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Fig. 3 The kinetic process of the helix-coil transition based on
the fraction of unfolded molecules ( P, ) at different quench
depth (y)

The fitting lines are dawn with all data bigger than 10 ~3.
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Fig. 4 The kinetic process of the helix-coil transition based on
the fraction of unfolded molecules (P,) at 1/T" =4.43

The vertical dashed line indicates ¢ = 4. 65 x 10*
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Fig. 5 The number of formed hydrogen bonds (N, ) at
1/T* =4.43 as a function of time
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COMPUTER SIMULATION OF THE ROLE OF NON-NATIVE
INTERACTIONS IN THE KINETIC PROCESS OF HELIX
FORMATION FOR A HOMOPOLYPEPTIDE CHAIN

CHEN Yantao', DING Jiandong’
(" Shenzhen Key Laboratory of Functional Polymer, College of Chemistry and Chemical Engineering
Shenzhen University, Shenzhen 518060)
(* Key Laboratory of Molecular Engineering of Polymers of Ministry of Education
Department of Macromolecular Science, Fudan University, Shanghai 200433)

Abstract  The role of non-native hydrogen bonding on the kinetic process of helix formation for a
homopolypeptide chain was explored based on a coarse-grained lattice model and dynamic Monte Carlo
simulation. It was found that, though postponing the thermodynamic helix-coil transition, non-native hydrogen
bonding can decrease the energy barrier of the folding kinetic process, and further increased the folding rate
below a specific temperature. The distribution of folding trajectories indicated that the slow folding trajectories
were reduced with the inclusion of non-native interactions, which can evidently influence the folding time. On
the other hand, the evolution of chain conformation and the length of helix segment were investigated,and the
non-native hydrogen bonding was found to delay the formation of native hydrogen bond and weaken the
stabilization of the corresponding native conformation, thus speeding up its unfolding process. Our research
indicated that the occurrence of non-native interaction can offer a potential means for frequently dynamical
adjusting of protein conformation so as to perform biological functions.

Keywords Helix-coil transition, Kinetic process, Non-native interaction, Lattice chain, Dynamic Monte

Carlo simulation





