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Developing Computer-aided Vaccine Design Systems Using
Bio-inspired Optimization Methods
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Abstract

The development of vaccines has been the
most important achievement in preventive
medicine. In the past years epidemic diseases

were incurable to human beings. However,
since the development of vaccines, many
infectious diseases are gradually controlled.
In recent years, the vaccine has become one
of the most cost-effective method of disease
prevention, and how to design a vaccine is
widespread subject to public attention. For
this reason, the design of vaccines for the
biologists have a lot of help by the analysis
of bioinformatics and develop
computer-aided vaccine design systems
using bio-inspired optimization methods. In
the first year, this project assess different
classifiers and features to solve classification
problems and proposed an efficient
inheritable genetic algorithm to
aotumatically mine informative
physicochemical properties according to
experimental data for studying immunogenic
pathway of cytotoxic T cell and predicting
immunogenicity of MHC class I binding
peptides. In the second year, we aims to
design efficient methods to solve the
classification problems of HIV-1 coreceptor
usage and the prediction of immunogenicity
induced by MHC class II binding peptides
based on the achievements of the first-year
project. The results show that the utilization
and analysis of the mined informative
physicochemical properties are effective in
predicting HIV-1 coreceptor usage and
immunogenicity. Relatived achievements
were published in conference and journal
papers.
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T cell, Major histocompatibility complex
class II  molecules, Physicochemical
properties, Inheritable genetic algorithm,
Support vector machine.
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Feature AAindex

ID.

identity Description

30

A parameter of charge
CHAMS830107 transfer capability
(Charton-Charton, 1983)

43

Normalized frequency of
N-terminal non helical
region (Chou-Fasman,
1978b)
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Atom-based
hydrophobic moment
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1986)
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AA composition of
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(Nakashima-Nishikawa,
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(Qian-Sejnowski, 1988)
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(Radzicka-Wolfenden,
1988)
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335

Relative preference
value at C1
(Richardson-Richardson,
1988)
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360

Principal component I1
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Free energy change of
WERD780103  alpha(Ri) to alpha(Rh)
(Wertz-Scheraga, 1978)
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Principal property value

WOLS870103 3" wold et al.. 1987)
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Volumes not including
the crystallographic
waters using the ProtOr
(Tsai et al., 1999)
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Hydrophobicity
coefficient in RP-HPLC,
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0.1%TFA/MeCN/H20
(Wilce et al. 1995)
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