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ABSTRACT

Single-molecular experimental studies of DNA (deoxyribonucleic acid) coupled with
molecular modeling and simulation have confirmed the remarkable DNA’s conformation in
response to stresses. The conformation in terms of twisting and bending of DNA can basically
affect to the cell cycle and gene regulation. Among different environmental factors, heat is an
important one in determining the normal biological development. Changes in temperature can
also influence lipid fluidity, nucleic acid conformation, protein flexibility, and important regulatory
consequences. In the case that DNA is mistakenly structured or packed, it can lead to diseases
or deformities such as neurodegenerative diseases, autoimmune diseases, and perhaps several
types of cancer.

Since elastic rod modeling can serve as a fast and convenient tool to compute the
structure and dynamics of DNA, we propose to use it to investigate the elasticity of a DNA
molecule under thermal induced stress based on the model namely, Kirchhoff's model. We
develop the elastic model consisting of thermal induced stress coupled into the equations. The
problems are solved by perturbation method to find equilibrium configurations of DNAs and the
different unstable modes that can be excited in different regions due to temperature changes.
The results from this finding will provide us the critical values of the parameters that lead to the
instability and resulting DNA’s structures. Furthermore this analytical study of entropic elasticity
of DNA could be a groundwork leading to better understandings of the influence of its
deformation under thermal induced stress on biological processes in living cells. It may also

have engineering implications in designing a DNA- based functional nanodevice.
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