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Theoretical Study for DNA and RNA on Their Stability Difference S R
.
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The semi-empirical method RM1g,,, was employed to explore the reasons and nature of the intrinsic RN A= 2
stability of the RNA and DNA duplexes. RM1,,, is based on the convenient RM1 and modified to deal With_
the weak interactions between molecules, especially for the hydrogen bonding between biological PubMed

systems, and embedded to our software module SimuCal_SE. And the calculations were processed
using our software package SimuPac 1.0, with the linear scale algorithm to treat large molecular
systems. The calculations in this study include 4 different sets of base pairs appeared in both DNA and
RNA. By our calculations, the hydrogen bonding interaction energy of r(A\5U) is little bit larger than that
of d(A\5T). When including more base pairs, the hydrogen bonding energies of RNA become much
larger than DNA. Arrangements of purine and pyrimidine in RNA and DNA have contributions for the
stabilities of both RNA and DNA. The calculation results in this study support and agree with the
experimental results and conclutions.

Abstract:

Keywords: Semi-empirical calculation; RM1BH method; SimuCal_SE method; Stability difference of
DNA and RNA; Hydrogen bonding energy
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