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Structural and interaction properties of a novel pyrrolidinyl PNA binding to DNA
(PNA*DNA) in both parallel and antiparallel configurations as well as DNA*DNA were studied
using molecular dynamics simulations. As a result, the conformations of three simulated systems
remain well-defined base pairing and base stacking with the base pair and base step parameters
preferred the B-helical structure, although slight distortion from the B form was observed for
parallel PNA*DNA duplex. The radial distribution functions of antiparallel PNA*DNA is much less
solvated, and hence much higher hydrophobic compared to other two systems. Furthermore,
Molecular Mechanics-Generalized Born/surface area approach and normal mode analysis have been
used to calculate the binding free energy components, the gas-phase energy F{ qs» SOlvation free

energy G,

ovation a0d solute entropy. The calculations result that the large ges-phase energy

difference, AHgaS , of DNA system is clearly caused by the repulsion of the two negatively charged

sugar-phosphate backbones, whereas the pyrrolidinyl PNA reduces AH s Of the PNA:DNA
systems significantly, especially in antiparallel fashion. Although DNA*DNA system can be better

solvated and hence lower G summation of these components leads to less binding free .

lvation

energy compared to PNA systems. This indicates that antiparallel PNA*DNA is the most stable

duplex, in good agreement with that observed experimentally.





