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The Application of String Method in Alanine Polyalanine Chain
JIA Hongxia . J IN Congming
(Department of Mathematics, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: Conformational changes of proteins play an important role in life processes. The protein
plays its role often accompanied by a conformational change. Some diseases are caused by conformational
change of protein, such as Alzheimer’s disease andBSE (bovine spongiform encephalopathy ), where a
water-soluble protein becomes an insoluble protein fiber form. Knowing the process of conformational
change of protein is very important to understand the properties of protein. However, finding the
transition path of the protein conformational change from atomic scale is a big challenge. In this paper, we
applied the zero-temperature string methods in protein conformational changes of polypeptide chain
between 31,-helix and o-helix. From different initial paths, we got different optimal paths and different
transition states; the transition state with significant barriers is the configuration similar to the 3,,-helix.
And we also applied the finite temperature string method to study the conformational change and got the
transition path ensemble by using two sampling methods, namely lLangevin dynamics and molecular
dynamics. The result indicates the effectiveness of the finite tem perature string method when compared
with the zero temperature string method.

Key words: String method; polypeptide chain; transition path;conformational changes
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