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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 overall goal of the project is to design a redox active guanine analog that can be 
incorporated into a duplex oligonucleotide to evaluate rapid, long-range conduction of electrons through a 
DNA π-stack system. 

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: 
In DNA’s duplex structure, the bases are π-stacked.  This raises an interesting question of whether DNA 
can transfer electrons rapidly over short or long distance.  The overall goal of the project is to investigate 
a new approach for evaluating electron transfer through oligonucleotides involving a modified nucleotide 
base, a guanine analog.  This modified nucleotide base will have two important features.  It will be 
covalently attached to a metal redox center, ferrocene, and contained functionalities that can hydrogen 
bond to cytosine.  The importance of base pairing and formation of a duplex structure will be conserved.  
Furthermore, CpFe moiety should correctly position for overlap with the π-stack of a duplex 
oligonucleotide.  Since ferrocene undergoes reversible one-electron transfer on oxidation, the modified 
redox active guanine should behave the same way.  Therefore, incorporating two such moieties into an 
oligonucleotide should allow the assessment of electron transfer rates in a mixed valence duplex 
structure.  To do the DNA electron transfer study, the redox active guanine analog has to be synthesized.  
The focus of the proposed work is to synthesize a redox active guanine analog, which contains ferrocene 
and pyrimidine moieties that are covalently attached.   
 

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. 
Damage to DNA caused by radiation, carcinogens or metabolic waste products if left unrepaired by 
normal cellular process can lead grave health consequences such as cancer etc.  A study of electron 
transfer and radical-cation migration in DNA will provide insights into the mechanism of charge transfer 
through different media and valuable information for understanding DNA damage in vivo.  A greater 
understanding in this area may have an additional clinical impact through the development of novel 
diagnostic tools for screening nucleic acids, proteins or carcinogens.  The overall goal of this project is to 
design a new approach for evaluating electron transfer through oligonucleotides involving a modified 
nucleotide base, guanine analog.  The focus of this proposal is to synthesize this guanine analog.  
Undergraduates involved in this project will have opportunities to have “hands on” personal contact with 
chemistry, learn analytical skills, and, more importantly, to understand the impact of the fundamental 
biomedical research. 


