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ABSTRACT

In this paper, we introduce various coarse-grained elastic network modeling (ENM) techniques as a novel computational
method for simulating atomic scale dynamics in macromolecules including DNA, RNA, protein, and polymer. In ENM, a system
is modeled as a spring network among representative atoms in which each linear elastic spring is well designed to replace both
bonded and nonbonded interactions among atoms in the sense of quantum mechanics. Based on this simplified system, a
harmonic Hookean potential is defined and used for not only calculating intrinsic vibration modes of a given system, but also
predicting its anharmonic conformational change, both of which are strongly related with its functional features. Various nano
and bio applications of ENM such as fracture mechanics of nanocomposite and protein dynamics show that ENM is one of
promising tools for simulating atomic scale dynamics in a more effective and efficient way comparing to the traditional

molecular dynamics simulation.
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