Thesis Title Predictive Models for Protein Classification
Author Mr. Watshsara Shoombuatong
Degree Doctor of Philosophy (Computer Science)

Thesis Advisory Committee Assoc. Prof. Dr. Jeerayut Chaijaruwanich Advisor
Asst. Prof. Dr. Thanasak Mouktonglang Co-advisor
Assoc. Prof. Dr. Supapon Cheevadhanarak ~ Co-advisor

Assoc. Prof. Dr. Kitsana Waiyamai Co-advisor

ABSTRACT

Methods of protein sequence based computational prediction have a broad
range of real-world applications. In this study, three types of gene and protein
sequences were used for analysis, i.e. Human Leukocyte Antigen (HLA) Gene,
Human Immunodeficiency Virus type 1 (HIV-1), and protein crystallization. We used
a different computational method to classify each sequence dataset. Since, intuitively
different proteins do not have the same sequence characteristics; no single
computational method can predict all types of protein sequences.

In the first work, the k-nearest neighbor (k-NN) classifier based on spectrum
kernel was used to classify HLA genes. The spectrum kernel was first used to
transform HLA genes with suitable length of spectrum. The k-NN classifier was then

applied to classify HLA genes. Both main classes and subclasses were classified using



Vi

this combination approach. Secondly, the HIV-1 coreceptor usage, especially in
CRF_AF subtype, was classified by using a Support Vector Machine (SVM) based
logistic model tree (LMT). The LMT method was used to select informative positions
on the V3 loop sequence before classifying them with the SVM classifier. Finally, we
were interested in predicting protein crystallization using the scoring card method
(SCM). The SCM method exploits the effectiveness of dipeptide composition to
construct a classifier. The SCM method is a simple and interpretable approach, and

also comparable to the SVM method.
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