Analysis of Hybridization

and Measuring of Kinetic Parameters

INTRODUCTION

Hybridization, which is widely
used for gene detection, furthers
not only our understanding of the
structure, organization and ex-
pression of genes, but also of
higher order nucleic acid structures.
Hybridization can be quantified in
a variety of different ways by a

range of different methods.

The use of fluorescence correla-
tion spectroscopy (FCS) to monitor
hybridization lends a new degree
of sensitivity to the study of this
process.

In FCS, the thermal fluctuations of
molecules excited to fluorescence
are observed and correlated.
When excitation and observation
are carried out in extremely small,
defined
elements, fluctuations can be ob-

confocally volume

served at the level of individual
molecules.

The interaction between a fluores-
cent ligand and a larger target
can be represented by the
correlation of bound versus free
ligands. This eliminates the need
for separation, e.g. on a filter or by
column chromatography.

We have evaluated the usefulness
of FCS analysis for the study of the
hybridization process using a test
system based on the interaction
between an 18-base oligonucleotide

and M13 template DNA.
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RESULTS

The size of the confocal volume
element determined by calibration
with the free dye was about 0.2 fl.
The formation of a complex be-
tween primer and template was
easily identified by the change in
the autocorrelation function
(Fig. 2). Due to the difference be-
tween the translational diffusion
time of the free primer (166 ps)
and the bound primer (primer-
template complex, 2.9 msec) we
were able to quantify the fraction
of primer hybridized without
having to separate non-hybridized
primer. The fraction of primer
which hybridized with the template
DNA was plotted versus time
(Fig. 3). From these data the rate
constant k for the association was
determined by using the formula
y(t) = 1-[1/(1+kCyt)] where
C, = initial concentration of single-

strand primer and single-strand
template. From titration experi-
ments, the number of binding
sites for this primer in M13 DNA
could be obtained.

The hybridization was saturated
at a primer to template ratio of
2:1. This indicates that two primers
may bind to one M13 template
DNA and suggests the presence of
an additional site with similar
affinity under the conditions

applied.
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