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ABSTRACTS 

These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated 
from the application. 

PROJECT OBJECTIVE:  (Provide a one to two sentence, non-technical description of the project’s overall objectives and key 
milestones.)  The primary goal of this project is to develop and test a system for producing large amounts of 
foreign proteins including therapeutic antibodies, vaccines and industrial enzymes in tomato fruit.  This 
has the potential to decrease the cost and increase the availability of a range of proteins including many 
effective therapeutics and vaccines that are currently expensive and difficult to produce. 

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: Our goal is to develop a large-scale, low-cost expression 
system in which foreign proteins including therapeutic antibodies, vaccines and proteins with industrial 
applications are expressed specifically in ripening tomato fruit and subsequently purified or used in the 
intact fruit.  To direct expression in ripening fruit we cloned the promoter of a fruit-specific gene and use 
it as the genetic switch in expression vectors. We were recently awarded US Patent # 6,340,748 for this 
promoter. With the support of the CSUPERB JV Program we have begun to assemble the expression 
vector series, and have analyzed reporter gene expressing plants. We have utilized RT-PCR techniques to 
clone full-length IgG cDNAs from hybridoma RNA, have assembled heavy chain expression vectors and 
are transferring these into tomato now.  We here seek funding to allow us to compare heavy chain 
expression levels under the control of our promoter to those we can achieve with a constitutive promoter 
and at the same time begin to develop scalable purification methods in collaboration with Jean 
VanderGehynst (Dept. of Bio. and Ag. Engineering, UCD) and her student Larry Joh who is funded to 
participate with us under an NIH Biotech, Training Grant.  We also propose to prepare and test constructs 
that will allow us to determine whether ER retention or secretion from the cell is superior for our system. 
With these results in hand we will prepare optimized vectors for coexpression of the heavy and light 
chains.  Through the work in our lab at CSUS, in work at UCD and in work with scientists with our 
industry partner Antibodies, Inc. this project will provide students with state-of-the-art training that will 
prepare them to enter graduate school, the biotechnology workforce and other career paths. 
EXECUTIVE SUMMARY  [NON-CONFIDENTIAL, NON-TECHNICAL ABSTRACT FOR PUBLIC INFORMATION OR 
PROGRAM PROMOTION]:  State in layman's terms the application’s broad, long-term objectives and specific aims, making 
reference to the potential public benefits of the project relevant to California.  Do not include proprietary or confidential 
information.  This may be distributed before the funding decision has been finalized.The primary goal of this project is 
to develop and test a system for producing, and subsequently purifying, large amounts of foreign proteins 
including therapeutic antibodies, vaccines and industrial enzymes in tomato fruit.  This has the potential 
to decrease the cost and increase the availability of a range of proteins including vaccines and many 
effective therapeutics that are currently expensive and difficult to produce.  Through three years of 
funding from this program we have made significant progress in developing this system and have begun 
harvesting and analyzing fruit from transgenic plants that are allowing us to refine this expression system. 
 In the work proposed here we will analyze these and subsequent fruit, generate and analyze antibody 
producing plants and, in collaboration with Jean VanderGehynst’s lab at U.C.Davis and our industry 
partner Antibodies, Inc., will develop a scalable protein purification system, analyze the economic 
feasibility of large-scale production with this system and compare it with other plant expression systems. 
 If this system equals or out-performs other plant systems we envision utilizing it to produce a range of 
useful proteins in large amounts.  Success here could have broad impacts on human health care, 
agriculture and industry where increased availability of tools, such as antibodies, could make highly 
effective approaches feasible that previously were prohibitively expensive.  


