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Overview

Unlike DNA polymerase, the enzyme Terminal Deoxynucleotidy| Transferase (TdT) has the unigue ability to elongate single stranded DNA (ssDNA) without a template.
Because of this, TdT has potential uses in applications ranging from basic labratory experiments needing ssDNA to gene editing. However, not much has been studied
about this particular enzyme, especially it's diffusion kinetics as it elongates ssDNA. Therefore, this study aims to investigate the diffusive coefficient (D) of TdT using
two single molecule tools: fluorescence corrrelation microscopy (FCS) with a built confocal microscope and an anti-brownian electrokinetic trap (ABEL-Trap).

Background FCS measures a molecule's diffusion
TdT elongates ssDNA in a template-independent manner coefficient from its autocorrelation function
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molecules diffusing in solution

Single molecule tools to measure diffusion of molecules FCo of 1opM Atto 633 dye in PBS with a laser power of 7.9uW
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Advantage: Extended observation of freely diffusing molecules 0 L A i B B
® Fnables observation of freely diffusing molecules (down to 1nm in size) is achieved by monitoring 0 20 40 60 10 10° 10 10
using fluorescence labels (no immobilization) the molecule's position using fluorescence, and Arrival Time (s) ~ Timelag (7)(s)
Disadvantage: applying feedback electric fields after each 2) TdT can elongate 5' modified strands
® Observation time for one molecule is diffusion limited | detected photon to move the molecule back A reaction of 10 pmol ssDNA, 82nM TdT, 100uM dCTP, 250uM
(typically ~1ms) towards the center of the observation volume. CoCl,was used with 10x TdT buffer and incubated at 37Cfor

30 min. Casted on a 15% UREA-PAGE gel.

Layout of Set-Up for Confocal Microscopy

i N

2) TdT can do Denovo Synthesis
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4) FCS measures ssDNA elongated
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Further work

® Measuring the point spread function at different
depths to accurately measure the confocal volume

® Using the ABEL-Trap to test processtivity vs.
distributive elongation and run length of TdT
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