliated companies were unable 
to attend this year.) 
 
Two faculty trainers & fellows presentations. An 
overview of their research projects, beginning with a 
five minute overview of the lab focus by the trainer, 
followed by a more detailed description by the fellow 
(15 min.) of his/her research. 
 
Presentation by Janice Morand, Ph.D., UC Davis 
Internship and Career Center 
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Afternoon session 
 

  

11:30 - 2:00 PM  Poster session & lunch: Fellows, trainers, other 
students and invited companies will present Posters.  
There also will be opportunity for the fellows and other 
students to intermingle with the company trainers and 
gain a greater insight into research in the private 
domain and also, to develop ideas for suitable 
internship projects. 

   
2:00 - 4:00 PM  Two faculty trainers & fellows presentations. An 

overview of their research projects, beginning with a 
five minute overview of the lab focus by the trainer, 
followed by a more detailed description by the fellow 
(15 min.) of his/her research.  
 
Invited company presentations (15 min.) may 
include brief overview of the company's mission; their 
research and development along project lines and/or 
a more in depth coverage of specific research projects. 
Approximately five minutes for questions will 
be allotted at the end of each presentation. 
(Sponsored by BioSTAR) 
 

   
4:00 PM  DEB Student Presentations  

 
5:00 PM  Close 
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TENTH ANNUAL 
 

BIOTECHNOLOGY TRAINING RETREAT 
 

Saturday, March 17, 2001 
 

Program Overview 

 
8:15am  Registration 
 
8:45am Introduction & Welcome 
 
 
Company & fellow presenations:       Martina McGloughlin, Chair 
 
9:00am Chiron, a diversified biopharmaceutical   Edward Moler 
     company   Principal Scientist 
  Cancer Genomics 
 
9:30am Monsanto, Calgene Campus   Alison Van Eeneenam 
     Research Scientist 
     Genomics Team 
 
10:00am                         Break 
 
 
10:15am Statistical Analysis of Microarray Data     David M. Rocke 
       Statistics/CIPIC 
     
 
10:20am Applications to Microarray Data of a    Blythe Durbin 
  Two-Component Model for Measure Error   Statistics  
     
10:40am   Transcriptional Profiling to Model Metabolic  Manuel Torres 
  and Signal Transduction Pathways Associated Genetics 
 with Chemical Interactions Between Plants 
 
11:00am   Internships        Janice Morand 
      UC Davis Internship & Career   
          Center 
 
11:30    Presentation of Posters 
 
 
12:00pm     Lunch & discussion  
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Company & fellow presentations:  George Bruening, Chair 
 
2:00pm   Molecular Virology/Vaccine Development  Tilahun Yilma 
   VM-ILMB 
  
  Enhancing the Immune Response  Fatema Aziz 
              To Recombinant Vaccinia Virus Vaccine  Comparative Pathology 
 
2:25pm Natural Product Biosynthesis and prospect  Ben Shen 
  of Engineering     Chemistry 
       
  Enediyne C-1027 as a Model for the Rational  Jeffrey Murrell 
           Engineering of Bioactive Compounds    Chemistry 
 
 
 
 
2:40pm Overview of Aradigm Corp. Research  David Cipolla 
    Director, Pharm. Development 
 
3:00pm Overview of Celera AgGen     Hong Zhang 
       Principle Scientist, Bioinformatics 
 
3:15pm Overview of Large Scale Biology Research   Gary Wolfe 
    Director, Bioinformatics 
 
3:30pm Overview of Sygenta Research    Therese St. Peter 
        Food Industry  
       North American Research & Dev. 
 
3:45pm Break 
 
 
DEB student presentations 
 
4:00pm Mechanism of Cell Wall Polymer Swelling    Mary Kalamaki 

   Agricultural and Environmental  
   Chemistry 

 
4:15pm Linking the Checkpoint Control with     Edwin Haghnazari 
  Recombinational DNA Repair     Microbiology 
 
  New Microarray Facility      Michael George 
           Internal Medicine 
 
5:00pm Bus departs 
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POSTER TITLES 
 
 
 
 

A. Yeast Culture Collection 
 
Kyria Boundy-Mills, Herman Phaff, and Heather Presley 
UC Davis, Food Science and Technology 

 
 
 

B. Understanding the Hybrid Nonribosomal Peptide Synthetase/Polydetide 
Synthase Template Assembly of Bleomycin 

 
Dan J. Edwards, Liangcheng Du, Cesar Sanchez, Mei Chen, Jeff M. Murrell, 
and Ben Shen 
UC Davis, Chemistry 

 
 
 

C. Genetic And Biochemical Characterization of Macrotetrolide Biosynthesis in 
Streptomyces Griseus DSM40695 

 
W.C. Smith, H.J. Kwon, L. Xiang, and B. Shen 

  UC Davis, Chemistry 
 
 
 

D. California Institute of Food & Agricultural Research (CIFAR) 
 
Sharon Shoemaker 
UC Davis, Food Science & Technology 

 
 
 
 E. Presentation of Research from the Yoder Lab 
 
  John Yoder 
  UC Davis, Vegetable Crops 
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CHIRON: A DIVERSIFIED BIOPHARMACEUTICAL COMPANY 
 
 
Edward Moler 
Principal Scientist, Research 
Cancer Genomics  
Chiron Corporation 
4560 Horton Street 
Emeryville, CA 94608 
 
 
Overview: 
 
Chiron is a diversified biopharmaceutical company with businesses in vaccines, diagnostics 
and therapeutics, with a focus on infectious diseases, oncology, critical care and 
cardiovascular disease. Chiron’s central research effort, Chiron Technologies, uses three 
methodologies:  recombinant protein production; gene therapy and combinatorial chemistry 
to discover and develop new products for unmet medical needs. The targets for these efforts 
are discovered using high throughput functional gene discovery. In addition, this group has 
the mandate to develop new technologies, which can be used in the diagnosis, prevention 
and treatment of human disease.  Examples of both present products and future directions 
will be presented.    
 
Cancer Genomics: 
 
In the area of cancer genomics, the main focus is to develop and apply methods using high-
throughput expression screening to identify genes that are potentially useful as therapeutic 
intervention targets and diagnostic tests. 
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MONSANTO, CALGENE CAMPUS 
 
 
Alison Van Eenennaam 
Research Scientist, Genomics Team  
Monsanto, Calgene Campus 
1920 5th Street 
Davis, CA, 95616 
 
 
Calgene was founded in 1980 and is perhaps best known for the development of the first 
commercialized genetically engineered food, the FLAVR SAVR tomato. Monsanto acquired 
Calgene in 1997 and it is now a research and development site within Monsanto AG. Current 
research at Calgene focuses primarily on improving quality traits for feed and food, as well 
as nutritional approaches for the enhancement of health. Calgene has approximately 100 
employees and it is the primary site within Monsanto for the canola biotech pipeline. Current 
projects include increasing the value of field crops by optimizing the micronutrient and oil 
profile of the grain. Several genomic-based approaches are being utilized for gene discovery. 
Functionality of candidate genes is then assessed in model systems. Examples of the use of 
genomic-based approaches to identify interesting gene leads will be presented.  
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STATISTICAL ANALYSIS OF MICROARRAY DATA 
 
 
David M. Rocke 
Center for Image Processing and Integrated Computing (CIPIC), University of California, 
Davis 
 
 
Microarray technology, including DNA arrays, has the potential to revolutionize the biological 
sciences. These technologies allow the simultaneous determination of gene expression in 
thousands of genes from a single sample and related methods allow the determination of 
thousands of protein affinities or antibody bindings for immunoassays. In spite of the 
importance of the technology, they are sufficiently new that there has been little work on the 
statistical aspects of the problem. First, we need to know some fundamental things about 
measurement error on a gene-by-gene basis. There is little known about this now, even about 
such basic issues as when an expression measurement is statistically different from noise in 
an assay. Furthermore, to fully realize the potential of massive microarrays, it will be 
necessary to analyze the data in a multivariate fashion, using techniques of classification, 
clustering, and pattern recognition. We will need to use techniques from chemometrics to 
deal with the high dimensional data. Our group is attacking all of these problems in 
collaboration with investigators in many areas of the biological sciences. 
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APPLICATIONS TO MICROARRAY DATA OF A TWO-COMPONENT MODEL FOR 
MEASUREMENT ERROR 
 
 
David M. Rocke and Blythe Durbin* 
Center for Image Processing and Integrated Computing, University of California, Davis 
 
 
We discuss the application of a two-component model developed for analytical chemistry data 
to microarray data.1  This model predicts that the error standard deviation will be 
approximately constant at low expression levels, and will be approximately proportional to 
the mean expression at high expression levels.  Microarray data with replicated observations 
for each gene confirm the appropriateness of this model.  We introduce an algorithm for 
distinguishing expressed genes from those at background, and describe how this algorithm 
can be used to estimate parameters of the two-component model.2  Finally, we discuss the 
problem of finding a symmetrizing transformation for microarray data, using this model as a 
starting point.  
 
References: 
1) Rocke, David M.; Lorenzato, Stefan.  A Two-Component Model for Measurement Error in 
Analytical Chemistry.  Technometrics,  1995, 37: 176-184. 
2) Rocke, David M.; Durbin, Blythe.  A Model for Measurement Error for Gene Expression 
Arrays. (manuscript). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*Graduate student presenter
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OVERVIEW OF RESEARCH: 
PLANT – PLANT COMMUNICATION 
 
 
John Yoder 
Department of Vegetable Crops, University of California, Davis 
 
 
The recognition of host plants by parasitic plants offers a unique opportunity to investigate 
plant-plant signaling.  Phenolic molecules released by host roots trigger the development of 
haustoria in parasitic plants.  Haustoria are globular outgrowths on parasite roots whose 
functions are to attach the parasite to the host, invade the host root cortex, and establish 
a vascular continuum through which the parasite robs host resources.  The impact to the 
host plant can be debilitating, and agriculturally parasitic plants are devastating.  In Africa, 
over two thirds of the 73 million hectares cultivated in cereals and legumes are infested 
with Striga.  The FAO estimates that the lives of over 100 million Africans in 25 countries 
are threatened by crop losses by Striga.  In the United States, dwarf mistletoe 
(Arcethobium) is estimated to destroy up to 3.2 billion board feet of lumber per year in 
western forests.  Understanding the genetic mechanisms governing host recognition and 
haustorium development should enable us to develop rational strategies for engineering 
host resistance against parasitic weeds.  We are using the parasitic plant Triphysaria to 
define the genetics of host recognition and haustorium development.  Triphysaria is useful 
for these studies because it is a facultative parasite whose host range includes Arabidopsis, 
it is a simple diploid amenable to genetic analyses, and, haustorium development can be 
monitored in vitro.  Using geographically defined ecotypes of Triphysaria, we have identified 
heritable variation in three parasite specific phenotypes; spontaneous hasutorium 
formation, sibling recognition, and, responsiveness to exogenous phenolic signals.  These 
may represent recognition races for different signal molecules.  We are also using 
suppressive subtraction to identify cDNAs differentially abundant in Triphysaria roots after 
treatment with haustorial inducing factors.  Sequence comparisons are being used to assign 
tentative functions.  Gene expression is being characterized in Triphysaria and the closely 
related, non-parasite Antirrhinum by in vitro and in situ hybridizations.  Multi-array 
technology is being used to examine the global expression pattern of HIF induced genes in 
both parasites and non-parasites.  A long-term objective is to assign biological functions to 
cloned genes by combining our genetics and molecular approaches. 
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TRANSCRIPTIONAL PROFILING TO MODEL METABOLIC AND SIGNAL 
TRANSDUCTION PATHWAYS ASSOCIATED WITH CHEMICAL INTERACTIONS 
BETWEEN PLANTS 
 
 
Manuel Torres*2 and John I. Yoder1 

1Department of Vegetable Crops, University of California, Davis 
2Visiting Scientist, Bioinformatics Research Center, Medical College of Wisconsin 
 
 
Our overall goal is to understand how roots of plants interact and use this information to 
improve the subterranean performance of crops in relation to weeds. One phenotype 
associated with a plant-plant interaction is the development of haustoria on the roots of 
parasitic plants. Haustoria are parasite specific root organs that attach the parasite to the 
host and allow the unidirectional transfer of nutrients into the parasite. Haustorium 
development is completely dependent on signal molecules released from host roots and 
provides an excellent system for investigating molecular mechanisms of plant-plant 
interactions in the rhizosphere. The goal of my dissertation research is to characterize the 
genes and regulatory elements that govern the developmental pathway of haustorium 
formation. The lab has isolated and sequenced over one hundred distinct transcripts from the 
plant parasite Triphysaria following treatment with the haustorium-inducing factor 2,6-p-
dimethoxybenzoquinone (DMBQ). My first objective is to organize the clones, their sequences, 
hybridization data, and the functional characterizations of these genes, into a relational 
database. The database will be accessible to the plant biology community via the World Wide 
Web. The lab has identified a candidate subset of about eighty transcripts that are predicted 
from sequencing and hybridization analyses to be of particular interest. Others are arraying 
this preselected set of biologically interesting clones in the Yoder lab. To avoid difficulties 
contributed by gene redundancy, we are spotting gene specific oligonuceotides onto the 
arrays. My second objective is to identify 50- to 70-bp oligomers in the 3’ and 5’ UTRs optimal 
for hybridization.  The lab will interrogate these well-defined, gene specific arrays with probes 
generated from RNA obtained from different plant treatments. The variables being examined 
include temporal expression of the gene subset after induction, the identification of primary 
response genes, induction with alternative haustorium inducing factors, and differentially 
responding lines of plants. My third objective will be to identify clusters of co-regulated genes, 
combine this information with functional studies and predictions from database searches to 
synthesize a model of metabolic pathway dynamics of early haustorium formation. 
 
 
 
 
 
 
 
 
*Graduate student presenter
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OVERVIEW OF RESEARCH:  
MOLECULAR VIROLOGY/VACCINE DEVELOPMENT 
 
 
Tilahun D. Yilma 
Veterinary Medicine-PMI and International Laboratory of Molecular Biology for Tropical 
Disease Agents (ILMB), University of California, Davis 
 
 
The mission of the International Laboratory of Molecular Biology (ILMB) is to conduct and 
coordinate a research program that brings together experts in molecular biology, in order to 
facilitate work on the pathogenetic mechanisms of human and animal tropical diseases. In 
addition to study of the molecular biology of diseases agents, the ILMB has specific goals of 
developing vaccines and rapid diagnostic kits to aid in tropical disease control. The ILMB has 
been named as a Collaborative Laboratory of the Food and Agriculture Organization of the 
United Nations, and has taken on additional responsibilities in this regard that are consonant 
with its major mission. Working within the guidelines of the FAO program to combat hunger 
in developing nations, the ILMB is broadly concerned with development of biotechnology 
programs for animal production and animal health, training of scientists from developing 
countries, transfer of biotechnology information and techniques to these countries, and 
formation of a network of laboratories dealing with specific biotechnology issues. The ILMB 
focus on vaccine development is not limited to animal health. The search for the efficacious 
and safe vaccine for human immunodeficiency virus (HIV) infection is a top priority. Simian 
immunodeficiency virus (SIV) in macaques is the vest available model for HIV in humans and 
is being used as a prototype for finding a vaccine. 
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ENHANCING THE IMMUNE RESPONSE TO RECOMBINANT VACCINIA VIRUS 
VACCINE 
 
 
Fatema H. Aziz*, Paulo H. Verardi, Leslie A. Jones, and Tilahun D. Yilma. 
International Laboratory of Molecular Biology for Tropical Disease Agents,  
Department of Veterinary Pathology, Microbiology and Immunology,  
School of Veterinary Medicine, University of California, Davis 
 
 
The long-term objective of this project is to develop safe and efficacious live recombinant 
vaccines.  Using vaccinia virus as a vector, we want to evaluate the effects of expressing 
cytokine genes in addition to deleting viral immune-modulating genes on vaccine safety and 
immunogenicity.  These optimized recombinant vaccinia virus vaccines (rVVs) are believed to 
elicit augmented protective immune responses.  To investigate this hypothesis, we have 
constructed rVVs which lack the VV B13R and B22R immune modulating genes and co-express 
IFN-  or IL-18 as well as an immunogenic heterologous gene, vesicular stomatitis virus 
glycoprotein G.  B13R (SPI-2) and B22R (SPI-1) are nonessential vaccinia virus (VV) genes 
that encode for homologs of serine protease inhibitors (serpins).  Both proteins have potent 
anti-inflammatory properties.  B13R blocks apoptosis by inhibiting the proteolytic activity of 
interleukin-1  converting enzyme and granzyme B.  B22R acts synergistically with B13R to 
block granule-mediated cytolysis and may be needed for the efficient expression of viral late 
genes.   In this study, groups of immunocompromised BALB/cBy mice were inoculated 
intraperitoneally with v50 (a recombinant VV expressing the vesicular stomatitis virus 
glycoprotein at the thymidine kinase locus) or its derivatives v50 B13R and v50 B22R, 
which have further deletions in the B13R or B22R gene, respectively.  Athymic mice inoculated 
with v50 B13R and v50 B22R survived significantly longer than v50-inoculated mice.  The 
deletion of the B13R gene increased recombinant VV clearance and limited viral spread in 
immunocompromised mice.  In addition, groups of immunocompetent CB6F1 mice were 

challenged intranasally with the VV Western Reserve strain or its derivatives v B13R and 
v B22R, which have deletions in the B13R or B22R gene, respectively.  Significant weight 
loss was observed in animals inoculated with WR, but not in those inoculated with v B13R 
or v B22R.  The deletion of the B13R or B22R gene thus attenuates VV, and coupled to the 
enhancement of humoral immune responses (J. Zhou et al., J. Gen. Virol. 71:2185-2190, 
1990) provides a general method for increasing both the safety and efficacy of recombinant 
VV vaccines.  Studies into the role of IL-18 as a viral attenuating agent are ongoing.  Finally, 
we are currently testing the immunogenicity of these vaccines in a murine model for systemic 
disease, vesicular stomatitis virus by conducting humoral response and cell-mediated immune 
response studies.  
 
 
 
 
 
*Graduate student presenter 
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OVERVIEW OF RESEARCH: 
NATURAL PRODUCT BIOSYNTHESIS AND PROSPECTS OF ENGINEERING 
MICROORGANISMS FOR CHEMICAL STRUCTURAL DIVERSITY 
 
 
Ben Shen 
Department of Chemistry, University of California, Davis 
 
 
Combinatorial biosynthesis as a new paradigm for drug discovery and development has been 
increasingly accepted by both academic and industrial laboratories.  The realization of the full 
potential embodied by combinatorial biosynthesis depends critically on the development of 
novel strategies for combinatorial manipulation of known classes of microbial secondary 
metabolite biosynthetic genes.  It also relies on continuous discovery and characterization of 
enzymes that catalyze novel chemistry and of novel biosynthetic machinery that is amenable 
for combinatorial biosynthesis.  Examples from our current biosynthetic studies on hybrid 
peptide-polyketide metabolites, the enediyne antitumor antibiotics, and the macrotetrolides 
will be discussed to reveal the novel chemistry and biochemistry associated with these 
systems and to demonstrate the potential of engineering the underlying biosynthetic 
machinery for chemical structural diversity. 
 
References 
 
1. Du, L.; Shen, B. “Biosynthesis of hybrid peptide-polyketide natural products” Curr. 

Opinion Drug Discov. Develop. 2001, 4, in press. 
2. Du, L.; Sanchez, C.; Shen, B. “Biosynthesis of hybrid peptide and polyketide 

metabolites: prospect towards engineering novel molecules” Met. Engineer. 2001, 3, 
78-95. 

3. Du, L.; Sanchez, C.; Chen, M.; Edwards, D.J.; Shen, B. “The biosynthetic gene 
cluster for the antitumor drug bleomycin from Streptomyces verticillus ATCC15003 
supporting functional interactions between nonribosomal peptide synthetases and a 
polyketide synthase” Chem. Biol. 2000, 7, 623-642. 
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ENEDIYNE C-1027 AS A MODEL FOR THE RATIONAL ENGINEERING OF 
BIOACTIVE COMPOUNDS 
 
 
Jeff Murrell*, and Ben Shen 
Department of Chemistry, University of California, Davis 
 
 
The study of carbohydrate biosynthesis is quickly becoming a prominent field of research due 
to increased recognition of the involvement of sugars within bioactive compounds.  
Deoxysugars in particular have been demonstrated to be vital components of numerous 
clinically relevant compounds.  Removal of the sugar moieties from these compounds often 
renders them inactive or significantly decreases their specificity.  Due to the critical role of 
sugars within these compounds and recent advances within the field of combinatorial 
biosynthesis,  it is alluring to consider the possibility of altering carbohydrate residues in order 
to enhance or modify their physiological characteristics.  Enediyne C-1027 was chosen as a 
model for rational engineering due to its unique structural features, as well as its potent 
antitumor activity.  A hypothesis for the biosynthetic pathway of the C-1027 carbohydrate 
moiety was modeled upon a comprehension of carbohydrate biosynthesis, the structure of 
the sugar identified in the natural product, and sequence homologies of genes identified 
within the cluster to genes of known function within the GenBank databases. Genes with 
sequence homologies to an NDP-hexose synthase, a dehydratase,  an epimerase, an 
aminotransferase, C and N methyltransferases, and a glycosyltransferase have been identified 
within the C-1027 cluster. It is postulated that the identified genes encode for a 
comprehensive set of enzymes required for the deoxyamino sugar of C-1027.  In vitro 
biochemical analyses of the overproduced enzymes are being utilized to confirm their 
individual functions and mechanisms.  Four of the seven enzymes including the TDP-glucose 
synthase, dehydratase, epimerase and aminotransferase have been biochemically confirmed 
and analyzed for their substrate specificity.  Utilizing this comprehension of the deoxysugar 
biosynthetic mechanism, we have set out to engineer novel analogs of bioactive drugs 
through rational alteration of their sugar moieties.  
 
 
 
 
 
 
 
 
 
 
 
 
 
*Graduate student presenter 
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MECHANISM OF CELL WALL POLYMER SWELLING  
 
Mary Kalamaki* and David S. Reid 
Department of Food Science and Technology, University of California, Davis 
 
 
Swelling of plant cell walls is of great importance in plant biology, food science, and 
biotechnology. Cell wall swelling has been associated with growth and ripening processes, is 
an important determinant of plant food texture, and recently, has been explored as a 
mechanism for controlled drug delivery. So, understanding plant cell wall swelling kinetics 
would be of great value. The plant cell wall is a matrix of three major polymers, cellulose, 
xyloglucan (cross linking glycan), and pectins. These polymers form two coextensive networks 
with structural proteins embedded in the matrix. The cellulose/xyloglucan network is 
responsible for wall tensile strength whereas pectins are proposed to prevent the cellulose 
microfibrils from collapsing. The cell wall is a dynamic system, and its rheological properties 
are important in cell elongation and fruit ripening. Cell wall rheology in plants is proposed to 
be modulated by expansins, a family of proteins with highly conserved amino acid sequence, 
identified in both gymnosperms and angiosperms.  Since expansins are involved in cell wall 
rheology in vivo, the application of these proteins in modifying the rheology and polymer 
spacing in food products needs further investigation. My hypothesis is that the primary 
mediator of cell wall swelling is the cellulose/xyloglucan network with the coextensive pectin 
network inhibiting the cellulose/ xyloglucan network from reaching its full swelling potential. 
It is also proposed that expansins may facilitate cell wall swelling. 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*Graduate student presenter 
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LINKING THE CHECKPOINT CONTROL WITH RECOMBINATIONAL DNA REPAIR 
 
 
Vladimir Bashkirov, Edwin Haghnazari*, Elena Bashkirova, and Wolf D. Heyer  
Section of Microbiology, University of California, Davis 
 
 
DNA damage checkpoints serve as surveillance mechanisms that sense insults to the genome 
and coordinate the subsequent cellular activities in response to DNA damage and replication 
blockage. Such checkpoint-mediated functions include cell cycle arrest, transcriptional 
induction of certain repair genes, and prevention of firing of late origins of replication. All of 
these checkpoint responses ensure that the cell repairs its DNA before resuming the division 
cycle. Therefore, DNA damage checkpoints contribute significantly to the genome stability of 
an organism and have been shown to be important in cancer development in humans.  
 
Our laboratory recently identified an additional DNA damage checkpoint output: 
phosphorylation of the double strand break repair protein Rad55. Double strand breaks are 
among the most genotoxic lesions. The budding yeast Saccharomyces cerevisiae repairs such 
detrimental breaks by the error-free homologous recombinational pathway. Rad55 protein is 
an important component of this repair pathway, as cells lacking this protein are extremely 
sensitive to DNA damaging agents. Our hypothesis is that in addition to the cell cycle and 
transcriptional responses, DNA damage checkpoints also directly modulate the activity of 
repair proteins. 
 
The DNA damage-induced phosphorylation of Rad55 protein is strictly dependent on Mec1 
protein, which is a phosphatydilinositol-like protein kinase. This kinase is highly conserved 
among eukaryotes and the human counterparts are ATM/ATR. It has been proposed that 
Mec1 kinase is the central signal transducer for both DNA damage and replication block 
responses. There is no observable DNA damage-induced phosphorylation of Rad55 protein in 
mec1-1 cells. However, there is significant Rad55 protein phosphorylation in mec1∆ cells, and 
this residual phosphorylation is dependent on another phosphatydilinositol-like protein kinase, 
Tel1. A second point mutant, a defined kinase-deficient allele of MEC1, also showed a more 
severe Rad55 phosphorylation defect than the mec1∆ allele. We interpret this difference 
between the deletion of the Mec1 kinase and the point mutants as such that in the deletion 
mutant signaling specificity is compromised. If confirmed, this observation will be important 
for the interpretation of functional genomics data, which derive mainly from gene deletions.  
 
 
 
 
 
*Graduate student presenter 
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GENETIC AND BIOCHEMICAL CHARACTERIZATION OF MACROTETROLIDE 
BIOSYNTHESIS IN STREPTOMYCES GRISEUS  DSM40695. 
 
 
Smith, W. C.*, Kwon, H. J., Xiang, L., and Shen, B.  
Department of Chemistry, University of California, Davis 
 
 
The macrotetrolides are a small family of ionophore antibiotics of polyketide origin produced 
by several Streptomyces  species. These compounds exhibit a range of biological effects, 
which appears to correlate with the size of the alkyl side chain of the homologue. 
Immunosuppressive activity has been demonstrated both in vitro and in vivo for nonactin and 
tetranactin and have been found to be as effective, and in the former case more selective 
than the clinically-used cyclosporin A . Previous studies have determined that the 
macrotetrolides are formed by tetramerization of alternating (+) and (-) forms of the nactic 
acids (nonactic or homonactic acid), whose furan ring results from a stereospecific 
intramolecular Michael addition of enantiomeric linear polyketide intermediates. Based on 
these observations, we propose that the (+) and (-) forms of the nactic acid are formed 
separately via  a pair of enantiocomplementary polyketide pathways. Thus, we view 
macrotetrolide biosynthesis as an excellent model for understanding how polyketide 
synthases (PKS's) and enzymes in general control the stereochemistry of the product. Cloning 
and sequencing of the macrotetrolide gene cluster has revealed an unusual organization of 
PKS-homologous genes, most notably characterized by the lack of an acyl carrier protein 
(ACP). The 25-kb gene cluster has been expressed in the heterologous host S. lividans  1326, 
demonstrating that all of the essential genes have been isolated and that a dedicated ACP is 
not required for macrotetrolide biosynthesis. To establish the essential role of each of the 
PKS and the putative Michael addition genes, a series of experiments have been conducted 
in which these genes have been inactivated by targeted gene replacement and complemented 
in vivo by introducing a plasmid-borne copy of the inactivated gene. These mutants were 

fermented in the presence of exogenous natural and unnatural ()-nactic acids, which upon 
stereochemical analysis of the products have provided some support for the existence of 
enantiocomplementary pathways for macrotetrolide biosynthesis. In addition, we have 
demonstrated the utility of directed biosynthesis in creating new macrotetrolide structures by 
isolating and identifying (by MS analysis) several novel compounds resulting from the feeding 
of the unnatural nactic acid homologue n-propylnonactic acid to mutants of S. griseus. 
 
 
 
 
 
 
 
*Graduate student presenter
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UNDERSTANDING THE HYBRID NONRIBOSOMAL PEPTIDE SYNTHETASE/ 
POLYKETIDE SYNTHASE TEMPLATE ASSEMBLY OF BLEOMYCIN 
 
 
Dan J. Edwards*, Liangcheng Du, Cesar Sanchez, Mei Chen, Jeff M. Murrell, and 
Ben Shen 
Department of Chemistry University of California Davis 
 
 
Rationale engineering of complex natural product biosynthesis provides a means to generate 
potential novel drug candidates.  The biosynthesis of bleomycin, a commercially important 
antitumor glycopeptide compound, has been the source of study in our lab. We have recently 
sequenced a 90-kb gene cluster from Streptomyces verticullis, responsible for encoding for 
the biosynthesis of bleomycin.  Analysis of the sequence revealed about 30 genes involved in 
the biosynthetic pathway.  Of these genes both a polyketide synthase (PKS) and multiple 
nonribosomal peptide synthetase (NRPS) were discovered.  Since we know from previous 
work that bleomycin is assembled from both amino acids (NRPS extender units) and an 
acetate unit (PKS extender unit) we propose a hybrid NRPS/PKS/NRPS system for the 
assembly of bleomycin.  Work has been on going to validate this NRPS/PKS/NRPS model by 
heterologous expression, purification, and biochemical characterization of the individual NRPS 
and PKS modules.  Emphasis is being placed on the features controlling intermodular 
communication between NRPS and PKS modules to set the stage for engineering of bleomycin 
and other interesting hybrid peptide and polyketide natural products. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*Graduate student presenter
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THE HERMAN J. PHAFF YEAST CULTURE COLLECTION AT UC DAVIS: A 
BIORESOURCE FOR BIOTECHNOLOGY 
 
 
Kyria Boundy-Mills, Heather Presley, David Ogrydziak, and Herman Phaff  
Department of Food Science and Technology, University of California, Davis 
 
 
The Herman J. Phaff Yeast Culture Collection at the University of California Davis 
encompasses the research of Dr. Herman J. Phaff in the areas of yeast physiology, ecology, 
and taxonomy from the 1940s to the present. The collection includes over 6000 strains, 
representing over 350 different yeast species. In addition to our own ongoing research in 
yeast taxonomy and ecology, this collection is now being tapped as a source of wild-type 
yeast strains by academic and industrial researchers. Strains were isolated by Dr. Phaff, his 
students, and collaborators from a great variety of natural habitats, including soils, flowers, 
plant exudates, necrotic or infested plant tissues, insects, birds, mammals, marine algae, 
crustaceans, and fresh water streams and lakes. A large number of strains of industrial 
importance are also maintained in the collection, such as yeasts isolated from fresh and dried 
fruit, seafood, meat and dairy products, high sugar or salt environments, spoiled food, beer, 
wine, and sake. Many of our yeast strains are food-grade. Extensive characterization data 
collected over the years, most of which are unpublished and maintained in-house, allow 
selection of strains with specific characteristics important for specific industrial applications.  
Such characteristics include assimilation or fermentation of a large number of carbon and 
nitrogen sources, secretion of lipolytic or proteolytic enzymes, Coenzyme Q isomers, growth 
at various temperatures, and others. Users of the collection include research and teaching 
labs at UC Davis and at other institutions, as well as various industrial clients.  Researchers 
are currently using strains from our collection in research areas such as natural pigments, 
pesticidal compounds, antioxidants, antimicrobials, degradative enzymes, biodegradation of 
agricultural biomass, and ethanol production. 
 
For more information about this collection, including a searchable strain catalog, please visit 
our website at www.defenseweb.com/phaff/, or email Herman J. Phaff at 
hjphaff@ucdavis.edu or Kyria L. Boundy-Mills, assistant curator, at klbmills@ucdavis.edu. 
 
 
 
 
 
 
 
 
 
 
 
 
                                 

http://www.defenseweb.com/phaff/
mailto:klbmills@ucdavis.edu
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BIOTECHNOLOGY AT THE  
UNIVERSITY OF CALIFORNIA 

 
 

BioSTAR 

(Biotechnology Strategic Targets for Alliances in Research) 
 

 
 
Biotechnology Strategic Targets for Alliances in Research (BioSTAR): launched Summer 1996, 
invests $12 million in Industry, State, and University funds in 40-45 new research partnerships 
every year focused on healthcare, agriculture, and natural resource 
 
 
 
Technology transfer & conference awards: 
Small seed grants of up to $15,000 to support activities that communicate developments in 
biotechnology research at UC and in California firms, or enhance faculty, student, and staff 
understanding of commercial biotechnology research, technology transfer, and opportunities 
for cooperative research with private sponsors, or assess and improve university approaches 
to technology transfer and administration of industry-sponsored research. 
 
 
 
Research matching grants: 
The UC BioSTAR solicits proposals for basic to proof-of-concept research in the field of 
biotechnology.   Applications are encouraged for new projects and for competitive renewals.   
All proposals will include a binding letter from a Private Sponsor, who will provide required 
matching funds.   
 
 
 
 
 
 
 
For additional information on the BioSTAR program, please see their web page at: 
http://www-biotech.berkeley.edu 
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Company Affiliates* Support Biotech at UC Davis 

 
 
 
 
 

 Chiron 
 DuPont 
 Genentech 
 Monsanto, Calgene Campus 
 Novozymes Biotech, Inc (aka Novo Nordisk) 
 Roche Biosciences 
 Scios 

 
 
 
  
*These Biotechnology companies have donated at least $15,000 per year for a biotechnology 
fellowship, have offered an internship site for our biotechnology graduate students and have 
presented at the annual Biotechnology Training Retreat. Company representatives also serve 
as advisors for training grants and other educational programs.  
 
 

The success of our programs depend on the continued support of our affiliates and the 
Biotechnology Program would like to thank them for their continued support. 
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Chiron  
Contact: Edward Moler 
4560 Horton Street 
Emeryville, CA 94608 
 
 
 
 
 
Chiron's success in bringing important products to market is based on its solid research and 
development capabilities.  
 

The company has a strong commitment to research as an essential component of its product 
development effort. The company focuses its research and development activities primarily 
on areas in which it has particular strengths, including infectious diseases, cancer and 
cardiovascular diseases, with specialization in the areas of recombinant technology, gene 
therapy, vaccines, small molecule discovery, and genomics. 
 
An important part of the company's research and development effort is undertaken through 
collaborations with third parties that are able to contribute significant enabling technologies 
and other resources to the development and commercialization of the product, including in 
some cases marketing and sales expertise.  
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DuPont 
Contact: Albert Tam, PhD 
P.O. Box 80402 
Wilmington, DE 19880-0402 
 
 
 
 
 
 

 
 Principal Technology Areas of DuPont Research and Development:  

  Chemical Science and Catalysis  
            Leveraged Technologies  
            Life Sciences  
            Material Science and Engineering  
            Petroleum Engineering  
            Petroleum Refining  
            Process Science and Engineering 
 
See URL for more details: 
 http://www.dupont.com/corp/science/technology.html  
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Genentech 
1 DNA Way 
South San Francisco, CA 94080-4990 
 
 
 
 
Founded in 1976, Genentech was the pioneer in the field of biotechnology.  Thirteen of the 
approved products in biotechnology stem from our science.  Genentech, Inc. was founded 
by venture capitalist Robert A. Swanson and biochemist Dr. Herbert W. Boyer.  In the early 
1970s, Boyer and geneticist Stanley Cohen pioneered a new scientific field called 
recombinant DNA technology. 
 
 
Fourteen of the approved products in biotechnology stem from Genentech science. Genentech 
manufactures and markets nine protein-based pharmaceuticals. Some are listed below:  
 

I.  BioOncology Herceptin®(Trastuzumab) Anti-HER2 antibody: For the treatment of 
metastatic breast cancer in HER2 overexpressed tumors. 
 

Rituxan (Rituximab)  Anti-CD20 antibody: For the treatment of relapsed 
or refractory low-grade or follicular, CD20 positive, B-cell non-Hodgkin's 
lymphoma. 

 
II.  Cardiovascular/TNKase™ (Tenecteplase)  
Single-bolus thrombolytic agent: For the treatment of acute myocardial infarction (AMI). 
 

Activase®(Alteplase, recombinant)  A tissue-plasminogen activator: For 
the treatment of AMI, acute ischemic stroke and acute massive 
pulmonary embolism. 
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Mosanto-Calgene Campus  
Contact: Nordine Cheikh 
1920 Fifth Street 
Davis, CA  95616 
 
 
 
 
 
 
Calgene was founded in 1980 and is perhaps best known for the development of the first 
commercialized genetically engineered food, the FLAVR SAVR tomato. Monsanto acquired 
Calgene in 1997 and it is now a research and development site within Monsanto AG. Current 
research at Calgene focuses primarily on improving quality traits for feed and food, as well 
as nutritional approaches for the enhancement of health. Calgene has approximately 100 
employees and it is the primary site within Monsanto for the canola biotech pipeline. Current 
projects include increasing the value of field crops by optimizing the micronutrient and oil 
profile of the grain. Several genomic-based approaches are being utilized for gene discovery. 
Functionality of candidate genes is then assessed in model systems. Examples of the use of 
genomic-based approaches to identify interesting gene leads will be presented.  
 
 
Monsanto provides a wide array of integrated solutions to help meet the needs of growers 
and commercial customers who need to control unwanted vegetation safely and effectively. 
Monsanto also provides products to the dairy industry to increase the efficiency of milk 
production, and seeds for several cropping systems.  
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Novozymes Biotech  
Contact: Debbie Yaver, PhD 
1445 Drew Ave. 
Davis, CA 95616 
 
 
 
 

Enzymes are the natural solution to industrial problems. With enzymes we can reduce the 
consumption of water, energy and harmful chemicals and still make production more efficient.  
Novozymes is the world leader in enzyme solutions. Based on an advanced biotech platform 
we produce and sell more than 500 enzyme products in 120 countries. Since 1941 Novozymes 
has introduced almost every new industrial enzyme on the market, making us the world's 
largest manufacturer of enzymes today. With our minds set on innovation, we will continue 
to be so in the future. 
 
Novozymes has introduced, with few exceptions, every new enzyme to the industry, from 
lipases, which remove grease stains during washing, to amylases, which are used to 
manufacture sweeteners. In our work we use the following technologies: microbiology, 
bioinformatics, gene technology, protein chemistry, computer chemistry, directed evolution, 
fermentation and recovery technology. 
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Roche Biosciences  
3401 Hillview Ave. 
Palo Alto, CA 
 
 
 
 

 
The Roche pharmaceutical operations in Palo Alto include Roche Bioscience and Roche Global 
Development. On the Palo Alto campus, 1200 Roche employees work on research and 
development of novel new medicines for arthritis, respiratory diseases, pain, diseases of the 
lower urinary tract and organ transplantation. The Roche Group is a world leader in research-
based healthcare with principal business in pharmaceuticals, diagnostics, vitamins, ragrances, 
and flavors.  Headquarters in Basel, Switzerland, Roche has a long tradition of innovative 
breakthroughs in drug development and is a pioneer in pharmaceutical and diagnostic 
applications of gene technology. 
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Scios  
2450 Bayshore Parkway 
Mountain View, CA 94043 
 
The overall objective of Scios' research program is to discover innovative new treatments for 
specific cardiorenal and inflammatory diseases and Alzheimer's disease. These disease areas 
are associated with substantial unmet medical needs. Scios scientists have developed an in-
depth understanding of the molecular basis of these diseases and have discovered numerous 
product candidates, including those currently in the Scios clinical development pipeline.  
  
   
The application of advanced technologies in the traditional areas of cellular and molecular 
biology, protein chemistry, medicinal chemistry, and pharmacology supports the ongoing 
discovery process. Over recent years, the Company has taken steps to develop and apply 
state-of-the-art platform technologies to facilitate the discovery of naturally occurring proteins 
and novel small molecules that can serve as potential new therapeutic agents. These 
technologies include genomics, combinatorial chemistry, high throughput screening and 
advanced models of diseases of interest. The application of these technologies has factored 
centrally in our success with numerous projects, like our P38-Kinase inhibitor program. In less 
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than two years, our scientists have applied these advanced methods to identify highly potent 
and selective inhibitors of this key pro-inflammatory enzyme.  
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Invited Companies 
(prospective affiliates) 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Aradigm Corporation 
Contact: David Cipolla, PhD 
3929 Point Eden Way 
Hayward, CA  94545 
 
As a leader in pulmonary drug delivery, Aradigm is focused on improving the quality and cost-
effectiveness of medical treatment by enabling patients to self-administer drugs—without 
needles or lengthy nebulizer treatments. To that end, we’re developing novel drug delivery 
systems that exploit the lungs' natural ability to absorb and rapidly transfer molecules into 
the bloodstream. 
 
Our development efforts center on the AERx® Pulmonary Drug Delivery System, which uses 
proprietary technology to create aerosols from liquid drug formulations and deliver these 
aerosols either locally to the lungs or systemically via the lungs. The AERx System is the only 
pulmonary delivery system that incorporates all the features deemed essential for accurate, 
reproducible pulmonary drug delivery. And because it is handheld and self-administered, the 
AERx System is potentially appropriate for both hospital and outpatient settings. 
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Prospects for pulmonary delivery include conventional pharmaceuticals as well as emerging 
biotechnology products that target a wide range of systemic diseases and disorders. 
Aradigm’s systems—which can enhance the delivery and market competitiveness of existing 
and developmental-stage drugs—have the potential to play a significant role in any therapy 
where invasive delivery limits therapeutic benefits and/or patient compliance. 
Advances in Aerosol Delivery of Biomolecules  
 
The development of novel drug delivery platforms to provide improved therapies has 
intensified, with the field of aerosol delivery recently receiving strong interest. A number of 
aerosol delivery systems under development are capable of targeting drugs to the peripheral 
lung.  These systems have enabled scientists to investigate the systemic delivery of proteins 
via the lung, and hence the potential to provide a replacement to the inconvenience of 
injection. The dosage form requirements, although similar to those encountered for traditional 
storage in glass vials or ampoules (e.g., maintain integrity of the package and stability of the 
formulation), may also have unique features and challenges.  In addition to limiting the 
physical (e.g., aggregation and precipitation) and chemical degradation (e.g., oxidation and 
deamidation) of biopharmaceuticals during manufacturing and subsequent product shelf-life, 
the aerosol generation process must also be considered. Dry powder formulations must 
additionally be optimized to maintain the particle size and efficient dispersibility of the powder. 

This additional requirement is not encountered using the AERx system because the 
therapeutic protein is formulated as an aqueous solution.  The packaging of drug into single-
use disposable dosage forms obviates the need for preservatives.  The aerosol is generated 
by extruding the formulation in a single pass through an array of micron sized holes contained 
within the disposable dosage form, thus reducing the likelihood of product spoilage resulting 
from nozzle deterioration on multiple use and protein degradation through prolonged shear 

stresses. The results of human clinical studies using the AERx system will be presented. 
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Celera AgGen  
Contact: Hong Zhang, PhD 
1756 Picasso Avenue 
Davis, CA 95616 
(530) 297-3072 
 
 
 
 
 
Celera AgGen is the leader in genomic discovery and DNA testing for agriculture.  We help 
our  many clients with a variety of tests for both plant and animals.   
 
Contract Discovery / Genomics 
The elucidation of DNA sequence, structure and function has given rise to the discipline of 
genomics, yielding powerful new approaches to the discovery of genes and gene function. 
For agriculture, a genomics-based approach to gene and trait discovery holds the key to 
supporting and stimulating sustainable economic advances in crop production. The discovery 
of functional genes will have a large impact on reducing time-to-market for product 
development. Custom library development, High-throughput sequencing and databasing, 
Gene expression analysis, Protein identification and functional analysis, and High-throughput 
diagnostics. 
 
Plant DNA Testing 
The application of genetic principles to plant development has produced incredible leaps in 
efficiency, productivity, and profitability.  The evolution of technologies to expand genetic 
knowledge has accelerated so rapidly that it has become known as The DNA Revolution. 
 
Linking appropriate technologies to individual applications is the greatest challenge facing 
commercial plant developers.  To meet this challenge, and with a keen understanding of 
customer needs, Celera AgGen has developed integrated, high-throughput genetic systems.  
We are committed to providing genetic information that pushes the limits of achievement 
farther and more affordably than ever before. 
 
Animal DNA Testing  
Our powerful DNA testing services are helping breeders throughout the world develop higher 
quality products in as little as one-third the time traditionally required.  DNA analysis, now 
routine, provides a powerful tool for enhanced genetic selection and is the most reliable 
method for accurately identifying animals and improving proprietary seed stock. 
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Large Scale Biology  
Contact: Gary Wolfe, PhD 
3333 Vaca Valley Pkway, Suite 1000 
Vacaville, CA 95616 
(707) 446-5501 
www.lsb.com 
 
 
 
Large Scale Biology Corporation is the leader in the integrated discovery, production and 
application of proteins - the functional units of all biological processes.  
 

• Examples of current programs and projects include: 
GENEWARE technology development program  

• Plant functional genomics 

• Non-Hodgkin's lymphoma personalized vaccines  

• Defensins antimicrobial peptides  

• Hematopoietic factors  

• ProGEx technology applications program  

• Disease-associated proteins 

• The Human Protein Index (HPI)  

• Protein biochip and other diagnostics  
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.lsb.com/
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Syngenta  
Contact: Therese St. Peter, PhD 
Western Research Center 
1200 S. 47th Street 
Richmond, CA  94804 
 
 
Syngenta and Plant Biotechnology 
     
We believe we are one of very few global agribusiness companies that is well positioned to 
develop products based on biotechnology, because of our multi-disciplinary understanding of 
the fundamental science involved and global capability. It is our intention to devote an 
appropriate, sustained and competitive level of resources to pursuing the opportunities we 
believe biotechnology can deliver. 
 
We believe that through plant biotechnology, we have the potential to bring considerable 
benefits to mankind in both developed and developing countries. We remain committed to 
the use of gene-based technologies that are safe and effective. 
 
Syngenta's approach to innovation will take into full consideration the range of public attitudes 
around the world. 
 
For instance in Europe, it will be important to lead with products with a clear consumer 
benefit. The launch by Zeneca agrochemicals business (into two supermarket chains in the 
United Kingdom) of genetically modified tomato puree which exhibited better color, taste and 
costs, is an example of this. In the developing world, the promise of biotechnology for food 
production and health improvement is considerable. For example, we are developing a variety 
of 'Golden Rice' that produces beta-carotene, a precursor of vitamin A which is otherwise 
absent. In many developing countries, vitamin A deficiency is a common cause of illness and 
is an important contributor to blindness, especially in children. 
 
As Syngenta's science develops, we will introduce techniques that mitigate perceived risks. 
For example, we have introduced a novel marker gene system called Positech™ as an efficient 
alternative to antibiotic resistance markers. 
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Participants 
 
 
Fellows 
 
Fatema Aziz Comparative Pathology 
Blythe Durbin Statistics 
Manuel Torres Genetics 
Jeffrey Murrell Chemistry 
 
Graduate students/post docs 
 
Kristan Buck Chemistry 
Ken Chan VM/ILMB 
Dan Edwards Chemistry 
Edwin Haghnaari Microbiology 
Denneal Jamison Vegetable Crops 
Mary Kalamaki Food Science 
Akihiko Kosugi Molecular & Cellular Biology 
Koichiro Murashima Molecular & Cellular Biology 
Quy Ngo Vegetable Crops 
Christine Owlett Chemical Engineering 
Sinyoung Park Chemical Engineering 
Yue Peng VM/ILMB 
Heather Presley Food Science 
Wyatt Smith Chemistry 
Melody Trexler Chemical Engineering 
Paulo Verardi VM/ILMB 
Susan Wu Nutrition 
Zhihong Yang Microbiology 
Liz Zapalac Chemical Engineering 
 
Faculty 
 
George Bruening               Plant Pathology, CEPRAP 
Abhaya Dandekar Pomology 
Satya Dandekar Internal Medicine 
Roy  Doi                           Molecular & Cell Biology 
Alan Jackman Chemical Engineering 
Karen McDonald Chemistry 
Herman Phaff Food Science 
David Rocke CPIPIC 
Dewey Ryu                       Chem. Engineering & Material Science 
Ben Shen Chemistry 
Tilahun Yilma Veterinary Med-PMI, ILMB 
John Yoder Vegetable Crops 
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Affiliated Companies 
 
Chiron Edward Moler 
Monsanto, Calgene Campus Alison Van Eeneenam, Kristen Hadfield 
 
Not present: 
Dupont Albert Tam 
Genentech Dick Vandlen 
Novozymes Biotech Debbie Yaver 
Roche Biosciences  
Scios David Liu 
 
 
 
Invited Companies (Sponsored by BioSTAR) 
 
Aradigm David Cipolla 
Celera AgGen Ana Lena Fidansef, Hong Zhang 
Large Scale Biology Gary Wolfe 
Syngenta Theresa St. Peter 
 
 
 
 
Guests 
 
Kyria Boundy-Mills Food Science & Technology 
Pauline Hormozian Guest 
Masayuki Inui Rite Institute, Kyoto, Japan 
Janice Morand UC Davis Internship & Career Center 
Adrian Nava Vegetable Crops 
AJ Nava Vegetable Crops 
Beachy Orr Lake Tahoe Community College 
Nora Seto Vegetable Crops 
Sharon Shoemaker UC Davis CIFAR 
Hideaki Yukawa Rite Institute, Kyoto, Japan 
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Biotechnology Program 
 
Martina McGloughlin Director 
Judith Kjelstrom Associate Director 
Gail Iaea Event Manager 
 
Contact information: 
 
UC Davis Biotechnology Program 
One Shields Avenue 
301 Life Science Addition 
Davis, CA  95616 
Ph:  530-752-3260   Fax: 530-752-4125 
http://www.biotech.ucdavis.edu 
biotechprogram@ucdavis.edu 
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Designated Emphasis in Biotechnology Program (DEB) 
 

Description 
 
The Designated Emphasis in Biotechnology (DEB) is an inter-graduate group program 
that allows Ph.D. students to receive and be credited for training in the area of 
biotechnology. The purpose is to provide graduate students an opportunity to explore 
biotechnology through seminars and courses and examine the relationship of academia 
to industry through internships. This program supplements a student's Ph.D. curriculum 
and those completing the DEB program will obtain an official designation on their 
transcript indicating a qualification in biotechnology. 
 
Students interested in participating in DEB must be enrolled in the Ph.D. program of one 
of the participating graduate groups. Participating graduate programs currently include 
Genetics, Nutrition, Plant Biology, Biochemistry and Molecular Biology, Physiology, 
Microbiology, and Chemical Engineering and Material Sciences. In addition to the specific 
graduate group requirements, students wishing to obtain DEB must enroll in MCB 263 - 
Biotechnology Fundamentals and Application, and MCB 294/ECH 294 - Current Progress 
in Biotechnology Seminar. In addition, students must complete a minimum of three 
months internship at a participating biotechnology company. This last requirement should 
be particularly appealing to students interested in working for such a company after 
graduation. 
 
For more information on the DEB program, see the DEB link on the UC Davis 
Biotechnology Program website:  http://www.biotech.ucdavis.edu 

                             

http://www-ggc.ucdavis.edu/ggc/ggg/
http://registrar.ucdavis.edu/UCDWebCatalog/WebCatCrs/gc_nutgg.htm
http://www-plb.ucdavis.edu/pbgg/
http://www-ggc.ucdavis.edu/ggc/bmb/
http://www.npb.ucdavis.edu/pgg/
http://www-mic.ucdavis.edu/micro/mgg/
http://www.engr.ucdavis.edu/college/graduatestudies/
file:///C:/Users/Denneal/Downloads/mcb_263.htm
file:///C:/Users/Denneal/Downloads/mcb_294.htm
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DEB Participating Faculty 
Agricultural & 
Environmental 
Chemistry 
Everett Bandman 
Bruce Hammock 
Fumio Matsumura 
Tadeusz Molinski 
Dewey Ryu 
Kevin Smith 
Animal Science 
Chris Calvert 
Avian Sciences 
Ursula Abbott 
Chris Calvert 
Everett Bandman 
Barry Wilson 
Biochemistry & 
Molecular Biology 
Everett Bandman 
Alan Bennett 
Linda Bisson 
Richard Bostock 
George Bruening 
Ken Burtis 
Don Carlson 
Ronald Chuang 
Gino Cortopassi 
Michael Dahmus 
Michael Denison 
Roy Doi 
Paul FitzGerald 
Charles Gasser 
Bruce Hammock 
John Harada 
Jerry Hedrick 
John Hershey 
Michele Igo 
Thomas Jue 
Clarence Kado 
John Labavitch 
Clark Lagarias 
Harry Matthews 
Claude Meares 

Stanley Meizel  
Tadeusz Molinski 
Marty Privalsky 
Kathryn Radke 
Robert Rice 
Pam Ronald 
Robert Rucker 
Dewey Ryu 
Frederic Troy 
Brett Tyler 
Thea Wilkins 
Valerie Williamson 
John Yoder 
Biomedical Engineering 
Fitz-Roy Curry 
Alan Jackman 
Marjorie Longo 
Dewey Ryu 
Biophysics 
Ron Baskin 
Thomas Jue 
Clark Lagarias 
Marjorie Longo 
Paul Luciw 
Frederic Troy 
Cell & Developmental 
Biology 
Gary Anderson 
Everett Bandman 
Ron Baskin 
Paul FitzGerald 
Jerry Hedrick 
Stanley Meizel 
James Murray 
Charles Plopper 
Robert Rice 
Reen Wu 
Chemical Engineering & 
Material Science 
Stephanie Dungan 
Ben McCoy 
Karen McDonald 
Ron Phillips 

Dewey Ryu 
Chemistry 
Claude Meares 
Tadeusz Molinski 
Krishnan Nambiar 
Kevin Smith 
Comparative Pathology 
Naomi Balaban 
Rivkah Isseroff 
Rance LeFebvre 
Bruce Madewell 
Stuart Meyers 
Alice Tarantal 
Tilahun Yilma 
Ecology 
Bernie May 
Barry Wilson 
Endocrinology 
Chris Calvert 
Harry Matthews 
Stanley Meizel 
Entomology 
Bruce Hammock 
Robert Page 
Diane Ullman 
Environmental 
Toxicology 
Fumio Matsumura 
Barry Wilson 
Food Science 
Everett Bandman 
Linda Bisson 
Stephanie Dungan 
Norman Haard 
David Ogrydziak 
Chester Price 
David Reid 
Dewey Ryu  
Genetics 
Ursula Abbott 
Alan Bennett 
Linda Bisson 
George Bruening 

http://entomology.ucdavis.edu/faculty/hammock.html
http://www.envtox.ucdavis.edu/cehs/faculty/Matsumur.htm
http://www-chem.ucdavis.edu/people/molinski.html
http://www.chms.ucdavis.edu/people/faculty/frame/ryu.html
http://www-chem.ucdavis.edu/groups/smith/group/KMS/Kevin_M_Smith.html
http://animalscience.ucdavis.edu/faculty/calvert/default.htm
mailto:ukabbott@ucdavis.edu
http://animalscience.ucdavis.edu/faculty/calvert/default.htm
http://www.npb.ucdavis.edu/pgg/fac/wilson.html
http://www.plpnem.ucdavis.edu/plpdepartment/Faculty/Bostock.htm
http://www.plpnem.ucdavis.edu/plpdepartment/Faculty/Bruening.htm
http://www-mcb.ucdavis.edu/faculty/burtis.html
http://www-mcb.ucdavis.edu/faculty/carlson.html
http://www-ggc.ucdavis.edu/ggc/bmb/fac/chuang.html
http://www.vetmed.ucdavis.edu/wwwfac/dept/VMB/gacortop.htm
http://dioxins-r-us.ucdavis.edu/Denison.HTML
http://www-mcb.ucdavis.edu/faculty/doi.html
http://cellbio.ucdavis.edu/dept/Fitz.html
http://entomology.ucdavis.edu/faculty/hammock.html
http://www-ggc.ucdavis.edu/ggc/ggg/fac/hershey.html
http://trc.ucdavis.edu/Departments/BiolChem/jue.htm
http://www.plpnem.ucdavis.edu/kado.htm
http://pom.ucdavis.edu/labavit.htm
http://www-mcb.ucdavis.edu/faculty/lagarias.html
http://moby.ucdavis.edu/HRM/
http://www-chem.ucdavis.edu/groups/meares/
http://www-ggc.ucdavis.edu/ggc/ggg/fac/radke.html
http://www.envtox.ucdavis.edu/cehs/faculty/rice.htm
http://www.plpnem.ucdavis.edu/Ronald.htm
http://nutrition.ucdavis.edu/rucker.htm
http://www.chms.ucdavis.edu/people/faculty/frame/ryu.html
http://trc.ucdavis.edu/Departments/BiolChem/troy.htm
http://www.plpnem.ucdavis.edu/Tyler.htm
http://www-ggc.ucdavis.edu/ggc/ggg/fac/wilkins.html
http://ucdnema.ucdavis.edu/imagemap/nemmap/VMW.htm
http://veghome.ucdavis.edu/vegcrops/facultyprofiles/JIYprofile.htm
http://www-hph.ucdavis.edu/Faculty/Curry.html
http://www.chms.ucdavis.edu/people/faculty/frame/jackman.html
http://www.chms.ucdavis.edu/people/faculty/frame/ryu.html
http://www-mcb.ucdavis.edu/faculty/baskin.html
http://trc.ucdavis.edu/Departments/BiolChem/jue.htm
http://www-mcb.ucdavis.edu/faculty/lagarias.html
http://trc.ucdavis.edu/Departments/BiolChem/troy.htm
http://animalscience.ucdavis.edu/faculty/anderson/default.htm
http://www-mcb.ucdavis.edu/faculty/baskin.html
http://cellbio.ucdavis.edu/dept/Fitz.html
http://www.vetmed.ucdavis.edu/wwwfac/dept/APC/cgploppe.htm
http://www.envtox.ucdavis.edu/cehs/faculty/rice.htm
http://www-ggc.ucdavis.edu/ggc/ggg/fac/wur.html
http://www.chms.ucdavis.edu/people/faculty/frame/mcdonald.html
http://www.chms.ucdavis.edu/people/faculty/frame/phillips.html
http://www.chms.ucdavis.edu/people/faculty/frame/ryu.html
http://www-chem.ucdavis.edu/groups/meares/
http://www-chem.ucdavis.edu/people/molinski.html
http://www-chem.ucdavis.edu/people/nambiar.html
http://www-chem.ucdavis.edu/groups/smith/group/KMS/Kevin_M_Smith.html
http://www.vetmed.ucdavis.edu/wwwfac/dept/PMI/t_yilma.htm
http://animalscience.ucdavis.edu/faculty/May/
http://www.npb.ucdavis.edu/pgg/fac/wilson.html
http://animalscience.ucdavis.edu/faculty/calvert/default.htm
http://moby.ucdavis.edu/HRM/
http://entomology.ucdavis.edu/faculty/hammock.html
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Ken Burtis 
Robert Cardiff 
Don Carlson 
Michael Dahmus 
Abhaya Dandekar 
Mary Delany 
Charles Gasser 
Paul Gepts 
Robert Gilbertson 
David Gilchrist 
Tom Gradziel 
John Hershey 
Michele Igo 
Clarence Kado 
Bill Lucas 
Paul Luciw 
Harry Matthews 
Bernie May 
Richard Michelmore 
James Murray 
Marty Privalsky 
Kathryn Radke 
Pam Ronald 
Michael Syvanen 
Brett Tyler 
Thea Wilkins 
Valerie Williamson 
Reen Wu 
John Yoder 
Horticulture 
Don Durzan 
Tom Gradziel 
John Labavitch 
Richard Michelmore 
Michael Reid 
Human Development 
Ursula Abbott 
Hydraulic Sciences 
Alan Jackman 
Immunology 
Hilary Benton 
Patricia Conrad 
Eric Gershwin 
Paul Luciw 

Dick Robbins 
International 
Agricultural 
Development 
Paul Gepts 
Michael Reid 
Microbiology 
Linda Bisson 
George Bruening 
Robert Cardiff 
Ronald Chuang 
Patricia Conrad 
Michael Dahmus 
Satya Dandekar 
Roy Doi 
Eric Gershwin 
John Hershey 
Michele Igo 
Clarence Kado 
Paul Luciw 
Karen McDonald 
John Meeks 
David Ogrydziak 
Bennie Osburn 
Niels Pedersen 
Chester Price 
Marty Privalsky 
Kathryn Radke 
Dewey Ryu 
Michael Syvanen 
Frederic Troy 
Tilahun Yilma 
Nutrition 
Robert Rucker 
Quinton Rogers 
Chris Calvert 
Pharmacology & 
Toxicology 
Hilary Benton 
Ronald Chuang 
Michael Denison 
Bruce Hammock 
Fumio Matsumura 
Charles Plopper 

Robert Rice 
Robert Rucker 
Barry Wilson 
Reen Wu 
Physiology 
Gary Anderson 
Hilary Benton 
Fitz-Roy Curry 
James Jones 
Barry Wilson 
Reen Wu 
Plant Biology 
Alan Bennett 
Richard Bostock 
Don Durzan 
Charles Gasser 
Paul Gepts 
Tom Gradziel 
John Labavitch 
Clark Lagarias 
Bill Lucas 
Terence Murphy 
Vito Polito 
Michael Reid 
Pam Ronald 
Brett Tyler 
Thea Wilkins 
Valerie Williamson 
John Yoder 
Plant Pathology 
George Bruening 
David Gilchrist 
Pam Ronald 
Brett Tyler 
Valerie Williamson 
Statistics 
David Rocke 
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