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Overview of Research

DNA-based oligonucleotides (ODNs) are well-known for their biological functions including the
storage of genetic information. However chemists are quickly realizing that synthetic ODNs can
be used as a tool for a variety of other applications in materials development (e.g., building
exquisite nanostructures)l and in medicine (e.g., as antisense agents)z. We are interested in
using synthetically functionalized ODNs as agents that can inhibit the function of clinically
important protein targets in a regulable manner (i.e., can be controlled by exogenous or
endogenous stimuli).*

Research Objectives The specific objectives for the 10 week research training period will be to:

1) Use organic chemistry to synthesize ODNSs containing a variety of small organic molecule head
groups.

2) Analyze the synthesized conjugates via spectroscopic and analytical techniques. These
techniques include high-pressure liquid chromatography (HPLC), Matrix assisted laser desorption
ionization (MALDI) mass spectrometry, circular dichroism (CD) spectroscopy and gel
electrophoresis).

3) Investigate the protein binding and inhibiting ability of these ODNs.

Prerequisites or Experience

This is a highly interdisciplinary project where the students will be immersed in a) synthetic
chemistry (to prepare synthetic ODNSs), b) biological chemistry (to detect protein-ligand
interactions) and c) analytical chemistry (to study DNA folding and protein interactions).

The students must have taken at least one semester of organic chemistry and an introductory
biology or biochemistry course. A GPA of 3.0 or higher is preferred.
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