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Abstract

There are many methods in classifying proteins. Some classify proteins manually;
some classify proteins using computational method whereas some classify proteins by
combining both methods. In this research, the result of protein classifications using
sequence-based phylogenetic method is compared with manual method and a previous
work of classifying proteins. The objectives of this research are to assess the similarities
of sequence-based phylogenetic tree base on the sequence alignment method; to
construct a phylogenetic tree using similarity values from protein alignment; and to
validate the phylogenetic tree against standard protein classifications. The dataset is
obtained from Protein Data Bank (PDB) and the proteins sequences are aligned together
using CLUSTALW. Then, a sequence-based phylogenetic tree is constructed and
validated using PHYLIP. The final result is compared with the structure-based
phylogenetic tree and a previous work of protein classifications. The results show that
the sequence-based phylogenetic tree is more accurate in classifying proteins with high
similarities. However, the sequence-based phylogenetic tree is less accurate in
determining the proteins with low sequence similarities. As conclusion, sequence-based
phylogenetic tree produced from this study is reliable in representing the proteins that
have high sequence similarities.



Chapter 1: Introduction

This chapter introduces the research paper. It contains the introduction, problem
statement and objectives. It answers the questions of why this research is done and the

problems that arisen that lead to this research.

1.1 Introduction

Protein is one of the most important elements that can be found massively in our
body. Proteins are made up of assembled amino acids and there are 20 different types of
amino acids. The side chains of amino acids are varying from polar to non-polar.

Different arrangement of amino acids will form different sequences.

Protein has four different levels of structure; that are primary, secondary, tertiary and
quaternary structures (Peet, 2012). A primary structure of a protein is amino acids that
are arranged to form linear sequences. A secondary structure of a protein consists of
a-helix and B-sheets. Tertiary structures consist of three-dimensional form of the
combination of a-helices, B-sheets and some globular structures. Quaternary structure is
the three-dimensional multisubunit protein that is composed by polypeptide chains

which joined by non-covalent bonds.

In organisms, there are many types of proteins such as enzymes, hormones, and

collagen. These proteins can be further classified to its own family, superfamily, fold and



