DNA replication uses DNA polymerase to copy the cell genome, however, DNA
polymerase has an error rate of 1 in 10°-107 for every nucleotide copied'. Errors that do
occur must be corrected as these mutations can affect the rest of the genome by
producing mutated proteins and potentially causing genetic disorders, such as cancer,
neurological disorders, and diabetes?. To address these mistakes, the cell utilizes
mismatch repair (MMR) to replace erroneous bases and prevent downstream effects.
Previous research into MMR focuses on Escherichia Coli (E. coli) UvrD, a helicase
which plays a role in prokaryotic MMR, as our current understanding of eukaryotic MMR
is limited. We are investigating the characteristics and functions of By Thermus
aquaticus (Taq) UvrD, which can then be compared to those of E. coli to better
understand eukaryotic MMR. We will transform E. coli cells with a plasmid containing
the Taqg UvrD gene for expression. The protein will then be expressed using
autoinduction and purified through ammonium sulfate precipitation and column
chromatography. We will analyze the Tag UvrD function using FRET, mobility shift
assays, helicase assays, FRET helicase assays, and ATPAse assays. Through these
techniques, we will potentially be able to identify the direction of translocation, the
unwinding velocity, and the preferred binding site of the Taq helicase. We expect these
characteristics to be similar to those of E. coli UvrD, due to the similarities in the
proteins’ structure and function. By gaining a deeper understanding of the function of
Taq UvrD, we will elucidate further information regarding the role of helicases within
eukaryotic MMR, which can then be used in therapeutic development for various
genetic disorders.
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