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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 focuses on the development of novel classes of tethered nucleotide analogs by 
synthesis and physicochemical evaluation. Undergraduate and master’s degree students will work closely 
with the P.I. to prepare and characterize representative compounds valuable to advancing the lab’s overall 
goal of constructing new DNA- and RNA-binding oligomers for biotechnology applications. 
TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: 
This project involves the development of novel classes of transglycosidically tethered 5'-nucleotides by 
synthesis and physicochemical evaluation. A single general synthetic strategy for the tethering of any 5'-
nucleotide of interest has already been developed. It was used to prepare the first two tethered 5'-
nucleotide targets, the 5’-UMP and 5’-dUMP analogs. The specific nature of the oxomethylene tether 
employed and its mode of attachment to a nucleotide framework (6,5’-tethered for pyrimidines, 8,5’-
tethered for purines) allow for an unprecedented degree of 5'-nucleotide biomimicry. The tethered 5'-
nucleotides are, for all practical purposes, chemically identical to their natural counterparts but are 
restricted to a limited set of spatial conformations. The tether motif features a restriction of the glycosidic 
bond in an anti conformation, a preservation of the biorecognition-critical hydrogen bonding sites of the 
heterocyclic aglycon, a retention of the functionalizable carbohydrate hydroxyl groups, and a design that 
can be used on both the pyrimidine and the purine nucleoside frameworks. 
This effort will further confirm the highly biomimetic features of the design and go on to demonstrate its 
utility to biotechnology concerns. Synthesis of carefully selected targets and characterization by routine 
organic chemistry methods are the specific activities to be undertaken. In addition, an investigation into 
the feasibility of constructing new transglycosidically borate-tethered nucleotide analogs will be 
conducted. These could well prove to be useful in constructing oligos with modified anionic backbones. 

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. 
Tethered nucleotide analogs are newly emerging useful tools in biotechnology, largely because they can 
be incorporated into DNA or RNA strands to "preorganize" their oligomers for enhancing the molecular 
recognition by native nucleic acids.  One well known example is the so-called "LNAs" (Locked Nucleic 
Acids), which produce DNA capture agents when placed in an oligonucleotide strand. 
The new 5’-nucleotide tethering motifs to be developed in this work allow for full and natural Watson-
Crick base pairing from within an oligonucleotide strand, and as such they can become new useful tools 
for many current biotechnology efforts. They cause a well-defined alteration in DNA or RNA backbone 
trajectory, and some can access the rotational forms found in native A-DNA, B-DNA, and A-RNA, 
making double-helical Watson-Crick duplex formation possible.  Thus, they could be used to generate 
enhanced,  more specific cDNA microarray capture agents. In addition, some of them could be found to 
be good mimics of local DNA/RNA topological features like hairpin turns, bulges, and flipped residues, 
making them useful to studies of RNA and DNA topography, catalytic RNA therapeutics, and tRNA 
codon-anticodon recognitions.  There are also potential future antisense applications for these tethered 
units. The benefit of this work will be to provide new tools for genomic biomedical science. 


