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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.)  This project will enable undergraduate students to gain research experience directed towards 
improving the productivity and nutritional quality of food crops by understanding how central metabolic 
pathways that control productivity and plant seed composition are regulated. 

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS:        The ability to engineer crops for improved nutritional 
value requires an understanding of how central metabolic pathways such as glycolysis control 
biosynthetic flux towards pathways involved in biosynthesis of important nutritional compounds.  
Regulation of plant glycolysis to provide precursors for amino acid, fatty acid and carotenoid 
biosynthesis is complex because the pathway must also serve to catabolize hexoses to generate pyruvate 
for mitochondrial ATP synthesis, and because interconnected glycolytic pathways exist in both the 
cytosol and plastid.  In both plant and non-plant organisms the terminal reaction of glycolysis, the 
pyruvate kinase-catalyzed conversion of phosphoenolpyruvate to pyruvate, has been shown to be a key 
regulator of glycolytic flux.  Consistent with its regulatory importance, the genome of the model plant 
Arabidopsis contains 13 pyruvate kinase gene family members.  These genes are predicted to encode 
either cytosol- or plastid-targeted enzymes, and are variably expressed in different tissues and under 
different physiological conditions.  Predicted amino acid sequences of the gene family members are 
polymorphic at active site and regulatory domains, suggesting that they differ in their kinetic properties, 
and suggesting that glycolytic flux in tissues with different metabolic demands may be regulated by 
tissue-specific expression of pyruvate kinase isozymes with unique kinetic properties.  The objective of 
this project is to characterize the kinetic properties of bacterially-expressed plant pyruvate kinase 
isozymes encoded by different gene family members to gain an understanding of how plants regulate 
glycolytic flux in tissues with diverse metabolic demands. 
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. 
     This project addresses how plants control the rate of biosynthesis of nutritionally important 
compounds by gaining an understanding of how plants control formation of the basic biochemical 
precursors for their biosynthesis.    More specifically, this project will establish how plants control the 
breakdown of six-carbon sugars to the three-carbon precursors for amino acid, carotenoid, tocopherol and 
oil biosynthesis.  We will test the hypothesis that sugar breakdown is regulated by expressing different 
forms of the last enzyme in the sugar-degrading pathway, pyruvate kinase, by producing highly purified 
forms of those enzymes and measuring their regulatory properties. Plant genetic engineering of 
agricultural crops (including major crops grown in California) for improved animal and human nutrition 
is an active focus of agricultural biotechnology companies, and the effort in this proposal may lead to 
technologies with significant commercial utility for enhancing the feed and food value of crop species. 
 


