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1. Discovery of Small Molecules Selectively Binding to d(CGG)®*®

More than 40 neurodegenerative diseases are caused by simple repeat expansions spreading

throughout the human genome.
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Fig 1. A: Examples of nucleotide repeat expansions related
to human diseases. B: Screening of compound library to find
a selective binder to d(CGG)®*.

syndrome (FXTAS) is an “adult onset”
neurodegenerative disorder and it is
caused by an expanded (CGG) repeat.

2. Mechanistic Study of DNA Damage by Photoactivated Double-Stranded DNA Cleavers and Their

Applications
DNA
,2ZZ/R ;;f’R Zr’R +,
sp hv A c. ') — = Guanine
IS — % + Sp oxidation
NH;3 NH Electron +
o O 3 transfer o%\rNHa
R' .
ISC R g1 R
Sp=S
propReet intramolecular intermolecular
T l proton transfer l proton transfer

Base
alkylation/
hydrogen
abstraction

Fig 2. Proposed possible mechanisms for the DNA
cleavage by C-lysine conjugates.

Double-stranded (ds) DNA damage is
one of the most efficient ways to kill
cells. Previously reported light-
activated efficient ds DNA cleavers will
be tested for possible DNA damage
mechanisms such as base alkylation,
base oxidation, and  hydrogen
abstraction. Besides, the DNA cleavers
will be applied for the multi-drug
resistant bacteria treatment and the
cancer treatment.

The student will be expected to enroll in CHEM 4997 in Spring 2021 to prepare for the

summer research project.



