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ABSTRACT 

 

 

 

 

 

An enterprise information approach is the process of building models which 

include with process models, data models  and  resource models.  An enterprise in 

general is a unit of economic organization or activity which these activities are 

required to develop and deliver products or services to a customer. An enterprise also 

includes a number of functions and operations.  The aim of this research is to study 

an enterprise approach and their appropriate model to integrate multiple biological 

data use by the scientist in protein secondary structure prediction process. This 

project needs to investigates the data format and database will be use by the scientist 

at the Bioinformatics Research Lab, FBB, UTM in order to predict protein secondary 

structure process. The size, complexity and number of database used for predict 

protein secondary structure process and integrating all the data from the different 

database into one database is a challenging problem. This project approach have 

integrated different database such as Prosite, Blast, Prints and PDB and transformed 

these databases in flat file format and other format into relational form using XML 

and asp.net.  As a result, this project showed some tool can search different data and 

different sizes of protein secondary structure data stored in the relational database 

and the result can be retrieved faster and reliable compared to XQuery direct from 

the XML file.  A prototype web based user interface is provided to allow user access 

and search for protein secondary structure prediction in repository and local 

relational database.  
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ABSTRAK 

 

 

 

 

 

Enterprise information adalah satu pendekatan dalam membina model yang 

merangkumi pemprosesan model, model data dan sumber model.Pada amnya, 

enterprise adalah terdiri daripada satu unit organisasi ekonomi ataupun aktiviti yang 

diperlukan untuk membangunkan dan menyampaikan produk, perkhidmatan dan juga 

operasi. Secara keseluruhannya, kajian ini adalah untuk mengkaji kaedah enterprise 

dan model yang bersesuaian bagi menyambung dan menggabungkan kepelbagaian 

data biologi dimana ianya digunakan oleh para penyelidik dalam proses peramalan 

”protein secondary structure”. Kajian ini memerlukan penyiasatan terhadap format 

data dan, pangkalan data yang akan digunakan oleh penyelidik di Bioinformatics 

Research Lab, FBB, UTM bagi membolehkan usaha proses peramalan ”protein 

secondary structure” ini dilakukan. Saiz, kerumitan dan bilangan pangkalan data 

yang digunakan dalam proses ini merupakan satu masalah yang mencabar. 

Pendekatan yang digunakan dalam projek ini adalah dengan mengabungkan pelbagai 

data daripada pangkalan data yang berbeza seperti pangkalan data daripada Prosite, 

Blast, Prints dan PDB yang mana data-data berformat “flat file” daripada pangkalan 

data yang berbeza tersebut diubah kepada format yang berkaitan dengan 

menggunakan XML dan asp.net. Sebagai keputusannye, projek ini menunjukkan satu 

peralatan yang boleh digunakan untuk mencari data “protein secondary structure” 

yang berbeza  dan saiz data “protein secondary structure” yang mana ianya telah 

disimpan di dalam satu pengkalan data. Keputusan boleh dicapai dan lebih boleh 

dipercayai di bandingkan dengan mencari data dengan menggunakan Xquery terus 

daripada fail XML. Satu prototaip antaramuka pengguna dihasilkan bagi 

membolehkan pengguna mencapai dan mencari data “protein secondary structure” di 

dalam gudang (repository)  dan pangkalan data relational. 
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CHAPTER 1 

 

 

 

 

 

INTRODUCTION 

 

 

 

 

 

1.1 Introduction 

 

 

The Protein structure prediction is a relatively young area of bioinformatics 

research, but a fast growing one. Despite this, modeling and prediction tools have 

already been built specifically for novice users to produce approximate models of the 

three-dimensional structures of protein gene products, solely from their newly 

acquired nucleotide sequence. The result of protein structure prediction will be use to 

understand the relationship between motif sequence, structure and function of 

protein. Before that scientist need to search for motif sequence from the 

bioinformatics database,  after get the result of motif sequence, scientist need to 

search for assigned secondary structure to get result of motif sequences  with 

secondary structure assignment from the different bioinformatics database or another  

bioinformatics data sources. This task show that the scientist often to retrieve data 

from multiple biological data source to solve their research problem and 

understanding the relationship between motif sequence, structure and function. They 

vary type of stored data, data format, and access methods. In addition, there is a 

terminology discrepancy at the data level and at the schema level, which even more 
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complicates the data retrieval process.  Scientist needs to decide which data source to 

access and in which order, how to retrieve the data and how to combine the results. 

The task of retrieving the data requires a great deal of effort and expertise on the part 

of the scientist. The scientists also have to take into account at bioinformatics where 

data source schemas change and new data source are developed. Besides that, 

scientists also waste their time to search the data from the different data sources.  

 

 

 

 

 

1.2 Problem background 

 

 

Protein structure prediction is the process which requires scientists to perform a 

variety of searching motif sequence and secondary structure procedures in order to 

answers their analytical result. To perform these procedures, scientists need to use 

variety types of sequence motif data from databases which are available from 

bioinformatics web sites. Scientists need to query motif sequences with secondary 

structure assignments simultaneously. Scientist needs to search for the motif 

sequence first to get the result of motif sequence. To perform this searching, scientist 

need to use two different website. The example of website being used by scientist are 

MOTIF (http://motif.genoma.jp/MOTIF.html), PROSITE 

(http://www.expasy.ch/prosite/) is  a  database of sequences characteristic of protein 

motifs (fragments of protein sequence known to be associated with a particular 

structure or function). After get the result of motif sequence scientist need to used 

BLAST (http://www.ncbi.nlm.nih.gov/BLAST/) searches for homology between 

DNA or protein sequences but in this case scientist used this website to search for 

assigned secondary structure and get the result of motif sequence with secondary 

structure assignments.  Scientists can visualization of protein structure by view 

alignment and view structure. Scientist used Motif 3d viewer application example 

like jmol, Web Mol applets, KiNG and webMol which requires java-enables 

browsers to view the protein structure. Next step scientist need to locating the 

position of motif within the global structure. To perform this task scientist need to 
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use a PDB website (http://www.rcsb.org).  Scientist need to search motif in PDB and 

the scientist will be get the result and understand the relationship between motif 

sequence, structure and function. Based on the overall  process it show that scientist 

need to searching which requires moving their  query from one bioinformatics 

database to another. Result of one process/ from one website become input to another 

process or website it make in accuracy of experiment result. Scientist also needs to 

query motif sequence with secondary structure assignment simultaneously but 

currently there is no bioinformatics application to do that task.    

 

 

 

 

 

1.3 Problem statement 

 

 

How the enterprise approach can integrate and model multiple biological data 

for query searching motif sequence in protein secondary structure prediction 

process? 

i) What is enterprise information approach? 

ii) What is protein secondary structure? 

iii) What are the problem integrating multiple biological data? 

iv) What is microarray analysis process? 

v) What are the data uses for this project? 

vi) How they share data? 

vii) What is model use in enterprise approach? 

viii) What is XML? 
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1.4 Project aim 

 

 

This project aim to study the appropriate method to integrate multiple 

biological data use by the scientist in protein secondary structure prediction process. 

This project need to investigate s the data format will be use by the scientist at the 

Bioinformatics Research Lab, FBB, UTM in order to predict protein secondary 

structure process. Besides that, this study also investigates the data model which can be 

use to predict protein secondary structure and compare among the data model which data 

model can be use effectively to predict the protein function process. 

 

 

 

 

 

1.5 Objective 

 

 

In order to accomplish the aim of the study, few objectives have been 

identified as stated below.  

 

1. Identify the database and the data which currently use in protein 

secondary structure prediction process. 

2. Investigating the enterprise based approach for data integration, 

especially for relational database in data integration. 

3. Implement the relational based data model for interfacing multiple 

biological data. 
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1.6 Project scope 

 

 

The main focus of this study is to minimize the problem of searching the motif 

sequence and protein secondary structure at the same time. The scopes of this project 

are as follows: 

  

1. This study focuses on the work process of protein secondary structure 

prediction only. 

2. The focus the work process is in dry experiment (bioinformatics 

experiment). 

 

 

 

 

 

1.7 Significant of the Study 

 

 

This study evaluates the performance of relational metadata approach that 

will be used to provide with model to integrate the multiple biological data. Compare 

the approach with the other approach common be used for integrate the multiple 

biological data resources in order to solve the problem of this project. The result of 

the study is contributed to the identification of new learning method. This new 

approach could be used to the development of a methodology that will be of value in 

future studies of bioinformatics improvement. 
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1.8 Organization of the report 

 

 

This report consists of five chapters. The first chapter presents introduction to 

the project and the background of problem on why is the study is being conducted. It 

also gives the objectives and scope of the study as well as the significance of the 

project. Chapter 2 reviews on introduction of the protein structure, database of 

protein structure, The method that can be use to predict the protein structure error 

function. Profile analysis of the protein structure also discusses in this chapter. 

Chapter 3 discusses on the project methodology used in the study. It explains details 

the method that can be use for this project. Chapter 4 is the experimental result and 

discussion. Chapter 5 is the conclusion and suggestions for future work. 
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