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Conclusions

DNA mismatch repair (MMR) is a conserved cellular mechanism across bacteria and
eukaryotes that serves as a safeguard to the genome by correcting base substitution
and insertion-deletion mismatches. In eukaryotes, defective MMR proteins are the
cause of many sporadic cancers such as colorectal, endometrial, and other types of
gastrointestinal cancers (1), and understanding how these proteins function may lead
to insights to the development of these cancers. While the methyl-directed MMR
pathway in E. coli has been extensively studied, this pathway shows less homology to
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Figure 5: Acceptor emission
spectra at 670 nm for FRET
helicase assay reactions overlain
with dsDNA control emission
spectrum corresponding to
excitation at 528 nm. Varying ATP
concentrations used in the
reaction are shown in figure
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e Tte UvrD has dsDNA unwinding capabilities as shown

through the FRET assay: acceptor emission decreased

(Fig. 6) and fluorophore distance increased (Fig. 7)
upon enzymatic incubation.

e Tte UvrD has ATPase activity at 65°C but has poorer
substrate binding (K ) and catalytic efficiency (Km/Km)
than E. coli UvrD at 37°C.

sLow catalytic efficiency may be due to ATPase assays
not formed at optimal growth temperature of Tte
(75°C) or conformational rigidity to withstand high

! ! ' ) o 26 mM ——5.2 mM_—— dsDNA
eukaryotic MMR as in other bacteria (2). For instance, there has not yet been Figure 1: Vector diagram of Finure 2: Restriction enzvme dizest on acarost 1820 temperatures
identified a eukaryotic homolog to the E. coli UvrD, an ATP-dependent helicase pTYB4His-TaqUvrD plasmid containing g:l ofar;wlified pTYBAHiZ-TaqU\frD extrafted *Helped establish baseline helicase activity for
enzyme, which serves to unwind DNA during MMR. Interestingly, other bacteria such Taq UvrD sequence, alongside Hindlll ¢ 'y 1308 transformants. Figure 6: Relative distance thermophilic bacteria

and Xbal restriction sites. ey ——y —y—— *Tag UvrD was unable to be investigated due to

as Thermus aquaticus (Tag) and Ther bacter is (Tte) share
homology in their MMR mechanistic pathway to eukaryotes and have a homolog to
E. coli UvrD, making this protein a prime candidate for studying potential differences
in these pathways.

The UvrD helicase is a type of ATP-dependent enzyme that uses the energy of ATP
hydrolysis to drive conformational changes associated with DNA unwinding. Because
the energy barrier to hy ysis of ATP is | d at higher , both the
DNA-dependant ATPase activity and catalytic DNA unwinding activity of
thermophilic Taq and Tte UvrD are postulated to be higher at their temperature
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Figure 3: SDS-PAGE of aliquots taken during ammonium sulfate precipitation (A)

between fluorophores Cy3
(donor) and Cy5 (acceptor) on
oligos Cy3-3PA57-Atto488 and
Cy5_3PA110 over time for FRET
helicase assay reaction, as
calculated via FRET efficiency and
R, between fluorophores.
Varying ATP concentrations used
in the reactions are shown in
figure legend

procedural failures

Future Directions

*Repeat FRET assay at lower ATP concentrations to
establish activity-substrate relationship

*Repeat ATPase assays at the optimal growth temperature
of Tte (75°C) with improved temperature control to obtain
more accurate data
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