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The need for efficiently and accurately simulating kinetic folding of an RNA molecule has become increasingly
apparent over the decades. In this paper, we will give a novel approach to simulating kinetic folding of an RNA
molecule at the secondary structure level based on an elegant new idea of “enumerating secondary structures
by a graph.” Although most of the previous works try to reduce the conformation space of a given RNA
molecule in order to escape from the combinatorial explosion problem, the present paper gives us an efficient
and approximate simulation methodology for hairpin formation with keeping the conformation space completely.
As far as the authors’ knowledge, this is the first polynomial update time simulation algorithm for kinetic folding
analysis of an RNA molecule which has a nice theoretical property that the convergence point of its simulation
always ezactly coincides with the equilibrium distribution of secondary structures of the RNA molecule.
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