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CHAPTER 1 INTRODUCTION 

1.1 Research Motivation 

The history of biology to discover the secret of genome had started in 1980. The 

emergence of computer-based technology helps for digging out the hidden meaning of 

collected biological data. Since 1990, many scientists and researchers have devoted 

themselves to the “Human Genome Project (HGP)”. One of the goals in HGP is to 

figure out hidden information from huge human genome data banks. 

This entire new term, Biotech, has become the most important technology. 

“Bioinformatics” is one of the most popular terms derived from biotech nowadays. It 

is a new field of technology that contains biology and computer. There are many 

challengeable and unknown fields and topics in bioinformatics. 

The invention of PCR (Polymerase Chain Reaction) has revolutionized 

bioinformatics and molecular technology. PCR can amplify specific region of DNA 

sequence in few minutes. We will discuss more details of PCR in the following 

chapter. 

Because PCR is an in-vitro technology, many biological parameters in PCR will 

affect the specificity and efficiency of PCR products. One of these critical parameters 

is the selection of short oligonucleotides, which called primer. To design the suitable 

PCR forward and reverse primers is still not part of any standardized algorithm, and 

several different sets of rules or criteria have been proposed to control the selection of 

primer sequence. However, Lowe [7] proposed that the process of examining primers 

by eye to pick up forward and reverse primer sequences that met the fundamental 

rules become quite time consuming and laborious. Therefore, biologist is inevitable to 
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cooperate with computer specialists. 

1.2 Research Purpose 

The purposes of this research will focus on the selection of primers, which also 

called “primer design’. We reveal our research purpose in the following. 

 (1) To establish a primer design model which include several important primer 

design factors like melting temperature, annealing value, etc… 

 (2) To implement primer design model with Microsoft .Net Framework, C#  and 

ASP.NET. 

1.3 Research Process 

There are six main steps to conduct this research. First, we are inspired by some 

ideas or opinions about bioinformatics. Second, we start to collect and study some 

relative bioinformatics researches for primer design, which included web site and 

bioinformatics journals (listed in the section of reference). Third, we establish our 

research purposes from these researches. According to these purposes, then we 

construct primer design model in the forth step. Fifth, we implement our system 

model with user-friendly and web-based interface. At last, we reach a conclusion and 

give some future direction. 
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Figure 1.1 Research Process 

1.4 Chapter Structure 

The thesis is composed of six main chapters. The first chapter describes our 

motivation, purpose and explains the research purpose of this study. The second 

chapter introduces the basic concept of bioinformatics and discusses the process of 

PCR. The third chapter led in the parameters of primer design. The forth chapter 

discuss the process of system flow. The fifth chapter demonstrates the system analysis 

with UML and implemented primer design system. The sixth chapter offers 

conclusion of this thesis and indicate future research directions. 
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