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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 and, technical abstract will be posted on the CSUPERB website only if project is funded. Non-technical abstract will be used for 
public information or program promotion, only if funded. Use only single-spaced text; and all abstracts are limited to one page total. See 
instructions for more information.  

PROJECT OBJECTIVE: (Provide a one to two sentence, non-technical description of the project’s overall objectives and key milestones.)    
The goal of this project is to study human serine hydroxymethyltranferase, a medically relevant enzyme 
that may have promise as an anticancer target.  The protein will be purified, assays developed to study the 
physiological and side reactions.  Finally, computational methods will identify potential inhibitors which 
will be tested for their effect on human serine hydroxymethyltranferase. 
TECHNICAL ABSTRACT FOR EXPERT REVIEWERS:  Serine hydroxymethyltransferase (SHMT) is a member 
of the thymidylate synthase cycle.  This important cycle produces pyrimidine nucleotides which are 
needed in rapidly dividing cells, including cancer cells.  The importance of this pathway to cancer cell 
viability and its potential as an anticancer target is demonstrated by the clinically useful anticancer 
pharmaceuticals that target other enzymes in this pathway, including methotrexate and fluorouracil.   In 
this proposal human SHMT (hSHMT) will be overexpressed in E. coli and purified.  Continuous coupled 
assays will be developed for both the physiologically relevant aldolase activity and the decarboxylation 
side reaction.  These assays will allow kinetic characterization of hSHMT, including the decarboxylation 
side reaction which has not been studied in detail.  To assay the physiologically relevant aldolase activity 
N5, N10-methylenetetrahydrofolate dehydrogenase will be cloned, overexpressed and purified while a 
standard assay that uses commercially available coupling enzymes will be used to follow the 
decarboxylation side reaction.  Computational studies, performed in collaboration with Dr. M. Ashley 
Spies of the University of Illinois at Urbana-Champaign, will use a combination of molecular dynamics, 
flexible ligand binding and QM/MM studies to identify potential tight binding inhibitors.  Using the 
assays developed, the potential inhibitors identified in silico will be assayed by undergraduate students 
for inhibition against both the physiologically relevant aldolase reaction and the decarboxylation side 
reaction.  It is hoped that the project will lead to a deeper understanding of the chemistry catalyzed by 
hSHMT and to lead compounds that may eventually lead to compounds with potent anticancer properties.
EXECUTIVE SUMMARY: (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 for California.)         
In this project we propose to study the enzyme serine hydroxymethyltransferase (SHMT) which is 
involved in the biosynthesis of the nucleotides needed for the rapid growth of cancer cells.  Serine 
hydroxymethyltransferase (SHMT) is a member of the thymidylate synthase cycle.  This important cycle 
produces the pyrimidine nucleotides which are needed in rapidly dividing cells, including cancer cells.  
Clinically useful anticancer drugs have targeted other enzymes in the thymidylate synthase cycle 
suggesting that inhibitors of SHMT may also have anticancer properties.  For this project human SHMT 
will be overexpressed and purified from E. coli and assays for the activity of SHMT will be developed.   
Computational studies, performed in collaboration with Dr. M. Ashley Spies of the University of Illinois 
at Urbana-Champaign, will be used to identify potential tight binding inhibitors against SHMT which 
may have promise as anticancer pharmaceuticals.  The potential inhibitors identified computationally will 
then be tested for their ability to bind to SHMT.  It is hoped that the project will lead to new lead to a 
deeper understanding of the chemistry catalyzed by hSHMT and to compounds with anticancer 
properties. 
                                                                                     
 


