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

To develop an efficient and effective
algorithm to predict peptide immunogenicity
and model immunogenic pathway is one goal
of immunoinformatics. In the past, related
studies focus on prediction of cleavage site of

proteasome, peptides binding to transporter
associated with antigen processing (TAP)
and peptides binding to major
histocompatibility complex (MHC). In order
to develop a comprehansive prediction
system to acclerate the process of vaccines
design, this project firstly proposed and
studied two important problems of prediction
of ubiquitylation sites and prediction of
immunogenicity of MHC class | binding
peptides. The ubiquitylated protein will be
degraded by proteasome. It is an important
step for protein to enter the immunogenic
pathway and induce immune response. This
project assess different classifiers and
features to classify ubiquitylation sites and
proposed an efficient inheritable genetic
algorithm to aotumatically mine informative
physicochemical properties according to
experimental  data. For  predicting
immunogenicity of MHC class | binding
peptides, the informative physicochemical
properties mined by inheritable genetic
algorithm performs well, compared with
other methods. The corresponding web
servers are free available for experimental
biologist.

Keywords: Prediction of peptide
immunogenicity; Prediction of ubiquitylation
sites;  Orthogonal experimental  design;
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