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Abstract

This project aims at investigating the
theory of computational biology. We are
particularly interested in a very important
topic in computational biology, namely,
protein folding problem. Protein folding
problem is very important when people do
researches on biological field. If we can get
accurate protein structure by means of
computer, the process of studying in diseases
and biology will speed wup. Many
characteristics and function of proteins are
deeply relational to their physical structure.
But it would take a high computational
expense to directly decide structure of a
protein. By using some useful approaches,
biologist can get some possible structure by
paying lower cost and then design some
experiments to refine the structure. Often.
many approaches predict the structure base
on the minimizing the potential energy
function and protein sequences.

The main purpose of protein folding
problem is to study:

1. Given the protein primary structure
(linear, amino acids sequences), one can
get the tertiary (3-dimensional) protein
structure, the shape and the relative
position of all atoms.

Find a potential energy function, which
can appropriate represent the protein’s
energy and shapes.

In this project, we will transform
protein-folding problem into optimization
problems based on molecular mechanism.
We also incorporate genetic algorithms and
biological knowledge and experiments in
order to increase the correctness of the result.



shorten the time, and provide a nearly
optimal solution efficiently, lowerir.g the cost
of people doing researches or protein.
Further, we will try to develop new potential
functions from old functions, and construct
new model for this problem. Final y, we use
the relative development experiments and
data to prevent from repeat testing protein
structure and promote the quality.

Keywords: Computational biology ~ protein
folding problem ~ Genetic
Algorithm ~ minimum potential
energy function
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