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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 objective of this research is to study the mechanism of a protein kinase, PfPK6, an enzyme 
thought to be involved in malarial replication and a key target for anti-malarial therapeutics.   

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: 
Over 300 million cases of malaria are reported worldwide each year with a major impact on African children under 
the age of 5. A key target for malarial therapeutics is the cyclin-dependent kinases (CDKs) of P. falciparum.  These 
enzymes are found in all eukaryotic species as part of the basic molecular machinery required for cell 
multiplication.  Comparison of the sequence and activity of the three malarial CDKs found to date to those from 
humans has suggested important functional differences between the CDKs of the distantly related human and 
malarial species.  PfPK6 is the malarial CDK with properties most different from its human homologues. It is 
thought that these differences can be exploited to develop drugs to halt plasmodial replication without harm to the 
human host. Specifically, initial studies of PfPK6 have shown several discrepancies in activation mechanism and 
general catalytic mechanism between PfPK6 and the human CDKs.  We will begin elucidating the catalytic 
mechanism of PfPK6 by producing and purifying recombinant PfPK6 enzyme from E.coli and assaying the kinase 
activity with respect to a peptide substrate and ATP in vitro.  We will determine the steady-state kinetic parameters 
for substrate binding and catalytic turnover.  The objective of this research is to begin characterization of the P. 
falciparum protein kinase PfPK6 and establish a program of research in the kinetic mechanisms malarial CDKs in 
my laboratory.  The data from the study of PfPK6 will be compared to the mechanism of human CDK2/cyclin A I 
elucidated during my doctoral work. The studies of malarial CDKs will be performed as one part of a global 
collaboration currently using a variety of approaches to understand the role of P. falciparum CDKs in disease and 
develop CDK-targeted anti-malarial therapeutics.  This study will give Cal Poly undergraduates experience in: 
recombinant DNA technology, protein expression, large-scale protein purification employing affinity and ion-
exchange chromatography on a state-of-the-art FPLC, and determination of Michaelis-Menten kinetic parameters 
using spectroscopic techniques.   

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. 
Over 300 million cases of malaria are reported worldwide each year with a major impact on African children under 
the age of 5. A key target for malarial therapeutics is the cyclin-dependent kinases (CDKs) of the malarial parasite, 
Plasmodia  falciparum.  CDKs are found in all non-bacterial species as part of the basic machinery required for cell 
multiplication.  Comparison of the sequence and activity of the three malarial CDKs found to date to those from 
humans has suggested important functional differences between the CDKs of the distantly related human and 
plasmodial species.  If these differences in function are carefully characterized, this information can be used to aid 
the development of drugs that are specific for plasmodial CDKs.  The result would be therapeutics that could halt 
malarial multiplication without harm to the human host.   Of the three malarial CDKs identified to date, PfPK6 is 
the malarial CDK most different from its human relatives. To begin study of PfPK6, we will produce and purify 
recombinant PfPK6 enzyme from E.coli and study its catalytic activity in vitro.  These data can then be compared 
with those previously determined for an extensively studied human CDK, CDK2/cyclin A, to provide mechanistic 
detail into the differences between the enzymes that govern cell multiplication in host and parasite.  The objective 
of this research is to perform a detailed study of PfPK6 catalytic function and establish a program in malarial CDK 
research in my laboratory.  The studies of malarial CDKs will be performed as one part of a global collaboration 
currently using a variety of approaches to understand the role of P. falciparum CDKs in disease and develop CDK-
targeted anti-malarial therapeutics.  This study will give Cal Poly undergraduates experience in biochemical 
techniques such as recombinant DNA technology, protein purification, and spectroscopic enzyme assays.  


