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Prediction of peptide conformation using a scale-transformed
entropic sampling algorithm

Hideaki NAKAMURA (Department of Functional Materials Engineering)

Abstract

A scale-transformed entropy sampling algorithm for searching a conformational energy space of
polypeptides is presented. This algorithm is based on the assumption that high energy barriers can be
overcome by a uniform sampling of the logarithmically transformed energy space. This algorithm is
tested with Met-enkephalin, a peptide with a known global minimum structure. Using a new Monte
Carlo sampling method, energy barriers of 3000 kcal/mol are frequently overcome and, therefore,
many minima are searched more efficiently than with the usual entropy sampling simulations. This
method can be utilized as the optimization algorithm. The global minimum conformations obtained in
optimizations agree well with those obtained by the simulated annealing (SA) method and by the sys-
tematic stepsize variation (SSV) method. The entropy, the average energy and the specific heat are es-
timated with one Monte Carlo run.
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TABLE 1.
Lowest-Energy Conformations Obtained by Optimization Method.
LS* SSv* op1° oP2°
Tyr
[0} —86.0 —83.5 —86.8 —82.5
¥ 156.0 155.8 157.0 165.8
o —177.0 —177.1 —178.8 —175.8
X —173.0 —173.2 —172.8 —172.6
X 79.0 79.3 79.8 76.7
x —166.0 —166.3 —158.2 —156.1
Gly
o —154.0 —154.3 —156.9 —152.4
¥ 83.0 85.8 87.9 77.9
® 169.0 168.5 170.1 169.3
Gly
o} 84.0 83.0 80.8 83.1
¥ —74.0 —75.0 —78.0 —73.5
o —170.0 —170.0 —169.5 —170.6
Phe
[0} —137.0 —136.9 —134.0 —133.8
¥ 19.0 19.1 19.0 18.4
® —174.0 —174.1 —174.4 —174.4
X 59.0 58.9 58.3 57.8
X 95.0 —85.5 93.5 —87.2
Met
o} —164.0 —163.5 —162.7 —162.2
¥ 160.0 160.9 162.9 162.2
0} 180.0 —179.8 —179.9 180.0
x 53.0 53.0 51.3 52.5
¥ 175.0 175.3 174.7 175.1
v 180.0 —179.9 —179.1 179.5
x —59.0 61.4 61.4 —60. 2
Energy —11.7 —11.7 —16.0 —16.0
(kcal/mol)

*Taken fromref. 10.
Taken fromref. 11.
‘Global minimum conformations obtained by the optimization.
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