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Characterizing the elastic behaviour of the DNA molecule is of crucial importance
in understanding its biological functions. In recent years, single-molecule
experiments such as DNA stretching and cyclization have provided us with
valuable information about the elasticity of long DNA molecules.

The results of these experiments can be described by the elastic rod model (also
called wormlikechain model). The elastic rod model is very successful in
explaining the elastic behaviour of the micron-size DNA molecules.

Recently, modern experimental techniques have made it possible to study the
elasticity of DNA at nanometer length scale. In these experiments it is observed
that short DNA molecules are much more flexible than predicted by the elastic rod
model.

The model which I am going to introduce in this talk takes into account the
unharmonic corrections to the elastic rod model. In this model it is assumed that
the energy required to bend the DNA over its major groove is not equal to the
energy required to bend it over its minor grooves. This

assumption is justified since the DNA is not a symmetric molecule, it has a large
major groove and a small minor groove.

It will be shown that this asymmetric elastic rod model can account for the high
flexibility of short DNA molecules.
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