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Fig. 1 Potential of mean forces obtained from (¢, i)
distributions of residues contained in the native
secondary structure excluding glycine
Graph (a~ d) correspond to the simulation at four different temperatures
respectively. The dark gray regions correspond to the lowest energy

areas. Neighboring contour lines are separated by 2 kJ/mol.
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Table 1 The respective probabilities of conformation with HB,-;, HB;-,
HB; 4, HB; 5, HB,,;, HB,;, at different temperatures

HB, HB, HB;_ HBy_s HB,_, HB,_,
300K 0.11 0.11 0.37 0.24 0.33 0.12
330K 0.05 0.10 0.27 0.19 0.25 0.07
350K 0.03 0.09 0.22 0.16 0.19 0.05

370K 0.03 0.08 0.19 0.15 0.17 0.04
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Table 2 The respective probabilities of conformation with different type B-turn at different temperatures

Il ' Turng-s IV Turngs I Tumny—¢ IVTurne- VI Turne- I Turnyo—; IV Turnyo—; W[ Turno—;
300K 0.28 0.39 0.01 0.06 0.02 0.06 0.07 0.02
330K 0.21 0.38 0.02 0.09 0.02 0.05 0.08 0.02
350K 0.19 0.36 0.02 0.11 0.03 0.04 0.09 0.02
370K 0.17 0.38 0.02 0.11 0.04 0.03 0.08 0.02
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Fig. 4 The conformations with the minimum RMSDc,
from 3 sheet structure in different conformation clusters
The corresponding temperature and minimum RMSDg, are labeled
below the images. The B-sheet structure is shown in grey, the
conformations with the minimum RMSDg, in different conformation
clusters are shown in black. Only large clusters with more than 300

conformations have been shown.
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A Comparative Study of Different Temperatures on Computed
Structural Character of H1 Peptide via Temperature Replica
Exchange Molecular Dynamics Simulations®

CAO Zan-Xia, WANG Ji-Hua™
(Key Laboratory of Biophysics in Universities of Shandong (Dezhou University), Dezhou 253023, China)

Abstract The dynamics character of H1 peptide in aqueous solution at different temperatures has been
investigated through temperature replica exchange molecular dynamics (T-REMD) simulations with GROMOS
43A1 force field. The two independent T-REMD simulations were completed from initial conformations «a-helix
and B-sheet structures, respectively. Each replica was run for 300 ns. 36 replicas have been simulated and the total
MD simulation time of all replicas was 21.6 ws, the convergence of conformation sampling was verified by
simulations starting from (-sheet structure. The structural character of H1 peptide at each temperature (300K,
330K, 350K and 370K) was assessed from the parameters such as the distributions of backbone dihedral angles, the
number of native hydrogen bond, formation of -turn and the favorite conformation at different temperatures. The
simulations sampled conformation cluster close to 3-sheet structure as demonstrate by the 0.05 nm Ca RMSD, and
this cluster contains 39%, 23%, 13% and 11% conformations in total at 300K, 330K, 350K and 370K respectively.
The results indicate that: GROMOS 43A1 force field has precision of the description of the conformational
equilibriums, however, efforts have been made to refine the treatments of hydrogen bond, and the comparative
study of H1 peptide at different temperatures can afford information for refine molecular force field.
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