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Introduction
The use of single molecule spectroscopy Is a developing

technique used to detect the interactions of molecules and
IS especially useful In biological systems for the detection
of chemical interactions. The use of fluorescence in single
molecule spectroscopy Is particularly useful for
distinguishing various processes on the molecular level.
The fluorescent signals from a single molecule or
molecular system can be used to gain insight the about the
environment,  structure, position, dynamics, and
thermodynamcis of these systems. The use of both organic
dyes molecules and quantum dots (QDs) are common In
single molecule spectroscopy and have complimentary
photophysical properties under a variety of experimental
conditions. The first step In any biophysical study that
uses single molecule methods is to optimize the conditions
of the experiments. Here we are interested in the
photochemical bleaching rates, blinking rates, and
guantum vyields of labeled DNA duplexes tethered to
passivated surfaces In aqueous buffer and Dbeta-
mercaptoethanol.

Research Plan

The goal of this project Is to study and determine which
type of fluorescent label, packed organic fluorophores, or
guantum dots, would be best suited for use In DNA
binding studies. The respective labels are tethered by a
biotinylated system, which holds the labels stationary and
allows for the photophysics of the labeled DNA to be
studied. The fluorescent system that has the best
photophysics (bleaching rate, blinking, quantum vyield,
etc.) In the tethered system will then be used In our
biophysical studies.
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Tethered Systems

* Incorporation and amplification of packed fluorescent organic dyes
were accomplished through PCR. PCR was performed twice using
two separate dyes: Alexafluor 555 dUTP*s and Alexafluor 488
dTTP*s. Each used mutant polymerase Vent; (exo-)! and cycled for
~15h .

« QDs were attached via a labeling technique by Ishihama and
Funatsu?. The thiol group on the PEG malemide was modified with
the primer of interest. PEG linkers were bonded to the QDs iIn a
5:95 ratio of maleimide:methyl to ensure one DNA strand per QD.

 Both QDs and packed fluors were annealed to a complementary
biotinylated DNA strand for the experiments.
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Figure 1: (a) Time trace of QD fluorescence to bleaching QD (b)
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Figure 2: (a) Time trace of packed fluors fluorescence to bleaching
(b) Exponential distribution of bleaching of the packed fluors; light
to dark rate
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Conclusions and Future Work

» Packed fluors light to dark rate is faster by a factor of 3
compared to the light to dark rate of the QDs.

o Compared to QDs, the packed fluors are more consistent and the
blinking Is nonexistent.

e Overall QDs are better fluorescent labels even with the higher
blinking tendency, which can be minimized with beta-
mercaptoethanol.

|_abels can be used to measure the binding rate of DNA with
HIV-RT.

 Attachment to biologically active molecules to measure the
mol ecul eds I nteraction with
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