Hi385 558 ¥ 68 #4 2 £ £ X & 3 4 Vol. 38,No. 8

2008 ﬁi 8 H JOURNAL OF UNIVERSITY OF SCIENCE AND TECHNOLOGY OF CHINA Aug. 2008

B i, 0253-2778(2008)08-0961-06

ERREHEHNHFRITENE . N77EE A

XI| ¥ 3
(BRI BB F R LR %, P ERME RS B2 24 B S AR W2 S0 0 2, ZERUA L 230027)

WE BN ARARBAN S FTENPH A FARAN D RG TR T L FIAA FRKL
B A R AR A SR L A 0y B 2 F 3, T BT BRAFAE R F 69 B 2 O A e TR AL, TR 2
ML, ) ) BRI T 23 A F a9 i), 3 SEMUBELT R T & M A R R E S R I R
Arid AT AL ELE TS K3 E X —FHA LA TR A5 32X T A AR B
R A RAEF

KRB AV 2 TN F &G ;039 RLsEE

FEFES. QL THERARIREG: A

Computer simulation of protein structure and dynamics:
from method development to applications
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Abstract; Computer simulation has been developed into an important tool for the elucidation of biological
functions from the atomic level structures and dynamics of biomolecules. Compared with current
experimental techniques probing atomic level structures, simulations provide not only averages, but also
distributions. Besides structures, biological functions often rely on sophisticatedly controlled dynamics of
biomolecules, such as the allosteric effects in enzyme catalysis or the effects of ligand-receptor binding in
signal transduction. To help understand and eventually control such processes, simulations can be used to
reconstruct conformational pathways, identifying intermediates and transition states. This report
highlights our recent work in this field. One focus of our research is on developing, testing and refining
energy functions for protein simulations, including pure molecular mechanical models for modeling
conformational dynamics and hybrid quantum mechanical/molecular mechanical models for modeling
enzyme catalysis. Another focus is on developing methods for efficient sampling in the conformational
space and for mapping conformational pathways.
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