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Folding of Polyampholytes

Using Replica Exchange Monte Carlo Simulations

Yuri Yamada, Yosuke Kataoka

We have simulated folding of polyampholytes using replica exchange Monte Carlo method.
Polyampholyte (PA) is a chain-like molecule model that consists of charged monomers, like peptides and
proteins. We treated some PAs that have several arrangements of charges and chain lengths. In di-block PA, the
halves of monomers are positively charged on one side of the chain and the other halves are negatively charged,
we obtained two configurations as the most stable structure. One of them, a straight double helix, was obtained
in the short chain, and the other, a flat helix, was obtained in the long chain. This change of the most stable
structure is mainly caused by the coulomb interaction between the monomers.
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Fig. 1 Arrangements of the charge of monomers.
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Fig. 2 lllustration of our procedure of the REMC.
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Fig. 3 Snapshots of the final configurations for di-block Table 1 Classification of the final configurations for
PA at T" = 0.001 (N = 70). The configurations (c) and (d) di-block PA at T" = 0.001. The symbols (a) ~ (d)
are surmised that to be trapped in the local minima. correspond to Fig. 3.
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Fig. 4 Snapshots of the final configurations for di-block
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Fig. 7 Softcore potential per monomer Ug/N of the final
configurations for di-block PA at T = 0.001.
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Fig. 8 Elastic potential per monomer U./N of the final
configurations for di-block PA at T" = 0.001.
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Fig. 11 Snapshots of the final configurations for PA (iii),
that has not any charges, at T" = 0.001 (N = 60).
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