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ABSTRACT 

The idea of the project is to develop a huge and user friendly knowledge database 

that contains all proteins which are cleaved by Caspases enzymes. The proteins are 

represented graphically to facilitate the analysis and studying of the Caspases 

substrates. Each protein file contains rich information such as the cleaving Caspase(s), 

the exact cleavage position, functional domains, biological implications of the 

cleavage process, and links for the pathway and interaction for each protein. The 
database offers easy to use searching tools that allow simple as well as advanced 

search. The database will be freely available via a web site through Palestine 

Polytechnic University's server. 

The unique feature of this database is its ability to evolve through the contribution 

of browsers (biologists) from all around the world. The browsers can contribute to 

grow the database through adding more Caspases substrates or editing already 

available data. The contributions of browsers were designed in a way to ensure high 

security data entry as well as to minimize effort needed by the administrators to 

follow-up and validate the contributions. In addition, our database is capable to update 

its content by recent data that is available through such as Uniprot and PubMed 
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1.1 Introduction 

Information Technology has had a great effect on the evolution in many fields. 

After the entering of IT technologies in many areas especially in biological science, 

biologists try to gain benefits from modem IT applications to make their studies and 

researches faster and easier. The introduction of such IT solutions has lead to a 

marked reduction in costs and efforts that are needed for almost all biomedical 

research projects. 

This project aims to create a Knowledge Base that contains Caspases information 

and to show this information graphically by website. Moreover; the proposed 

Caspase-Knowledge Base (CK.B) will also include a bioinformatic tool that can 

accurately predict cleavage sites in any protein sequence. 

This chapter will be about the problem statement, which explains the problem of 

the routine searching for homes. Second, the system objectives, which are about the 

main goal of the system. Third, the project scope, which shows the homes, will cover 

in which domain. Fourth, the project importance, which explain that benefits that we 

get from the home finder system. Finally, we put table of tasks that contains each task 

we did in an expected time. 

1.2 Problem statement 

After studying other projects and alternatives that are related to our project, and 

studying biologist's needs and requirements, we found the following main problems: 

1- There is no unified database that contains all proteins that is cleavage by 

Caspases. 

2- Most of the websites do not provide professional user-friendly interface. 

3- Most of the websites do not offer efficient way to search for proteins information. 

4- Exchange information between biological, researchers and website administrators 

is not efficient. 

5- Lack of databases that update its information periodically. 
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1.3 Objectives 

The project aims to achieve the following main objectives: 

1. Offer a unified reference for all information related to proteins cleaved by 

caspases. 
2. Provide an efficient way to search for proteins information that cleaved by 

caspases. 
3. Provide a graphical and user-friendly interface to present proteins information 

(cleavage site and protein domains). 
4. Develop a safe mechanism that would allow users around the world to add 

contribution about proteins information and easy way to send feedbacks to the 

system administrators. 
5. Offer special tools that help administrators to manage the system. 

1.4 Standards of biological databases 

With the progress of science and the increasing of data, the need to store and share 

data has increased. The most important data needed to be stored and shared globally 

is the biological data. Now, the biological data increases significantly, and becomes 

necessary to store it in electronic databases, but these databases have increased until it 

reached to dispersion, and the number of biological databases becomes more than one 

thousand [Pascale Gaudetl et al, 2010] [Taylor,C.F., 2008]. 

This spreading in biological databases has become a key obstacle in front of 

browsers which searches to reach a specific biological data, where they have to search 

in many scattered databases to access specific data. 

To solve this problem, group of people proposed a basic standards for biological 

databases, and these basics are called "BIODBCORE "[Pascale Gaudetl et al, 2010], 

and it is necessary for all biological databases to apply these standards to support data 

exchange and integration of biological data. 
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And these standards [Taylor,C.F., 2008] will be list in the following points: 

1. Database name. 

2. Main resource URL. 
3. Contact information (e-mail; postal mail). 

4. Date resource established (year). 

5. Conditions of use (free, or type oflicense). 
6. Scope: data types captured, curation policy and standards used. 

7. Standards: Mis, Data formats and Terminologies. 

8. Taxonomic coverage. 

9. Data accessibility/output options. 

10. Data release frequency. 
11. Versioning policy and access to historical files. 

12. Documentation available. 

13. User support options. 

14. Data submission policy. 

15. Relevant publications. 

16. Resource's Wikipedia URL. 

17. Tools available. 

Despite the existence of these standards and applying them 

in biological databases, the problem is yet not solved completely. Databases have 

become a unified form, but there are still various dispersed databases. 

As our study result of the standards required building a biological database from 

several scientific papers, we have decided to adopt these standards during the creation 

of the database for our site. 

We find that there are several rating for biological websites, where the rating 

specifies the level of website and its database, and the commitment of the creator of 

the website in standards. As well as it determines the size of modem technology that 

used in creating the site, which facilitates the exchange of 

information and experiences and facilitates the access of information and present 

data in an easy and smooth way. Examples of those standards are accessibility, 

concurrency, data representation standards, quality and consistency. 
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We want to build a website and a knowledgebase to become in the highest 

levels of biological websites. 

1.5 Project domain 

The system will help biological searcher and scientist to find caspases substrate 

information in unified knowledgebase. 

1.6 Project importance 

The importance of the project appears in following points: 

• Saving time and effort by provide the search mechanism for caspases substrate 

information. 

• Presenting information graphically, that makes the understanding easier. 

• Facilitate get up-to-date information and exchange the knowledge. 

1.7 Project schedule 

Every project needs a set of tasks shown in stages. We will display the stages 

using textual description, table and Gantt chart. 

1. System conception and planning : 

To understanding the system conception, we need to read papers and books 

about the caspases, caspase substrates and knowledgebase concepts. 

2. Requirements Definition: 

In this stage, we study the functional, non-functional requirements and some 

risks that may be face the system. 

Page 5 



3. Requirements specification: 

Make complete description of the functional requirements of the system by 

text and flow charts. 

4. System design: 

In this stage, we will design the system functions and system database. 

5. System implementation: 

After finishing system design, we will begin programming the system. 

6. System testing: 

In this stage, system testing will performed on the entire system or on specific 

unit code in the context of functional requirement specifications. 

7. System documentation: 

The documentation will be along the system development process. 

The following table (1.1) shows tasks distribution through system development 

life: 

Number of weeks 

5 System conception and planning Task 1 

4 Requirements Definition Task2 

5 Requirements specification Task3 

3 System design Task4 

11 System implementation Task 5 

2 System testing Task6 

30 System documentation Task7 

Table 1. 1 Tasks distribution. 
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Task 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

Task 1 
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Figure 1. 1 Gantt chart for first semester 
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Figure 1.2 Gantt chart for first semester. 
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CHAPTER 2 

BIOLOGICAL BACKGROUND 

CONTENT: 

1. Introduction 

2. Apoptosis 

3. Caspases 
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2.1 Introduction 

One of the biology branches is studying apoptosis "Programmed Cell Death" that 

is initiated and executed by a group of intra-cellular enzymes known as caspases. 

There are 14 different caspases types (Hammou Oubrahim et al, 2004). The protein 

targets of these enzymes have reached hundreds and the list is still growing. Caspases 

cleave their protein targets at a specific motif known as cleavage site. The data about 

caspases and their targets is growing very fast. Therefore, there is a need to create a 

Caspase-Knowledge Base (CK.B) that would provide efficient management of data, 

providing the means for the computerized collection, organization, 

and retrieval of knowledge related to caspases and their targets (substrates). 

This project aims to create a Knowledge Base that contains proteins information 

and show this information graphically by website. 

This chapter contains a summary of some important biologically concepts that are 

necessary to gain a basic background about Caspases. 

2.2 Apoptosis 

Apoptosis is a normal and constant process in the organisms called programmed 

cell death. It involves an enzymatic biochemical cascade that leads to change cell 
morphology and finally it will end in cell death. The major factors that are controlling 

apoptosis initiation and execution are a group of enzymes known as Caspases [Molly 

Edmonds, 2010]. 

2.2.1 Importance of apoptosis 

Apoptosis offers many benefits for organism such as: 

1. Apoptosis is an essential mechanism for development and maintenance of 

organism. For example, fingers are connected together in a fetus by skin 

membrane but apoptosis make it disappear. 
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2. Apoptosis is the key mechanism to destroy and get rid of the cells that represent a 

threat to the integrity of the organism, such as cells infected with viruses and 

cancerous cells. 

2.2.2 Apoptosis mechanism 
The apoptosis initiated by one of two types of signals [Apoptosis, 2009], this 

signals are: 

1- Internal signals: Signals come from inside of the cell, such as signals come from 

cell DNA. 
2- External signals: Signals come from outside of the cell, such as signals come from 

immune system. 

After apoptosis signal come to the cell, the cell will pass through several stages 

(Figure 2.1 ), and these stages are: 

1- Shrinking. 
2- Appear bubbles on cell surface. 
3- The mitochondria start breaking down. 

4 Nucleus starts degrading. 
5- The cell breaks into small fragments. 

6- Lyses of cell body. 
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Figure 2. 1 Major steps that takes place when a cell receive an apoptotic signal [Baculovirus-Host Interactions, 
(2007)] 

2.2.3 Apoptosis in health and disease 
Apoptosis occurs in normal development and it is necessary to continue organism 

life. The apoptosis of cells and the creation of new cells cause formation tissues and 

organs in developing embryos, for example, apoptosis of cells between the toes make 

them separate from each other [Dash Phil, 2009]. 

Any problem in regulation of apoptosis can cause serious diseases, such as cancer, 

neurodegenerative and autoimmune diseases. Cancer is a disease occurs of too little 

apoptosis process in the body, cancer makes many mutations for the infected cells and 

makes it to ignore normal signals that come to the cell, so any apoptosis signal will 

not motivate the cell death, as done in normal cells. On the other hand too little 

apoptosis can cause Parkinson's and Alzheimer's diseases [Dash Phil, 2009]. 

As we notice the importance of apoptosis and the diseases that occur when there is 

any problem in the apoptosis signals, the need of understanding apoptosis and its 

environment increase to treat these intractable diseases. 
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2.3 Caspases 

Caspases (cysteine-dependent aspartate specific protease) are digester enzymes for 

proteins, play important role in the program cell death (Apoptosis), activated by 
specific triggers. It is belongs to multi cells family [Cristina Pop and Guy S. Salvesen, 

2009]. 

2.3.1 Types of Caspases 
The caspases consists of 14 mammalian members, which divided into two major 

groups, inflammatory caspases and apoptotic caspases [Cristina Pop and Guy S. 

Salvesen, 2009]. 

• Inflammatory caspases: 

Linking between cells and immune system enabling apoptosis for inflammatory 

diseases by activate caspase-l, caspase-4, and caspase-5. 

• Apoptotic caspases contains: 
1. Initiator (activator) caspases: caspases are activation cascade to cleavage 

the proteins, and this type contains caspase-2, caspase-8, caspase-9, and 
caspase-10. Moreover, this type of caspases includes more than 90 amino 

acids. 

2. Executioner caspases: caspases are cleavage the proteins in specific 

positions, and this type contains caspase-3, caspase-6, and caspase-7. 
Moreover, this type of Caspases includes 20- 30 amino acids. 

When initiator caspases increased its number more than inhibitors in cell that lead 

to motivate apoptosis. 

2.3.2 Substrates of Caspases 
During apoptosis several proteins are cleaved, since apoptosis is similar in 

different cells, so we can expect most important substrate such as cleavage sites. 
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to motivate apoptosis. 

2.3.2 Substrates of Caspases 
During apoptosis several proteins are cleaved, since apoptosis is similar in 

different cells, so we can expect most important substrate such as cleavage sites. 
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The substrate specificities [JC Timmer and GS Salvesen, 2007] of Caspases is 

determined in laboratory, so the result has little percentage of accuracy in the real life, 

some caspases have overlapping in substrate specificities so that mean there's partially 

overlapping in its functions. 

Studies show that caspase-3 and caspase- 7 are very similar to each other in their 

cleavage site specificities, so caspase-3 and caspase- 7 almost have the same substrates 

description [JC Timmer and GS Salvesen, 2007]. 

The following table will be showing some caspases substrate specificities: 

Caspase Substrates Cleavage motivation 
- - - 

Pro-IL-1B, YVHD - A 

Ul-70 kDa DGPD - G 
Caspase-l 

PARP DEVD-G 

Pro-Caspases-1, -3, -4 

Caspase-2 PARP DEVD- G 
3 

PARP DEVD - G 

Ul-70 kDa DGPD - G 

DNA-PK (cs) DEVD - N 

Protein Kinase C delta DMQD - N 
Caspase-3 

Huntingtin DXXD 

SREBP-1 and SREBP-2 DEPD - s 
Rb DEAD - G 

DNA Frag. Factor (DFF) DETD-S/DA VD-T 

Similar to Caspase-1 
Caspase-4 

substrate specificity 

Lamin A VEID - N 

Caspase-6 PARP DEVD - G 

U1-70 kDa DGPD-G 

PARP DEVD-G 
Caspase-7 

Substrate like range 
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I Caspase-3 
Caspase-8 All other Pro-Caspases 

Caspase-9 P ARP, And Pro-Caspase-3 DEVD- G 

Caspase-10 All other Pro-Caspases 

Table 2. 1 Caspases substrates information [Caspase, (1997)] 
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3.l Introduction 

After we mention problem statements and objectives of project in first chapter, we 

will describe system requirements (functional and non-functional requirements). Also 

we will explain the feasibility study. Finally, we will analyze the risks may face the 

project and propose solutions. 

3.2 Functional Requirements 

The following points will explain the main functional requirement of the project: 

1- Creating and displaying dynamic proteins image (Visualization) depend on 

database that contains proteins information. 

2- Performing basic as well as advanced search. 
3- Developing a mechanism that would allow browsers to contribute in adding 

and correcting data. 
4- Showing the location of the protein of interest in a protein interaction network 

and/or pathway. 

5- Periodic update of the knowledgebase. 

These functional requirements can be achieved by the system itself, and two types 

of users, these users are: 

1- Administrator 
2- Browser 

• Administrator requirements: 

1. Updating system database manually. 

2. Uploading excel file contains proteins information. 

3. Accepting or rejecting browsers contributions. 

4. View browsers feedback. 

5. Add new administrators. 
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6. Modifying or deleting protein information. 

• Browser requirements: 

1. Searching in the knowledgebase. 

2. View proteins information. 

3. Generate contribution and feedback. 

3.3 Non-functional requirements 

The main nonfunctional requirements are: 

1- High security measurements: 
The system will apply high security measures by several ways. At first, it 

is a server administrator responsibility to take periodic system backup to avoid 

any failure problems. Second, we use database procedures and parameters to 

avoid SQL injection, SQL injection is an attack in which malicious code is 

inserted into SQL statement that are later passed to an instance of SQL Server 

for parsing and execution in order to hack the system. Third, hide login page 

and access the login page by specific uniform resource location (URL) to 

avoid unauthorized attempts to access administrator account. Finally, we use 

the captcha box to avoid any fakes request. 

2- Availability: 
The system and the knowledgebase will be available for browsers through 

a web-based application. 

3- User :friendly interface: 
All the system pages must look symmetric by colors, pictures, buttons, and 

overall look. 
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4- Scalability: 
To keep on modernity for our knowledgebase, the system will implement 

periodically update for the knowledgebase. 

3.4 Feasibility study 

This section will describe the software and the hardware needed to develop the 

project. 

3.4.1 Software development resources 
The system needs development software resources as explained in table (3.1): 

SQL server 2008 1 299.95 $ 

Visual studio 2008 1 799 $ 

MS office Professional 2007 1 89.45$ 

MS Visio Standard 2007 1 59.95$ 

Total 1248.35$ 

Table 3. 1 Development software resources[software-cheapest, Microsoft and Zteach software]. 

3.4.2 Hardware development resources 
To develop the systems we need to use computer with specific specifications, 

according to the programs that will be used to build the system. 

3.4.3 Recommended hardware resources 
The following table (3.2) shows the recommended hardware that need to build our 

project: 
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Personal Computer 

CPU:2GHZ 

Ram:2GB 

H.D: 80GB 

Monitor: 19 Inch 

394 $ 

Table 3. 2 Recommended hardware resources 

Source : Afaq co., 15/12/2010. 

3.4.4 Human resources 
The following table (3.3) show human resources cost 

System analysts 3 3 1500 $ 

Programmers 3 4 4800 $ 

Table 3. 3 Human resource cost 

3.4.5 Hosting software resources 
To access the website, it must be hosted on a web server, this server must have 

many specifications to run the ·website and make it available to the users, and this 

specification is divided into two main sections. 

3.4.6 Software requirement 
The server must have the following software to host our website and its database: 

1- IIS 
2- SQL server 2008 

3.4.7 Hosting cost 

The system will be uploaded on Palestine Polytechnic University server so the 

hosting cost will be free but to upload in public server its cost around 220$. 
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3.4.8 Total cost 
Table (3.4) show overall project cost 

Total cost 

394 $ 1248.35 $ 6300 $ 7942.35 $ 

Table 3. 4 Overall project cost 

3.4.9 Browsing requirement 
When users want to brows our website, they have to consider specific 

specifications to view and interact with the website in efficient way, and these 

specifications are: 

• Operating system: any. 

• Screen resolution: 1024x768+ or above. 

• Browser: any browser support Ajax and XML, like : 

1. Internet Explorer 6 and higher. 

2. Firefox 1.0 and higher. 
3. Safari 1.2 and higher (3.0 beta has problems). 

4. Netscape 7.0 and higher. 

5. Camino 1.0 and higher. 

6. Opera 8.5 and higher. 

• JavaScriptsupport:yes 

3.5 Risks analysis 

1- The time constraint, time is limited by the end of course, which is only 29 weeks. 

2- Achieve high level of security and reliability. 
3- Power failure during the development process and implementation of the system. 
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4- System failure. 
5- We have to understand biological concepts to be able to work in our project 

effectively. 

3.6 Proposed solutions for risks 

In this section, we will provide solutions for the project risks: 

1. Commitment to time schedule. 

2. We will use parameters, captcha box and hide administrator login page to apply 

security measurements. 

3. To avoid suddenly power failure we will use UPS power supply. 

4. To avoid system failure and loss data and information we will make periodic 

system back up. 

5. Collect information related to biological concept from trusted resources. 
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4.1 Introduction 

This chapter will be about general system description, full detailed description of 

the system's functional requirements, which have been mentioned in the previous 

chapter. Also we give general database description. Finally, we illustrate some 

models, which present the functionality provided by a system in terms of data flow 

diagram. 

4.2 General system description 

The system consists of knowledgebase that contains all proteins information are 

cleaved by caspases, proteins information will present graphically in the website. 

Moreover, the knowledgebase will be update periodically. 

The website offers hyperlinks to provide more information about secondary 

biological topics that are related to cleaved proteins, such as, protein-protein 

interaction and protein pathway. Moreover, the website has a mechanism to simplify 

searching by offering word correction and auto complete for basic and advanced 

search. 

The website is supposed to provide a rich environment for researchers, they can 

exchange knowledge and experiences, by offers a mechanism to submit a feedback 

about the website and contribute about proteins information. 

4.3 Requirements specifications 

Functional requirements determined the specific behavior or functions of the 

system. The functional requirements done by two types of users: 

1- Administrator 
2- Browser 
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These requirements will be explain in following points: 

4.3.1 Administrator functional requirements 
1- An updating system database manually. 

Function An updating system database manually 

.. 

Description Enable the administrator to update the knowledgebase by 

manual request 

Input Proteins accession number from the knowledgebase 

Source Administrator 

Output Download proteins information from Uniprot as xml files 

then add this information to the knowledgebase. 

Requirements Logging on as administrator and request knowledgebase update 

Table 4. 1 Updating system database manually 

2- Uploading excel file contains new proteins information. 

- . - - - - - ell - 

Function Uploading excel file contains proteins information 

gm A 3 - - - - - NA , g - 

Description Upload excel file that contains new proteins information 

Input Excel file, contains: Proteins information like accession 

number, recommended name, cleavage site ... 

Source Administrator 

Output Save proteins information in the knowledgebase 

Requirements Logging on as administrator and upload excel file 

Table 4.2 Uploading excel file contains proteins information 
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3- Accepting or rejecting browsers contributions. 

Function Accepting or rejecting browsers contributions 

Description The administrator able accept reject browsers to or 

contributions according to its biological correctness 

Input Accept or reject request 

Source Administrator 

Output Add contribution information to the knowledgebase if the 

contribution accepted or mark the contribution as rejected if 

the administrator rejects it. 

Requirements Logging on as administrator and view contribution information 

Table 4.3 Accepting or rejecting browsers contributions 

4- View browsers feedback. 

- JANIA llQ 
33j333j33,,3,333]333333333,3]3\l,33jjjl333l33 l,jg3j3333]333 lg]33j]]333]33j3,j,3j]] llg3l33jjl,j]]3,33]]l333l3j]3]]]3, j33Jal,33]333]3l3333j]3]43ll0]3J]3]j],j]]ell33]\, pl@]]j,3j,3l QJQJJJIJAAlI!III!III!III 

Function View browsers feedback 

p - AA QA o ,, - - Jg Ill\All®Ng j33l]3l QQQ]3lll \Q]ll Qll3I 

Description The administrator view browsers feedback about system 

interfaces and capabilities 

Input View feedbacks request 

Source Administrator 

Output Feedback information 

Requirements Logging on as administrator. 

Table 4. 4 View browsers feedbacks 
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5- Add new administrator. 

Function Add new administrators 

Description The administrator can add new administrators 

Input Administrator information 

Source Administrator 

Output Save new administrator information in the database 

Requirements Logging on as administrator. 

Table 4. 5 Add new administrator 

6- Modifying or deleting protein information. 

a. Modifying existing proteins information 

Function Modifying protein information 

- - J All3AMAN - JlllllllllllllllllllllJJll AN JJJJJJJ JAJI AJANI , l333jlllll0l,]3,j]]]Ql0l]8l0lQ]38\0,l33J]]]le Jp JJJ I JJJJJJJA 2pg 

Description The administrator can modify proteins information 

Input View current protein information request 

Source Administrator 

Output Save modified information in the knowledgebase 

Requirements Logging on as. administrator and view existing protein 

information request. 

Table 4.6 Modifying protein information 
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b. Deleting proteins information 

Function Delete protein information 

Description The administrator can delete protein from the knowledgebase 

Input Protein accession numbers 

Source Administrator 

Output Delete protein information from the knowledgebase 

Requirements Logging on as administrator and delete protein request. 

Table 4. 6 Deleting protein information 

7. View reports. 

Function View reports 

, - - A JJ ~ - - ls AIOI8ewe4 

Description The administrator can view reports about the system and 

about the knowledgebase 

Input Select report to view request 

Source Administrator 

Output View report information 

Requirements Logging on as administrator and select desire report request. 

Table 4. 7 View reports 
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4.3.2 Browser functional requirements 

1- Searching in the knowledgebase. 

a. Basic search 

Function Searching in the knowledge base 

Description Browsers can search about proteins information. 

Input Keyword 

Source Browser 

Output Search result 

Requirements Keyword to search in the knowledgebase. 

Table 4. 8 Searching in the knowledgebase 

b. Advance search 

Function Searching in the knowledgebase 

- lllllllJJ l Jg - - - - . - l Ill Q llNWWJJJ ll QI 

Description Browsers can search about proteins information in details 

Input Select field to search in it, keyword, logical operations 

Source Browser 

Output Search result 

Requirements Select field to search in it, keyword, logical operations 

Table 4. 9 Searching in the knowledgebase 
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2- View protein information. 

Function View protein information 

Description After browsers search about keywords, they are able to view 

proteins information 

Input Search result as protein accession number 

Source Browser 

Output Protein information 

Requirements Protein accession number 

Table 4. 10 View protein information 

3- Contribution and feedback. 

a. Add contribution 

Function Contribution 

3J33,3 33 . -- l , le Ill JJg l pl QI]jl {I4,p3]3Q333QJ gggQ JANNA0JOI]AQQIll ] 

Description Browsers can add contributions to add new or modify 

proteins information 

Input Contribution form information 

Source Browser 

Output Save contribution in the database 

Requirements Enter contribution form information and security number 

Table 4. 11 Contribution 
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b. Add feedback 

Function Feedback 

Description Browsers can add feedback about the system 

Input Feedback form information 

Source Browser 

Output Save feedback information in the database 

Requirements Enter Feedback form information and security number 

Table 4. 12 Feedback 

4.4 Context Diagram 

Admin 

Modify/delete Check Contributions 
Protein information and feedbacks Update Data 

Upload Excel 
File 

User 

0 

System Request p] Ext 3l 
data ema 

kt Data- systems(Uniprot,Pubmid) 

Figure 4. 1 Context Diagram 
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4.5 Data Flow Diagram 

~ ,Feedback 
request 

Request- »] UO { 
Check the 

contribution and 
feedback Retum-----1 

Info 

Admin 

0.4 
Produce 

contribution and 
feedback 

~ Contribute and feedback 
information 

Caspase 
Data 

0.3 

Modifying and 
deleteing data 

User 

Keyword 

View 

Uploading 
excel file 

Data 

0.2 

Update 
request 

[)3t3l] 

Visualization data 

[3pl\ DataBase ----------Keywo 

Y 

0.1 

Searching 

) 

ru 

Data 

0.6 
Update Data 

Request D t 
Data a a 

I 

External system 

Figure 4.2 Data Flow Diagram 
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5.1 Introduction 

This chapter describes the system design of the project, which contains output, 

input, database and process design. 

5.2 Output design 

This section describes the screens through which the data can obtained, such as 

explicit data. Administrators and browsers can preview the output data. 

5.2.1 Administrator 

There are special screens to show data and settings to the administrators to help 

them in doing their jobs, and these screens are: 

1- Reports 
2- View all contributions 
3- View modifying exist protein contribution 

4- View add new protein contributions 

5- View feedbacks 

• Reports 
The system offer reports for administrators to help them in made statistics and 

manage information. Show report example in figure ( 5 .1): 
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Figure 5. 1 Administrator report example 

• Browse all contributions from browsers, as shown in figure (5.2) . 

this page show the comments about the website or the database: 

Name: zxc Subject : zxm 

comment: . · · , . · · · • 
Ooen 

Name: qweqw Subject : qwe Submition Date: 13/04/32 

Name: adsasd Subj~ct: sdaasd 

Name: asd Subj~ct : asd 

Submrrion Date: 13/04/32 

Submition Date: 13/04/32 

Subniition Date: 13/04/32 

Qp_fil 

Open 

Name: asdsad Subj::ct : ~sdiads Subniition Date: 13/04-/32 QQfil! 

Figure S. 2 View all browsers contributions 

• Show modifying exist protein Contribution in order to accept or reject it, as 

shown in figure(5.3). 
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Contribution info 

Name qweqw 

qwew 

Country 

Emoil 

subject 
Protien Information 
ac<.ession 

Cleaved site 

Browser Suggestion 

qwo 
qwe 

cs a ] 
le + 
[±ssz: ] 
i 12J_··········l 

Eviden<.~ Type 

reference 

Eviclence Type 

rt:1'.:nmce 

[Expenrentitl Pro~eomics 

Admin Correction 
accession j:<\t3CG3'!- 

Cleaved site 
M'l?ssa ... ,e 
qwcqw 

123 _ 
Evidence Type 

reference 

[sa» bier»a Mtaaeros» spa.El 
(~1!t p.:Jw;.,_ •• JIG ln .nir.·,. n !h ~l~ :pJ h1vniJ it~~trrr--j 

-i 

[ ~_porirental Proteomics • l -- ·---·-··----·--------- 
W1.•N1.abed.com 

j5 
! I 

i 

Figure 5. 3 modifying exist protein information contribution 

• Show adding new protein Contributions, as shown in Figure (5.4). 

Contribution info 

Contribute Type : Add New Prot Info . · 

State 
Name 
Scientific Degree 
Country 

E-mail 
Subject 
Accession 
Cleaved Position 
Reference 
Evidence 
Message 

UnderP·oces; 

asd 

;..nner.ia 

asd 

ad; Ai:hni'l Ccrncfon 

pll345 p123-l5 

w.-.w.abed.com r1V.w.abed.com 

asdas dasdihasdkj:sd 

The Murnb::r ~fVisitors: 2 j iht Nunb:r c,f Curr:nt Visitors: 1 

Figures. 4 Adding new Protein contribution 
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Figure S. 3 modifying exist protein information contribution 

• Show adding new protein Contributions, as shown in Figure (5.4). 

Contribution info 

Contnbute Type : Add New Prot Info · 
State 
Name 
Scientific D·egree 
Country 

E-mail 
Subject 
Accession 
Cleaved Position 
Reference 
Evidence 

Message 

UnderP·oces; 

asd 

;..nnema 

asd 

ad; Ad..mi'l Ccmcfa>n 

p11345 p123-l5 

\1::.\V.abed.corn ww.abed.com 

asdas dasdhasdhi:sd 

ThE: Numb:r ~!Visitors: 2 i Tht Nunb::r c,f Current \fisitc-rs: 1 

Figure s. 4 Adding new Protein contribution 
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• Show browsers general feedbacks, as shown in Figure (5.5) . 

CASPASES KNOWLEDGE BASE 

Uptood Contribu teo Report• 

Feedback information: 
Name 
Senti#ic degre© 
Country 

AbdelRahman hadad 
Ooctcrnte 
Pale:tine 
abed-t9s9hot±nail.car 

ray its help tc 

Figure 5. 5 Show browser feedbacks 

5.2.2 Browser 
There are many pages help browsers for getting data and these screens are: 

1- Protein information page 

2- Result of the searching process 

• Browse protein information page, as shown in figure(5.6): 

PROTEIN'S PAGE 
i · · r· 

1 
Identity Oat.I /' Cleavage O.ita , Sequence Data / General Annot;Jtion / Gene: Ontology (GO) External links / 

Accession Number: ASCG34 

Entry Name: Fl21C_HU,\·L-\.'S ----------------··--····---·-·------------· 
Recomeoded Name: 

Alternati\'e !\ame: 

:-:'.ttclear envelope pore membrane protein FOM 121 C 

Nuclear pore membrane protein 121-2 ------------------ 
Fore membrane protein of 121 kDa C 

Gene Name: FOM121C 

Organism: Homo sapiens 

Edit This Jnfonn;::ticn 
Cle;n·age Position : 

Tetrapeptid Motif : 

530 
aled 

Caspase Type : 

Reference: ·---- ~.::;:;:::;::::=_~--····...,....,,.,...-·-·~---··· ·-·, Sequence Data.-#y» ·CHEE#fee!ft!#eMf!ff°ff#-PET": 

Caspase_ 
Click Hare 

SPAAAAAGAG ERRRPIASVR DGRGRGCGGP AGAALLGLSL VGLLLVLVPA AAALAWLAVG 

10 20 30 40 50 60 

TTAAI.JWGLSR EPRGSRPLSS FVQKARHRRT LFASPPAKST ANGNLLEPRT LLEGPDPAEL 

Figures. 6 View protein information 
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• Browse results from the searching process screen, as shown in Figure (5.7): 

f'site's&i) 
Choise Feld [ Caspase Type _ _ __ . • I Enter Query caspase-3 

Number of Results : 214 

Figure 5. 7 View search results 
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5.3 Process Design 

This section describes the system processes, each process will be describing by a 

flowchart diagram. 

5.3.1 Basic search 
Browsers will enter keyword in special place, then searching in the system 

database. If search process return more than one result, they are be view as list in a 

form of accession numbers as link, the link is for protein's information page, in 

addition, recommended and alternative protein name will be occur in search. 

However, if the search process returns one result, then the system will redirect the 

user to protein information page automatically. This process explained in figure(5.8). 

Start 

Inter 
Key vord 

[-s 

Correct the 
keyword 

Yes 

Show 
search 
results 

Select 
protein from 
the results 

Display 
Protein 

Information 

End 

Figure 5. 8 Simple search process 
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5.3.2 Advance search 

This technique able browser to search in details and specific fields. Browsers can 

be select field to search about it, and then enter the keyword that related with selected 

field. If the browser selected more than one fields the user can connect between these 
' 

fields by one of the logical relationship (And, Or, and Not). 

The system offers auto complete for each field, when the browser enter a 

keyword, the system will suggest keyword completion to facilitate search process. 

After selecting the fields and enter keyword, the browser click on search button, 

then the system will search in the database and showing the results. If search process 

return more than one result, they are be view as list in a form of accession numbers as 

link, the link is for protein's information page, in addition, recommended and 

alternative protein name will be occur in search. However, if the search process 

returns one result, then the system will redirect the user to protein information page 

automatically. This process explained in figure (5.9). 

C Start ) 

Selected Field(s) 

Inter key 
word(s) A"<oComple~ 

Show No resulte 

Figure 5. 9 Advance search process 
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5.3.3 Contribute to add new protein 
Browsers can contribute to add · · · new protein information to the knowledgebase. A 

contribution has two types of · fi · · · · information, first type is personal information to 
identify the contributor and this · fi · · · · information are Name, Scientific Degree, email, and 
Country and the second informati typ · 1 · · · 3 tion ve is related to the new protein information 

and this information are Accessic -N» 1be Cle ·° on-±lumber, leavage-Position, Evidence, Cleavage 

assay, Tetra peptide Motif, and Consequence. 

Finally the browser should enter security number (in captcha box), then save the 

contribution. This process explained in figure (5.10). 

Start 

Input data 
required 

Enter 
security 
number 

Send the 
contribute 

:» 
5.3.4 

Save the contribution 

Contribute to modify exist protein 

DB 

Figure 5. 10 Contribute to add new protein process 

Browsers can contribute to add new protein information to the knowledgebase. A 

contribution has two types of information, first type is personal information to 

identify the contributor and the information are Name, Scientific Degree, email, and 

Country, and the second information type is related to the new protein information, 

the contributor can inserts one or more from this information, Cleavage-Position, 

Evidence, Cleavage assay, Tetra peptide Motif, and Consequence to be modify. 
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Finally the browser should i rt · nse secunty number (in captcha box), then save the 

contribution. This process explained in figure ( 5. l l). 

Start 

Select Protein 

Insert data 
required 

Enter 
captcha box 

number 

Send the 
contribute 

End 

5.3.5 

Save the contributio DB 

Figure 5. 11 Contribution to modify protein information process 

Add new protein by upload excel file 
Administrators can upload excel file form his computer, uploaded files contain 

new proteins, when the administrator upload the file, file information will transfer 

from excel to SQL DB, then save proteins information in the system database. This 

process explained in figure (5.12). 
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Start 

Upload excel 
file has a 
proteins 

information 

Convert excel file 
to SQL DB file Save file-e -.i, ('----· -----'-DB---"'o 

End 

Figure 5. 12 Contribute to add new protein from excel file process 

5.3.6 Confirm modifying an existing protein 
Administrators can see all contributes, view contribute information, verifying the 

correctness of the contribute information, and then the administrator decide to confirm 

the contribution and modify protein information in the knowledgebase or rejected the 

modification. This process explained in figure (5.13). 
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>» 
I 

View browser 
contribute to 
modify exist 

protein 

[[ 

Reject the 
contribution 

Insert the 
correct data 

If the content 
accepted 

Yes 

Accept the 
contribution 

DB 

Save contribute 

DB 
I 

8 
Figure 5. 13 The editing protein contribution process 

5.3.7 Add new protein 
Administrators can see all contributes, view contribute information, verifying the 

correctness of the contribute information, and then the administrator decide to confirm 

the contribution and add it to the knowledgebase or rejected it. This process explained 

in figure (5.14). 
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Start 

Vi ew brows er 
contri bute to 
modify exist 

protein 

DB 

Yes 

Reject the 
contribute 

DB 

Insert the 
correct data 

Accept the 
contribute 

Download special 
information that related 
with protein from Uniprot 

site as XMI file 

} ] Convert XML file 
to SOL database 

Save converted file and 
contribution information 

DB 

Figure 5. 14 Add new protein process 

5.3.8 Login 
The system offer hidden secure login page, to let administrators enter to the 

system and make administration process, the administrator can access hidden login 

page by enter specific URL in address bar. After that, the administrator inserts his 

username and password to login. If inserted data are correct, the administrator can 

access administrator pages, but if usemame or password does not correct, the system 

show error message and deny the access. This process explained in figure (5.15). 
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- 
Start 

Insert the 
URL access 

to login 
page 

r YQ 

Display page not 
found 

Insert 
usemame 

and 
password 

No 
If the usemame and 
password correct Yes 

Stay on login page 
redirect the admin 
to admin page 

Figure 5. 15 Login process 
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- 
5.3.9 Periodic update 

In the periodic update, the system makes updating for exist knowledgebase 

proteins, knowledgebase information will update even when there is no changes. The 

update done by request proteins data from Uniprot, data retrieving from uniprot 

depend on the existing proteins accession numbers. Download proteins information as 

xml files, after that xml files mapped to system knowledgebase and update proteins 

information. This process explained in figure ( 5 .16). 

Get date of 
updating. 

(N= number of 
day) 

No 

DB 

Yes 

I 
Request update 
for the system 

Take all accession 
number for {d { 
proteins 

Download from Unlorot site 
all protein that the same 
accession number that 

getting from DB 

DB 

save the new i-J DB () 
Information In DB \'-· _, 

l - > 
Figure 5. 16 periodic update process 
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5.3.10 Update on demand 

This type of updating occur when the administrator click on search button. The 

update applying by request for other database (such as Uniprot), the system retrieve 

all proteins accession number from our database, then download all xml files from 

external database depend on proteins accession number, and save proteins information 
in the knowledge base. This process explained in figure (5.17). 

Start 

Request update 
for the system 

Take all accession 
TIInber for d { 
proteins 

Download from Uniorot site 
all protein that the same 
accession number that 

getting from DB 

Save the new L---1 DB () 
information in DB 

'--------~ 

End 

DB 

Figure 5. 17 Update on demand process 
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5.4 Input design 

This section describes the screens throu . . . gh which the data can be entered to the 
system as explicit data or files. 

Administrators and browsers can ins rt d . e ata into the system through input screens. 

5.4.1 Administrator 
The administrators of the system should hav b" 1 . 1 b k e viological vaclground. They can 

interact with the system through: 

• Login page 

• Confirm adding a new protein 

• Confirm Modifying exist protein 

• Periodic update for the system 

• Adding a new protein 

In the following, will explain the administrators input pages in details: 

• Login page 
Login page is special page for administrators that can be access by a special URL. 

The administrator must enter his usemame and password for authentication process. If 

the elements of authentication are right, then the system gives the administrator the 

permission to access his page otherwise the system will deny access to administrator's 

page, see figure (5.18). 
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[ten Type Size Source Note 

Username Nvarchar 20 Administrator Should be unique 

Password Nvarchar 20 Administrator Must have complexity 

Table 5. 1 Authentication elements 

Log In 

User Name: 

Password: 

[] Remember me next time. 

Figure 5. 18 Administrator login page 

• Confirm adding a new protein 
As shown in Figure (5.19), the administrator will be able to confirm the browser 

contributions for add new protein. If the contribution information is not acceptable, 

the administrator will make certain changes and then add the contribution information 

into the database as a new protein, or reject the contribution. 

Note: size Max is according to SQL server specifications. 

Item Type Size Source 

Administrator 
I". --:·-·· . . . . 

Cleaved Int 20 Administrator 

Position 

Reference URL MAX Administrator 

Evidence Int 1 
Administrator 
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Name 
Scientific Degree 

Country 

E-mail 
Subject 
Accession 

Cleaved Position 
Reference 
Evidence 
Message 

ascd 

[Mas:ers 

rmeni 

asc 

7 

'rWh.8b::i(On1 

Adin Corre cticr 

p12345 

wa.abed.zoT 

3 

fa\ ea P ± Re]Ect 

Figure 5. 19 Confirm adding a new protein page 

• Confirm modifying an existing protein 
As shown in Figure (5.20), the administrator will be able to confirm the browser 

contributions for existing protein. If the contribution information is not acceptable, the 

administrator can edit some of information in these contribute and then modified the 

protein information that is in the database, or reject the contribution. 

Item Type Size Source 

Type, 

Administrator 

Cleaved 

Position 

Int 20 Administrator 

Reference , URL 
_ Max 'Administrator 

rable 5. 3 Main contribution information 
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scientific degr=E 
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Browser Suggestion 
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ace:sicn \CiG1i.\•?. 

J 15f.0 , 
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Evidence Type penrental! Prateomics 

reference 

Admin Correction 

: ~w-~_~._,b_'"_j~_•i_;11 ] 

:cc~ssion Evidence Type 

reference 

Experirental Proteomics 

Cl1.a,ed site 1500 www.abed.com 

aasd 
l:(j 
l l 

Figure 5. 20 Confirm modifying an existing protein page 

• Periodic update for the system's database 
The administrator can determine the time between two knowledgebase updates, as 

shown in figure ( 5 .21 ). 

Item Type Source 

A<µiiinistrator 

Table 5. a update needed information 
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Conlributes and FeedBacks 
i, Reports 

Contribution info 

conbibute iype: Coirecting Exist Prnt~in information 
Name adsasd 

$cienlific degr;;e dasd 

Eal 
subject 

Protien Information 

asdas 
sdaasd 

Evidence Type 

Browser Suggestion 
ac.:E::sion Evide:n,~ Typ~ 5ypenrental Prateom:cs 

reference 

Admin Correction 
accession Evidence Type Experirenlal Proteomics 

Cleaved site ~ referenc: 1·1ww.abed.com 

aasd 

Figure 5. 20 Confirm modifying an existing protein page 

• Periodic update for the system's database 
The administrator can determine the time between two knowledgebase updates, as 

shown in figure (5.21). 

Item Type Source 

Administrator 

T;ble 5. 4 Update needed information 
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Periodic Update ---- 
- · -Set Update Period I Download All From Unirot 

current period:1moth co days)} 
Nesw period:-. (idays Sae 
Last Update: 12:00:00 ~.o 
Next Update: 12:00:00 v.:l 

Figure 5. 21 Periodic update for the knowledgebase page 

• Add a new protein (upload excel file) 

The system enables the administrator to add new protein by uploading an Excel 

file which contains proteins information, then the system add this information to the 

database as new protein, see figure (5.22). 

Item Type Source Note 

Brows from 

Tales.s Aaa anew,roon y 0po@ exce e 

Upload the Mew Excel Sheet ii exist}: 
t Bfowse;.:"! ~ Upload 

Existing EY.~l File(s):. . . 
mp3.xls 

Comffsion Status: -- --·-· .. -· _ .. .. cc:o;n;vertrt ._ -·--·---- .. ---- -· 

Currerit. Status load to oroject database 

:. 22 Upload excel file page Figure 5. 
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54.2 Browsers 

The browsers can make many the follo» ° 
. wmg processes through the input pages as 

{he following: 

• Basic search 

• Advance search 

• General notes 

• Contribute to add new protein 

• Contribute to modify exist protein 

In the following, will be explaining the browsers input pages in details. 

• Basic search: 

As shown in figure (5.23), home page contains basic search mechanism, the 

system enables the browsers to enter any keyword to search in the whole 

knowledgebase. 

Item Type Source 

Keyword El 
=las.sssraalass nor @eywo@ 
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gter Keyword : 

f Advance Search] 
[ seaicl 

Figure 5. 23 Basic search page 

• Advance search: 
The system enables the browsers to search in the knowledgebase based on 

selecting specific protein properties and searching inside this property for specific 

information. The system also enables the browsers to make combination search about 

more than one property at the same time and use logical operation (and, or and not) to 

combine between properties, see figure (5.24). 

Item Type Source 

Logical operation 

Table 5. 7 Input information 
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chaise Eaeld [Acession Number " Eater Query 

---1 fld lA~~ssion Number · E [Choi:ef} 575CL. " inter Query 
\»wane 
~~ chaise Fitld ~_e_ssion Number 
,__;_.-- 
+ aise Feld [Acession Number 
c..c-- 

... Enter Q11ery 

" Enter Query 

~ Choi;~ Field --- · n Number _ _::; Enter Query 
, •I! 

Organism 
Gene Name 
Caspase Type 
Synonym name 
Alternative Name 
Anotation Type 
Anotation Text 
Ontology Text 
Ontology Type 
Feature Descripton 
Feature Regions Descripti 
Tetrapeptide Motif 
Entry Name 
Recomended Name 

.. _,,,,_ 

···········-········-· 
[_]fsare 
ma r 
F,i n ·------ r r 
a r 

------ 

Figure 5. 24 Advance search page 

• General notes: 

The system offers a form to enable the browser to communicate with the 

administrators of the system by sending a note about any error or feature in the 

system. See figure (5.25). 

Item Type Size Source 

Country 

Email Text 

Message Text 200 Browser 

Computing result . Int· 2 System 

· · ··· · · · · -· · · k · formation 
Table 5.8 Feedbac in 
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-Evidence Text - 1 Browser 
Type 

- 
- References URL MAX Browser - 
Computing Int 2 ·' 

_Syste~ 
'' 

result 

- 
l 

-:-- 

,· 

Table 5. 9 Contribution information 
,. 

Your Personal Information 

scientific degree 

Coctr; 

f Select _Degree • i 
l~elect ~-o~~~,y _ ...:.._ ! 

Pcotien information 
E·lictenct:- T·tpe 

reference 

:Site Dire"led M ----- ----- -='' lutagenesis (SDI") --, 
-·--- VI •j 

Please enter the correct number so security resonse ID]' 

? 

Figure 5. 26 Contribution to add new protein information 

• Contribute to modify an existing protein 

Tbe system offers a form to enable the browsers to modify existing protein 

information and send it to the administrators to be accepted and modify the protein 

information. Figure (5.27) shows the modified protein information form. 
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[ten Type Size Source 

Text Name 30 Browser 

Text ,'' Significant 30 Browser 
Degree 

Country Text 12 Browser 
. % , 

Email Text 30 Has a special formatting 

Accession Int 9 Has a special fonnatting 
Number 

Cleaved site 
:.. 

Evidence Type 
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your Personal Information 

<aenttic degree 

(QUtiH)' 

select Dgrs ~~f 1.~~• .. ~c..u.ntr}'. ·········-· 

rwl 
;ubj,ct 
protien Information 

[scs:t { 
1-cet;sicn nun10H L____J 

saws a ] 
Your Suggestion 

Evidence Type 

Reforence 

Evidence Type 

Reference 

Plea;~ inter the correct number. so security resonse 

i11Cfi1Q 

Figure 5. 27 Contribution to modify exist protein information 

5.5 Database design 

This section describes the system database in details. 

Figure (5.28) shows the ER model that describes all tables in the system database 

autl the relationship between them. 

5.5.1 ER Model 
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1 .. *-.L-----7 

cjeavage_References 

l.,.-- B!f!I!OW' Number 
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_:.- 
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AdminName 
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Name 
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PK Feature Number ◄ Has 
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Figure 5. 28 ER model 
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5.5.2 Data dictionary 

The following tables describe all database tabl d . . 
;. 1es and properties size, data type and 

,ome constrains. 

j. Protein Table: 

Protein's table contains proteins information. Accession Numb . th h 
· _ er 1s e nvarc ar 

and it is the primary key. Entry_Name and Recommended_Name are names of 

proteins. Gene_Name is the name of gene. Organism is the type of oganizm in which 

{his protien. Sequence is the protein ordered character. Sequence_Length is the length 

of the sequence. Admin_Submission_Number is point to Administrators table, and 

this attribute indicate to which administrator added the data for the first time. 

Admin_Updating_Number is point to last administrator who modified data. 

Date_Submission is the data determined the data of added data. Update_Date is the 

data of last modified on the data. 

special 

character 

No 
Recomended Name Varchar 70 

No 
Entry_Name Varchar 30 

No space And No 
Gene_Name Varchar 30 

special 

character 

No 
Organism Varchar 30 

No Admin number 

Admin_Submission Number Int 1 FK who add data 

No Date of initial 

ate_ Submission Date 8 submission 
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5e Number Int 6 FK - 
(w No 

~ 

Date 8 
[y. Yes Date of update 
L, orag Number Int 1 FK 
[jla Yes Admin Name 

how updating 
data 

~ 
Varchar Max No 

a Lag Int 5 No Length of 
sequence 

~ Table 5. 11 Protein table 

2- Administrators Table: 
A table that stores administrators credentials in order to authenticate and authorize 

them when they attempt to log in to the system. Adm.in Number which is a numeric 

value indicates the uniquely identifier for each administrator. Admin_Name is a 

unique name for each administrator in the system. Password is the secret correction of 

character and numbers that administrator create and maintain to be recognized 

through it besides the Admin_Name. Regester_Date is the date in which the user had 

been register in the system. E _mail is the E_Mail for administrator. First_Name is the 

first name for administrator. Last_Name is the last name of administrator. 

4·5 ¢ 3' 

Almin_Number 

Admin_Name 

Int 1 

Varchar 10 
Unique, more No 
than 6 Char 

an [\] 'aashNs [ f Varchar 20 
Char 

No 
Varchar 50 

E Mail 

No 
Varchar 10 
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Varchar l0 

Date 8 

]yr- 

Table 5. 12 Ad . . ministrators tab 
No 

3. GeneSynonymNames: 
GeneSynonymNames table has the gene synonym 
,cession_Number point to the Protein aj, @mes of each proteins m ta le and thi · 
protein this name follows. Synonym N b . s property declare to witch 

N 
. - um er is the unique numbe f h 

synonym name. lame is the gene synony @r " 
O 

t e gene ym name. Both Acee . . 
synonym Number together are the prim ke cssion_Number and - ary ey. 

Synonym _Number Int 4 PK No 

Name Varchar 30 No 

Table 5. 13 Gene synonym names 

4- Alternative Names: 
This table has the alternative names of the proteins. Accession_Number point to 

Protein's table. Alternative_Name_Number is the unique number of the alternative 
name. Name is the alternative proteins name. Both Accession_Number and 

Alterati N · k ive_,Name_Number together are the primary ©9­ 
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-■- Varchar 7 PK,FK 
No 

ber Int 4 PK No 

Varchar 70 No 

Table 5. 14 Alternative names 

Constraint 
Description 

5. General.Annotation: 
This table provides any useful information about the protein, mostly biological 

ledoe Accession Number point to Protein's table. General Anotation Number kOWl 5 - ­ 
is the unique number of the comment. Type determines the type of comments. Text is 

the comment. Both Accession_Number and General_ Anotation_Number together are 

the primary key. 

Accession Number 

General_ Anotation _Number hit 4 PK No 

lj Varchar 20 
No 

la 
No 

Varchar Max 

Table 5. 15 General anotaion 

6- GeneOntology: 0 t logy Number is the . umber. Gene_ n:o. ­ 
Accession Number is point to the protein n . th point to the 
> Toe Number is 1c 
Ilique number for ontology. Ontology - yp - (Biological process, 
o . e of ontology 
""0logy Type table, and that identify the typS 4, iption of the gen© 

C ' . ) Text is the escn 
llular component and Molecular function) :,formation taken. 

or where the in:o 
ntology. Source is the link (URL) declare from 
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nbert 
Varchar 7 PK,FK 

Number Int 4 
(} 

PK 

[y­ 
e Number Int 1 FK 

f 
Varchar 200 

wr& 

Varchar 20 URL 

Table 5. 16 Gene ontology 

No 

No 

No 

7. Ontology Type: 

Ontology Type table has the typ f . es o gene ontology. Ontolo 
unique value of the ontology type a d it' th . gy_Type_Number is ' n 1 s e prunary ke T . 
the ontology type. y. ype is the text value of 

Type Varchar 50 
No 

Table 5. 17 Ontology type 

8- Cleavage Positions: 
Thi is table contains the cleavage positions of the proteins. Accession_Number 

point to the p . rotein table. Cleavage Position Number is the unique number of the 
cleavage . . - - . . . position. Cleavage_Posistion is the numeric value determmed the position of 

the cleav . - age protein. Tetrapeptide Motif is the four characters before the cleavage 

osition. B . · oth Accession_Number and Cleavage _Position _Number together are the 

Phmary key. 



[a 
Varchar 7 PK,FK 

No 
umber fut 6 PK 

No 
fut 5 

No 
Varchar 4 Only - No 

II characters and 
no space 

Constraint 
Description 

Table 5. 18 Cleavage positions 

9. Cleavage References: 
Cleavage References table contains the references of cleavage position papers. 

Reference_Number is unique reference number. Reference is the URL of scientific 

paper reference. Evidence_ID is point to the Evidence table. Accession_Number and 

Cleavage_Position_Number are point to the CleavagePositions table. 
Reference_Number, Accession_Number and Cleavage_Position_Number are the 

primary key. 

, 

~ 
iice _Niter fut 6 

Atcession_ Number PK,FK 
No 

Varchar 7 

Oeavage_ Position_ Number PK,FK 
No 

fut 6 

ice URL No 
Varchar Max 

& p No 
fut 1 FK 

Table 5. 19 Cleavage references 
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g. Evidence: 

I 
. table describes the evidence Type vf . This 0 protem cleavage .. 

. u1e unique nwnber of the evidence, and this . position. Evidence_ID 
1s • • attribute is the . 

. tion is the description of the evidence. Primary key, 
pesen" 

grip io 
Varcahr 50 No 

Table 5. 20 Evidence 

11- Feature Regions: 
Feature Regions table has the description of the feature regions of the proteins. 

Accession_Number point to the protein table. Region _Number is the uniqe number of 

the feature. Feature_Key is the type of the feature region. Begin_Position is the begin 
position of the domain in the squence. End _Position is the end position of the domain 

in the sequence. Description is the description of protein's feature. Both 

Accession_Number and Region_Number together are the primary key. 

_ um er V archar 7 

PK 
No 

Int 6 

e Key 
No 

Varchar 50 

ii ,aa 
No 

.-0s1tion Int 6 

{7,a No 
·SItion Int 6 

® No 

Varchar 100 
Table 5. 21 Feature regions - 

!!!!!!,,,...._ 
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eatures: 
ll ntains the other feature. Accession Number is point to the protein . table co . - 

'f)llS N nber is the unique number of the feature. Feature_Key is the type of ure_N 
wbl•• f ea . . n is the position of the feature in protein's sequence. Description is Posit1o 

tl1e feature, . f the feature. Feature_Type_ID is point for the number of the main jiption O 

fue desCO Both Accession_ Number and Feature_Number together are the primary amture Dy©» 

key 

Varchar 7 

PK No Int 6 
featur e Number 

No Varchar 50 

No Int 6 
fosi tion 

No Varchar 100 lkscription 

No 1 FK feature _Type _ID Int 

Table 5. 22 Feature 

e ID is the . Feature Type_ 13- Feature Type: s of the protems. - t value of 
th feature type T e is the tex FeatureType table has e imary key. yp 
t e and it's the pn unique number of the feature YP ' . 

the type. 

f •, 
e Te TD 
h 

Int 

Varchar 50 

Feature type Table 5. 23 - 
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16- Contributes: 

This table has 
th
e contributions of the browsers. Contribute_Number is unique 

»umber of each contribute, and it is the primary key. Name is the name of the 
contribute sender. E_mail is E_mail for the contributer. Contribute_Type_Number is 
the point to the Contribute Type table, and determined the type of contribute ( e.g. 

contribute add new protein). Subject is the title of the contribution. 

Accession_Number is the number of protein (is required when the contribution is add 

or modify protein). Cleaved_Position is the position of cleavage protein (is required if 
the contribution is add or modify protein). Comment is the message from the 

contributor about his/her contribution. Date is the date for the adding contribution. 

"% 4 

contribute_Number 

Varchar 20 No Name 

Varchar 20 No Scientific _Degree 

Varcahr 50 E_Mail No E Mail 

FK No Contribute_ Type_ Number Int 1 

No 
Subject Varchar 50 

No 
Accession_ Number Varchar 7 

Yes 
Cleaved Position Int 5 

Yes 
Comment Varchar Max 

No 
Date Date 8 

No 
State Varchar 50 

Yes 
Int 5 FK Evidence ID 

Yes 
Correction Row Int 5 

Yes(No) 
50 Country Varchar 

5, 26 Contributes Table . - Page 70 
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19- Interaction_Pathway_DB: 

Thi. s table contains information about the external <lat b d b: it it h 
abases and websites, it is ias 

URL for interaction and pathway for the proteins. Accession_Number is point to the 
proteins table, which determining the databases that has the protein interaction and 
pathway information. DB_Number is the unique number for each database. 

DB _Name is the name of the database. Key is the string value has the key to link to 

the external database. Description is the string value has description the data in the 

external database. DB_Type_lD is point to the DBType table, and determining the 

type of this external database. Both DB_Number and Accession_Number together are 
the primary key. 

­ Halla2Ill 
DB_Number No 

DB_Name No 

Key 

Description 

DB_Type_ID 

Accession _Number 

Varchar 50 

Varchar 50 

Varchar Max 

Int 1 FK 

Varchar 7 FK 

Table 5. 29 Interaction pathway DB 

No 

Yes 

No 

No 

20-External_DB_Names: -<{he xtemnal databases. DB_Name_ID 
th ames of e ex . . 

External_DB_Names table has 1he , ;% (he primary key. Name is the string 
ch database, and it is P is the unique.number for eac 

value for the name of the database. 
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• Administrator navigation 

The following figure (5.30) shows administrator : . 
r navigation: 

... 
go® 

Database Update 

Determine 
b periodic update 

time 

! 
L Update Database 

manually. 

Upload Files 

Upload excel file 
contains new 

proteins 

I 

I=I 
,. 

Logout 

Browser home 
page 

l l I 

View contributions View feedBacks + I I 
Select Contribute Select feedback Select Report • I l 'I' 

View contribution View feedback View generated 
information information report · 

Figure S. 30 Administrator navigation 
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CHAPTERS 

SYSTEM IMPLEMENTATION, 'TESTING AND 
MAINTENANCE 

CONTENT: 

1. System implementation 

2. System testing 

3. System maintenance 
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6.1 System Implementation 

6.1.1 Introduction 
This section will discuss the im 1 plementation phase th . 

environment requirements, physical . at includes development 
equipment, tools, and rec . 

pplement the system. 9quired environment to 

6.1.2 Development Environment R • equurements 
This phase describes the software · environment requirements to develop the 

project. 

1- Microsoft Windows win7 

Windows 7 this operating system contain requirement th t · d d d 1 ai 1s neete to tevelope 

this project. 

2- Microsoft Visual Studio 2010 
Microsoft Visual Studio is an Integrated Development Environment (IDE) from 

Microsoft, it's used as development environment, help in find the errors and correct 

them, design system interfaces, activate the Web.NET and help in execute 

instructions. Also, it is supports different programming languages by language 

service which allows for editor and debugger to support many programming language. 

These languages are C/C++, C#, F#, J#, VB.NET and others. Also, it include a built­ 

in tools as Graphical User Interface (GUI) application, class designer, database 

schema designer, and web designer, Figure (6.1) shows this environment. 

To develop the project we use ASP.NET technology with VB.NET language, 

which are included in visual studio environment. 
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Latest News 

Get Started Guidance and Resources 
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Offic.~ ShorcPoint D.:na 
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Develop . 
ent 
Creating 
rich 

\L.J 

Figure 6. 1 Microso Visual Studio 2010 

3- Microsoft ASP.NET 
ASP .NET is a unified Web development model offered by Microsoft that includes 

all service necessary to create enterprise-class Web applications. It contain programs 

like Visual Studio.NET and Visual Web Developer that allow for developers to 

develop dynamic websites by a visual interface that write by code and scripts. 

ASP .NET is part of the .NET Framework. The developer can code the application in 

any language compatible with the common language runtime (CLR) such as 

Microsoft Visual Basic and C# that enable the developer to develop ASP .NET 

applications, Figure (6.2) shows screenshot for asp.net program. 
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Figure6. 2: Microsoft ASP.NET Framework 

4- Microsoft SQL Server 2008 
In general, SQL Server provides a complete and easy platform for databases 

including database creation, controlling, and management. It is support three type of 

authentication: SQL Server authentication, Windows Authentication, and Mixed 

mode, which use previous both types. SQL Server has many features. Firstly, stored 

procedure is a mediator between program page and database that used to build and 

examine procedure for one time and use it at any time. Secondly, default value where 

can establish a number of a default value for desired fields. Thirdly, determine rules 

for fields so any field would not accept any data does not meet rules. Finally, support 

a large number of users at the same time. 

SQL Server 2008 supports structured and semi-structured data include audio, 

video, and digital media fonuats for picture and other multimedia data. SQL Server 

2008 
-f~ . . f data as XML calendar, document, email, 

can store dirferent varieties O ' 
file ... etc and also offer many tools as analysis, sharing, search, and query ... etc, 

Figure (6.3) show the main screen of SQL server· 
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Figure 6. 3 Microso SQL server manager 2008 

5- Microsoft Office 2003 

It is a Microsoft product. It includes word processor (Microsoft word) to 

complete the documentation, Microsoft PowerPoint, and Microsoft Office Visio 

2003 to accomplish the design, shapes, and drawing tasks. 

6.1.3 Deployment diagram 
To implement the system in real word, the system needs to be configured and to 

be uploaded on a web server to publish it. The system has to be browsed from any 

browser-controlled environment and ability to be accessed over internet. 

To offer the ability for all clients to access the website without need to install 

any additional component on their desktop, the system designed as a Three-Tier 

Architecture as shown in figure (6.4). 
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·Three-Tier Architecture has threc 1 e ayers as a foll . 
1- User interface layer it is owmg: ' representing web 
2- Business logic, it is use cl pages. asses and build: fur © s mnctio ' 

data as parameter and pass the paramet ns m it, these classes receive 
· ters to the proced . 

intermediary between user interface and d ure in the database, so it is an 
. . atabase proced 

3. DBMS it includes stored procedu @ure. ures that execute SQL 
which use to insert, update and delete data. 

st
atements in databases, 

Tier 3 -----~ 

Figure 6.4 Three-Tier structure 

6.1.4 System installation 
To make the system work effectively and efficiently in real life, the system must 

be deployed by certain steps, the following points describe- the steps of the system 

deployment: 

1. Establish production environment: 

As explained in feasibility study in chapter four, the hardware and the software 

must meet the minimum requirements to deploy the system. 

2. Decision of deploying the system: 

At thi k th d 
· · t deploy the system the decision will be made 

s step we make e lecision to 

after answering the following questions: 
11 th 

functional requirements that the system 
• Dose the new system meet a e 

needed? 
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• Does the available working . environment have the ·..:. 
an the new system and deploy it? minimum requirements to 

3. Running the system 

This is the final step and after its co 1 • mp etion, the system will be running in real 
life. 

In this project the deployment need man h d . Y ar ware and software requirements 
and these requirement are: 

1- Web Server, it will be use to put the application on it to publish it over the 

internet. 
2- Database server it will use to put the application database on it. 
3- Internet connection to let researchers access the website over the internet. 

4- Internet Information System maintenance(IIS): 

US is required for publishing the application over the internet and it is essentially 

for the deployment of the application efficiently. Also it helps controlling some of the 

system characteristics, security and confidentiality. 

It is possible to run the database and the web service over one machine, but it is 

better to run database and web server on different machines for security reasons. 
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6.2 System Testing 

6.2.1 Introduction 
Testing is very important step befo d . ore (eliver the s ste 

work as expected and satisfy the syst . Y m to ensure that the system 
em requirements. 

The system need testing phase to ch k th . ec} ie efficiency and the effe ° 
system. The system will be test according t the fectiveness of the o ese levels: 

1- Unit testing. 
2- Sub-system testing. 

3- Integration testing. 
1- System testing. 

6.2.2 Unit testing 
This phase dividing the system into separate components, and then tests each 

component separately to ensure that each unit achieves the requirements. 

The system contains many unit test cases, these cases are search testing, 

administrator upload excel file, update the system database. 

In this section we will discuss "update the system database" as an example for unit 

testing. And we will use equivalent -partituning approach, in this case we will make 

the update for the system Database manually, so the system will get all proteins 

accession number from database and make a connection with Uniprot and download 

all proteins information as XML files, then XML files will convert to SQL server 

Database and will update existing proteins information. 
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Connection error [Ga ae oaao» wa ale,,," ! + 2 Connection. Error message 
database 'establish error 

. ' . 

All protein downloaded correctly 
; I 

3 Download desired successful 

information from message 

uniprot 
Table 6.1 Manual knowledgebase update testing 

Case 1: 

This test is about connection to uniprot to get desire protein information, so we 

will turn off internet connection, and then request manual knowledgebase update, 

figure (6.5) will show test result. 

CASPASES KNOWLEDGE BASE 

Upload Feedbacks 

Periodic Update . ---- «­ 
Set Updatg orig¢ {Do-algal ±IlErgmh UnPrO 

Last Upd~te: 12:00:00 AM 
&ext Update: 1200.00 AM 

Update results: Cant connect to uniport 

Figure 6.5 Connection to uniprot test 

Case 2: . · so we d b e to get protein accessions, 
This test is about connection to knowledge as 

·n show test result. 
can update these proteins, figure (6.6) w 
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CASPASES KNOWLEDGE BASE y; • l J. •;L-,.? cF ;lllilllNl1 Pa.ncouc.u_,., 
Update Contributes Feedtuck Aeparta 

periodic U2date 
5±±l2date Perig [[clad AM .v' ±Fri LU»Pr! 

t.tHt \JpO~W!: 1200:00 AJ\.1 
Ned Update: 1.20090 AM 

Upd:.Ic rEsJ~ : Cant connect to I , I nacledgebase, please check the e = onnection 

Figure 6. 6 Connect· ion to the knowledgebase test 

Case 3: 

This test is to show successful kn.owled b show test result. ge ase manual update, figure (6.7) will 

CASPASES KNOWLEDGE BASE 
• ' J. ,.,L,.?. 

PALE'STIAIE POLYTECHNIC LUNVERSIT'Y 

Contributes Feedtacks 

Last Update: 120000 AtM 
Ne;:t U;,da:£: 12:00:00 AM 

l!pdc;t~ rest,!t, ; All r-11owle.dgebase prm.eias are updated 

Figure 6. 7 Update knowledgebase successful test 

6.2.3 Subsystem testing 
Subsystem tests aid in fault isolation by testing specific functions within 

a subsystem to determine if they are generated correctly. In many cases, these 

tests check the transmission of data between the subsystem under test and 

associated subsystems. Computer programs are available that provide specific 

test capabilities suited to subsystem testing. Also this test includes testing data type 

and format. 
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The most important example about subs . . 
ystem testing is searching mechanism 

ting this subsystem work to search fc : 
tes ' or specific data and pass it throw different 
system pages. In table (6.2) shows test cases. 

about it 
server Validation required will 

side validation be araies 

2 Enter wrong word Suggest correct {Word correction 
words 
; ' ;,+8 ± 

3 Get more than one result List results List the results desired 

We will take easel as example case. Figure (6.8) will show test result.. 

CASPASES KNOWLEDGE BASE 

F eedbsck 

Erter ±yword : Search 

[ Advance Searc] 

Figure 6. 8 Do not insert keyword 

6.2.4 Integration testing . ke sure that individual . one unit to ma 
This phase test a integral functions as letely compatible and matching the 

d as a group comp modules are combined and teste 

requirements. 
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The most important integral fun . ctions exampl . 
contribution confirmation. e 1n the system is contribution and 

Here we test adding contribute fu t • nc ions and it has man 
show the states and the results. Y states. In table(6.3) will 

fields in 
controls 

contribution and error summary 

and feedback pages. 

on require will arise 

Do not enter captcha Valida®- F 

enter 

As]' dwill arise 
. -.,;_· ··~r- ·. - - 

information correctly 

required Accept Send the contribution to the 

contribution or the administrators. 

feedback 

2,5,,,,2.a..@ Its will change ]Get protein information from the 

%sl a:/asiabaos,afro ea pataro 
:7; 

--~..!.! . - . . "l.. - - -· 

Reject contribution Its statuse will change Its statuse will change to 

to accepted accepted 

Table 6.3 Contribution test states 

This project has three types of contribution: modify existing protein contribution, 

add new protein information contribution and general notes. All these contributes 

h 
· 1 · c. +.: p· (6 9) shows testing of add new protein information 

ave special information. 1gure .> h 

contribute. 
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Figure 6. 9 Add new protein contribute 
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(6 10) shows testing of modifying exist protein infonnation contribute. figure . 
t ~ ~ ..... 

~PASH KNOWUDGIIBAs■

1t hlf<lti\\,\l,c>,\ Vodr1;.t,,.,.'-)n~ . . 

±select 1Nga 
ate±.t pry 
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4+ 
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Figure (6.11) shows testing of add. mgnewge 1 nera note (feedback). 

~ .... ~~it),,,w•• 
Sect ©ousts} 

i 

I ,, 

i 
I 

a ' {» 8t&?)at ee 
s ¢ a ssh.t y saenh; <-gt 
• .- Oie- ~tint ,:c .1' (.~-~~ ... y 
r 3a et ssa ( ad 
e int wttar ±est gtE sf it is <tA ts±r 1N4rs 2t 4h88% ff% 

· .~ ~ ·d.rl i~ t..-! .. ~ (.,°;n,~-t_r 

Figure 6. 11 General note (feedback) 

Test the result of captcha box shown in figure (6.11). 

Your Personal Information -----·~-----" 
N!rne \hani 

Sd-r:ntiiic ti<t9rt:<: Bach;iors 

Curry Palestine 
···•-·•-····· ···-"············-· .. -·-•··• 

Em.3\l \h-<;udsi@~otmail.eom__j 

MtS1~~h! __ -·· -·· 
•nything •••. 

il 

&CCJl:QLJ_o·=~-~-~- 
e,ror :n ihe t;?,:t cf phovj_ 

'd r the result for calculation 
Figure 6. 12 Test and cons, e 
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Test the accept of contribution infi . ormation, fi ( 
' gure 6·13) will show this process 

(onttibution info 

mS)SALSA2IMA7IR 
State 
Name 
Scientific Degree 
country 
E-mail 

subject 
Accession 
Clcavtd Position 
Rc:ference 
Evidence 
Message 

accepted 
asd 

r,.m ,~tl.ccm 

Figure 6. 13 Accept contribution 

Test the reject of contribution. Figure (6.14) shows this process: 

Contribution info 

lR·~lt-§®tili~iA¼?DYffii·Mc .. 
State Rejected 

Name 
Sc::entific Oegr-~e 

Couritty 

E-mail 
Subject 
Ai:c;e,ssion 
Clt-avcd Po,siuon 
Reference 
Evidence 
Message 

pt2245 

- ----- -- --- - 
+125 - r 

as see 

. 5, 14 Reject contribution 
Figure • 
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6.2.5 System testing 
This phase of testing aims t . o validate the 

:. als this te s% system accur 
efficiency, also is test simulates areal da T@€y, performance and 

ata under envir · ronment requirements. 
The project deployed on Palestine . polytechnic universit 

system by users and administrator to . Y server to test the whole 
··· simulate the real enviro 

the system work Just like in real envir 9nment, to make sure that 1ronment. 

6.3 System Maintenance 

6.3.1 Introduction 
System maintenance phase represents the fin.l h f th . . a P ase o e project life cycle, this 

phase come after completing the implementing and t ti th es mg e system. 

This chapter explains the maintenance plan and the system deployment. 

6.3.2 Maintenance plan 
While the system is running in the real life, there is a probability for system failure 

or some errors and problems that should be avoided. The end user doesn't have the 

ability to solve these problems. It is necessary to offer a maintenance plan for the 

system to avoid problems that may occurs or to solve it by developers. 

In this section we are proposed maintenance plane for the project, which includes: 

• Backup 
Any system should have backup plan of the system and its modules, also any 

modification to the system must be stored on offline storage. In this process we keep 

the system itself and its Database and any additional components on an offline media, 
· · t Backup copies will be used if any 
In secure and far place from work environment. 

failure is occurs. 

. server administrator responsibility, a 
In this project creating a backup copy 5 © stem and its database, the database 

backup copy will be create every week for the sys . d the system backup will be token by 
backup will be token using SQL Server Tools an . 

Page 91 



C 

copying system files, and then put both in 
0 ne copy. Because b ku . 

important process, each copy should be :. 2@Ck ap process is very 
saved lll several lace 

• Upgrade P s. 

Upgrading the system by replace · . ex1sting system with .: 
version will contain new characteristics fo a newer version, newer 

s or the system, to facilitate and hel the 
browsers and researchers to reach and do whe th p at t ey need easily. 

6.3.3 NET Framework Maintenance 

Using the Visual Studio and .NET Framew rk or can amend to the rules at any time 
and make improvements to design user interfaces · th 1. . . mn ie application to increase the 

Performance and effectiveness. Through the screen · th 1 · . in ie solution explorer visual 
studio can see all the pages and select the page that needs an amendment. 

6.3.4 11S Maintenance 

IIS is the basic approach to the process of deploying applications on the internet 

so that the successful deployment of applications, efficiency and effectiveness 

required. It depends primarily on the basic accuracy, confidentiality and stability 

enjoyed by the HS. In order to maintain the confidentiality and security in the form 

required the user must choose the appropriate value for the option of confidentiality 

for the security. 

6.3.5 The SQL Server 2008 Maintenance 
In SQL Server 2008, database maintenance plans are almost entirely created by 

using SQL Server 2008 Integration Services. The main part needed is the sample of 

database that build. 

:. life ycle, so after this phase when the 
By maintenance we fimsh the syStem 1 e cy ' 

ill need reengineering. 
number of errors increase the system w 
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CHAPTER 7 

CONCLUSION & RECOMMENDATION 
Content: 

1. Introduction 

2. Conclusions 

3. Recommendation 
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7.1 Introduction 

After the team work finish th e system th . d . thi h , ey reach s 
explainec mn Is c apter, and there some conclusions will be 

are some of 
th 

. recommend t· . 
improve te system in the future. Jations which is aim to 

7.2 Conclusion 

This web application has been build to achieve th ·bi · 1e objective of the project, 
Caspases Knowledgebase is a unique biolo · 1 . +. 3:..±E. 9g1cal resource for researchers from various 

biomedical disciplines, which represents a liable : renat te, sustamable and self evolving 

bioinformatic system. 

7.3 Recommendations 

The work team recommend to who work in this field the following: 

1. Enhance protein presentation by generate 3D images. 
2. Update proteins information from several trusted databases not just Uniprot. 

3. Develop a protein prediction tool and integrate it in the system. 
4. Present protein pathway and protein-protein interaction inside the system, not 

just provide links to other websites. 
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APPENDIX A: ADMINISTRATORS GUIDE 
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Introduction 

This guide designed to help administrators, and to facilitate using this system 

. tly also it describes the screens for administrators and explains their efficient '; 

functions. 

The manual contains the following screens: 

1- Navigation. 
2- Home. 
3- Update. 
4- Upload. 
5- Contributes. 
6- Feedbacks. 
7- Logout. 
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j. Navigation: 

po 

Login 

gs + 

Home page 

L. 

• l ! - - ~ ! ! J 
Database Update Upload Files Help page Logout View contributions View feedBacks Rep - 

I I Select Contribute Select feedback Select 

1 l j 
Determine Upload excel file 

~ periodic update contains new Browser home View contribution 
time proteins. page 

View feedback View ge 
information information 

! 
rep 

[,, Update Database 
manually 

F 
Report 

nerated 
Ort 

2- Home page: 
This page contains information that describes administrator's tasks. The user 

comes to this page once he login. 

In addition, this page contains a main menu that includes all pages: Home, 

Update, Upload, Contributes, Feedbacks, Reports and Logout. As shown the 

following figure. 
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CASPASES KNOWLEDGE BASE '9. \7 • I 
PALESTINE POLYTECHNIC UNIVERSITY 

Contributes Feedbacks 

WELCOME T0 PROTEIN SITE 

The Namher of Visitor± 1 8 / The Number of CUrtEnt Visitors : 1 

3- Update: 

you can update database through "Update e page as shown in the following figure. 

CASPASES KNOWLEDGE BASE 
. . ', ;. , .. ,A .. .;: 

I PAIUll! .tE PCllYll'<JINIC UNMl!mY 

Contributes 

Last Update: 129000 AM 
Net Update: 120500 AM 

When you click on "Download All from UniProt" link, the system will display all 

accession numbers from the system knowledgebase and download all proteins that 
have the same accession numbers from Uniprot site as excel file, and then save its 

proteins in the system knowledgebase as SQL files. 
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Also, by clicking "Set Update p . . er1odic" link it : 
iodi ally t will all Aatabase periodically, and by inserting th ow you to make update on 

g e number of d 
system will check the number of day ays between two updates, the 

s and makes the 
following figure. update process, as shown the 

CASPASES KNOWLEDGEBASE J.•.rV. .. 
PALESTINE POLYTECHNIC. UNtVERSITY 

Contributes 

Last Update: 12.0000 AM 
Next Update: 1200.00 AtM 

4- Upload: 
This page allows administrators to add new protein(s), as shown in the following 

figure, you can browse the excel file that has the new protein through "Choose file" 

button and then upload this file to the system through "Upload" link, and by clicking 

on "Convert" link the system convert the data from excel to SQL file, and save it in 

the knowledgebase. 

I Choose File ! no file se1P.c1ed \i,11.o.iill 
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5- Contributes: 

This page displays all browser contribt; u ion 
contribution and modify exist protein contn'b . ' ution. 

'?ASPASES KNOWLEDGEBASE J-1 • I /. t_?V. 
111aT1NEPOl'fTEOlNIC lllftBllllY 

Cotrilntions page: 

Etbi--, ,ee,1 .. ,; •. "_,.s~-,-M#it·-l .. ,-1; .. ,1Q#i# 
>'unt'. hil..l'J Co,uitry : Afr,h.1n'.11:1n 

ZHAO,JAST±FSSTSTESSSMTAA] 
Subm:tion Date:.5'7;2011 

Qru:n 

are. Hai Qudsi (Country. DZ 

Nae Hai Qudsi Country:PS 

Modify~ ~forprotcin: ABCG34 
Nerve: Hai Qadsi 

Add Dell' protein CODtributimfor protein : qv.=d 
Qi!!:u 

Nute: Haai Qudsi 

Country :P:s 

Cow1t1y:PS 

which includes add new protein 

Sutriion Date: 4.23-2011 

Submitio11 D:ue: ~':!}!2011 

Submirion Date: 4'19-2011 

When you click on "Open" link, the system will redirect you to the "contributes 

page" as shown in the followirlg figure. 

CASPASES KNOWLEDGES.ASE 

. . ·• ,. ,;V. 
I :,u:,m,EPolT1£0HClJM'JDmlY 

Contribution information 

Your Personal Information 
"•" _ 

scertaic degree Doctorate.. 
······1 

! (C\;Otry 

\islam@hotmail.<:_~---; 

Protien Information 
last Data 

New Data 

Tcu2peptid;':. Motif 13.ssf 

Erse type [f«ariertal,_Pio\eol.8 

Tetrapept!d~ t,wtif 

Caspae{s) Type 

Cleazaag As38y 

(er.s;zq,rnn<~ cf 

r··· .. ···--········ . t:: __ .,:;.::..,.~ . .; --· 

References 
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u see, you can edit the contribute d h 
As yot an t en accept it if it is necessary by 

clicking on "Accept" button, or reject it if it is not necessary by clicking on "Reject" 
button. 

When you accept the contribution the system will download all information about 
W Protein from external database, and then save these information in the system. the ne 

5. Feedback: 

hi. aoe allows you to view all feedbacks from browsers, as shown the following T' is pus 

figure. 

34DO+ 
- :. C:Ai"PASES .f<NOWLEDGEBASE Lg £ #u.-2 

,:Ji" ;"1mMPOI.YTEOIN!C tb.MmnY 

Reports logout 

dBack page : 

Name: Hani Qudsi counuy : Panam;, Submition ate: 4/2372011 

Name: Hani Qudsi Country : Palestine Submition Date: 4/20/2011 Open 

j IMih 
Name: Hani Qudsi Country: Palestine Submition Date: 4/20/2011 

IMlh 
Narne: Hani Qudsi Country : Palestine Submitin Date: 4/20/2011 

to the feedback page ill redirect you " link the system w1 1. k "Open , When you c ic on 

as shown in the following figure. 
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Whee yau a&ch ft cut:buiien the sse we 
.-.·'"'<>:11 _;.~m ~·"',~1:1,l ,i:11a:~,i::--,'. ,t1,•(,! tlJe;:l-!.'.\' ~t ...._,--....'c • '-<. ...... " '< '~ .. 
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}. .iv> 
CASPASES KNOWLEDGEBASE 

Rctt>orta lOgout 

your Personal Information 
,-,er.< il•l_a'." ... - 
.it.'.N"tr-!

1
t d~;iti!C !D~.to.rate . 

j~Qh;~_i_~~~;;--· -----_ · 
'istam@hotmail. com. 

"Tert tert test test ,. .. 
~te.sttu •tr:s. 1teUlt.tt 

6- Logout: 

When you click on "Logout" link from the main menu, the system will redirect 

you to the home page. 
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Introduction: 

' ruide designed to help users and facilitate using this system efficiently way, This g 

'bes the screens for users and explains their functions. lso descn a 

. 'de contains the following screens: Thisgm 

1- Navigation. 

2- Home. 
3. Contributes. 

4- Feedback. 

5- About. 
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j. Navigation: 

Horne page 

Avance search Basic search Help page 

>------Yes 

Feedback page 

Send general note 

Contribute page About us page 

View result list 

Add new protein 
contribution 

Select one protein 

View protein 
information 

Modify existing 
protien 

contribution 

Contribute edit 
information Print information 

2- Home page: 
This page contains a main menu, which includes Home, Contributes, Feedbacks 

and About page. Also contains basic and advance search tools. In the following 
figure, view the basic search automatically. You can inserting any keyword and then 

click on "Search" button to apply search processing and get the result(s). 

CASPASES KNOWLEDGE BASE 

Contributes 

[Advance Se arc] 
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When you click on "advance search" b 
. l i:'. 11 · utton you as shown m t 1e 1.0 owmg figure thi move to the ad ' s page all Vance search page 

database after you select the field(s) . ow to search in specific fi Id . s and insert th ie s m the 
eld(s) selected, and then click on "S e keyword(s) that rel t d . earch" button t . a e with 

o give the result(s). 

CASPASES KNOWLEDGE BASE 

Feedback 

I Simple Search ! 

(tcis± Field }Acession Number {[En'rQue,--------------- 
cessNimar [iawf s&sen] 
Organism 5et6n 
Gene Name 
Caspase Type 
Synonym name 
lsi±iii±pa v3 
Anotation Type " 
Anotation Text 
Ontology Text 
Ontology Type 
Feature Descripton 
Feature Regions Description 
Tetrapeptide Motif 
Entry Name 
Recomended Name 

Also, in advance search technique you can add more fields to search for it by click 

on "Add Row" button to open another field as shown the following figure, and then 

can add more fields by"+" button or click on"-" button to remove the current field. 

In addition, you can combine between fields by logical operations which contains 

(AND, OR, NOT). 

Page 106 



SES KNOWLEDGEBASE CASPA 
• , J. ~L...? 

PlllnnNI: 1'01.m<>fMC U-.r, 

I Simple Search J 
chc;;o ri,id Acession Number 

st < chase Field 
gut % cssise hie'd 

'Aoession Numbe-;- v~ ·~ Ent\!r Query 

Acession Number " Eater Query 

Acession Number 
GG 

If you want to go back to the basic search page, you can click on "Basic Search" 

button. 

After searching process, if it gives one result, the system moves directly to 

infonnation protein page, as shown the following figure. 
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)_d.•!>•i~-f?'j -~-~-~- 
,\('('4'\\~• ~•·,;.,b1 r: 
... - • ~·...,.,_ .- ..- , .... -. -,1• --··• .... __ .,.,. ... 

pry Nase: n; t-c ... :~.~~~~s 
. - - .... - -· .. 

--- ""·•·---- .. .. --·-~--- .... 
• ~\.~~ ,.t_ t!~:i~:_1.,-~ ~~-·. •._v 'j~; .. •;•f~!-; 7~;-------- --•-•-----• __ A _ 

Meter ts rd+egrets tzt.} 
._. ·~- .:~~-~~.:~~:~ ~ :~,,~, .~.:-. M ! :: ~ -;.:,~ ~- 

AM:2;¢ 

C;\,,1H T~-.,.-: 

,\11•~ : 

J'.<i!to.<-~ = 
Ct ~H«, lo):«, .: 

Rr!c-~~.-t: ~>~-; ..... ,, ,., ~:.;:,:.:,:,_U:::':::¼.~-~ ..... :lt~; rA·.:.~-~: ... J.:1:~s .:; :.r...c.rJ~S'..tS..i .. .c<-;.:;.( ·'7· 7 ... ..tr' 
·,~-:<~~~t,;!-'.!"...~;,,:..:...t'.:C:!;.~"1.,r~i1.:.-:1:,cl:.i1.:-.::-1t!·:~'::,!l!:;,:::::ll~:..<t·.1.~:_,~--1:...9 .. ~s 
251242.5222 2£ EA: 04552.22,235321311 .5¢.52±t 12.345.27412, 

In addition, the system offer technique to edit some information as "Cleavage 

Data" block, so when you click on "Edit This Information" link move to another page 

that let you to editing some information about the current protein, as shown in the 

following figure. 
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2,5ab 
c1si»ASE5 KNOWLEDGEBASE 

contrlbUtn -~ 

your Personal Information (------------·-·• ·-· .. , 
l',:JH\f:- l_·:.:. =o===::-::::::-1 

aunty 

cnu:l 

Select Degree 
Select Country· 

L .. ·········..l 
Protien Information 
Last Oat.i New Dat.i 

Funattier.al 
Crrnst::qa:,nt€ of 
(!c;;;•agic 

References 

'±e D1±ct8d_Mtagenesis 
Caspase-3, 

Tetrap'tpt!dC1 t./otif 

~-;d~n:::e fype 
Cl1sp.:i:-ets~ Tvpe- 

,------. 
! I t 
Si_te_Directed_Mutage~;--:;· r ------- ----- 

i ...... ) 

i Ado New Reference i 

Functional 
nsequante cf 
c!~~;-ag:: · 

0 !n ... 1,...1; (:) Invitro O Seth 

or P1.:bm~a link 

Moreover, you can add a new cleavages site for the same protein by click on "Add 

Cleavage Site" link, and the following figure view the screen that let you to add new 

cleavages site. 
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your Personal Information ----- 
Nrroe 

protien Information 

CZ.'ipasr:··10 

Ca,pa;P.•11 ~:.~p;,se-12 C:;'.;p,~•·E 5\iiie·l~ 
C} l:i'-':\'U (.) fn~it:o ◄-::; Seth 

Eidar.ce Site_Dir~cted_Mutagenesis_iSDM) 

functional ccnsequace of heavage 

;)ubmed ro 

.. . . . _! 
Select Oegrlle · · - ~ 

skeet county 

[Cl 

Or Pubmed Link '. ~-------___! 
:,Add l~e)Y R•l~rence : 

!:::,1 
L.4 
£a5pace-? 

,--· 
L ·········· __ _! 

(;JSO~Se:-5 

t 

If the searching process gives more than one result, the system dispaly all results 

as the following figure and after that you can click on the Accession Number link for 

the chosen protein. 
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Contribute: 3­ 

This page Jet you to contribute to add new protein as shown in the following 
tl e Paoe dived to three type of infonnation must insert firstly information fioure e as { 

ontributor, secondly infonnation about the new protein, and thirdly bout co 

a u· n about the source of your contribute and can you add more reference format to 111 

) for your contribute by click on "Add New Reference" button. (source o 

h t You must click on "Send" button to sent your After t a' 

. fter insert the result of calculation in the Captha box. adroimstrator a 
contribute for 

CASPASES KNOWLEDGE BASE 

Tt:if :s. th~ f:::rm fc-r add «.:ntiibutes 

Your Personal Infor._.m __ a_t_io_n _ 

Sietitic degree 
country 

£msl 

seisctDegroe 
sanacosy 

Protten Information 
Accesikm Numbfr 

ci~~~·ect s'.le 

Caspas-:::{sj Type 

Cleavage A5say 

T!:!.Yapep!.k1e Mot?: 

};,pas,,· ~;spa~e-f ;;pa·;e• ~pa,i'·· i:spas•· 
~spase-}~,paia• Fspm· ~~~,me· ~;p.;,,e• 

.5.47% 
11 

» "LL."a» Site_Directed_M 9 

-----· ---- -- 

References 

'.<f Pubmt d C': 01hr:r .. ····-· .. -·•··· .... --- 
Pubmed ID 

or Pubm~d UnK 

~; Pubmc d £-:::- Other ~.- . ------ 
Pubrred ID 

or pubrn~d Link 

[ Add New Referen~·~·--'-··· ... ·········-·················· ~ CEC!Jb 
Captha Box 
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Feedback: 4- 

page can you send feedback for administrators. Feedback may be about the [n this, ·s . 

. information, to ask questions or general notes. As the contribute page te design, 

s rt the result of calculation before send the feedback as show in the t be mse mus 
• g figure. followm 

"(~ASES KNOWLEDGEBASE 

anal! 

~ . •I.•;' ... 
PlllmU.IE""·--- "-""- • uu • ..,..IC lJNMRsrn, 

Personal information Your --·-, 
__ j y],_, . . ' ~elect Degree • · "la cour.uy 

Me±toge 

ifP¼Q: 
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About: 5- ~ . 1 
contains abstract tn,onnation et you know about the system such as the 

This page 

. tives and short descriptions about the system. In addition, let you know the objec 
idea, k team that developed this system, about the wor 

I A5ES lKNOWLEDGEBASF CASPA 
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ENDIX C: DE:AL. WITH XML. DAr, PP 
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How we deal with xml files? 

Asp.net technology provide some to 1 o s to deal and 
project we asp.net tools to parse XML fi enter act with XML fil . . . . Iles we pars XMI es, in this 
system, and this is the code used to par th ' se L files manually b th se iese files, Y e 

Public Sub ConductConversion() 
Dim XmlFiles = Directory.GetFile (p th) 
Dim Files()= XmlFiles.ToArray() s a 
Dim rd As XmlReader 
For i As Integer= 0 To XmlFiles.Count - 1 

check=True 
rd= XmlReader.Create(Files(i)) 
While rd.Read ' Start Read The XML Elements 
If rd.NodeType = XmlNodeT "'"""""' check Then ype.Element And rd.Name= "accession" And 

rd.Read() 
If rd.NodeType = XmlNodeType.Text Then 
Accession_Number = rd.Value 
check_Name = True 
Insert( Accession_Number) 
check = False 

End If 
End If 
'------------------- STRART SEQUENCE ------------------------------~ 
If rd.NodeType = XmlNodeType.Element And rd.Name= "sequence" Then 

Dim length As String= rd.GetAttribute("length") 
'MsgBox("length = " & length) 
While rd.Read 
If rd.NodeType = XmlNodeType.EndElement And rd.Name = 

"sequence" Then 
Exit While 

End If 
If rd.Node Type= XmlNodeType.Text Then 

Dim seq As String = rd. Value 
'MsgBox("SEQ =" & seq) 
Dim comm As New Sq]Command 
comm. Connection = conn " 

dT t - "UpdateSequence 
comm.Cornman ext \dType.Stored.Procedure 
comm.command1ye= -""",neuerc@seauamies", 
comm.Parameters. Add(New 59 

Sq!DbType.NVarChar)) galParameter("@Sequanice_Length", 
comm.Parameters.Add(New 59! ­ 

SqlDbType.Int)) 3a(New Sq]Parameter("@Accession_Number" 
comm.Parameters.Ad 

SqlDbType.NV arChar)) 
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o 

I l 

-- - _e l:rs(°@Entry_Name").Vafo _ _e = CS=-r-,:---;:·-"" 
_ ::: .. neters("@Accession Numb"'-·1) y;-'•--:,. ~- • ---, 
- ::-- _ :1~--- - :er) - '--

1 

• --~ 

- :...... :;c.:.:;_NonQuery(comm, "Entry Name...,, 
Endlr ' 
':..:.c·-_l Jame= False 
r C·~nd name 
------------------------ END ENTRY~A).S ------- 

I - -------------------------- START REC O ~~ E ~:) 3 '.) --------- 

If rd.Node Type= XmlNodeType.Element A;:d :·dSfu:·.e = 
· commendedName" Then 'start recomendedn:nne 

-- ·-·- ------------------------------- 

Then 

Read _N ext_Element(rd) 
'MsgBox("Read Reoon11110nded" & t'd,N"0dc1'yp~) ,. .. _ 
If rd.Node Type = Xm!Nodo1'ypc,Elc111ei\t A,,<. 1J.'ls&l'-' ~ ":C.),s~.,"'" 

Read_Next Text(rd) +.4 +xee 
If rd.NodeT'ypc XmlNode'ype.Te} 

Dim comm As New SqlCoiimald 
comm.Comwclim1 = 001111 
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comm. Command Type = @ 
comm.ConunandText:::::: "U~~andTyPe.StoredProcedure 
comm.Parameters.Addy, ''€_ Recommended" 

r("@R ew SqlParamete ecommended_Name", SqlDbT 
comm.Parameters.Add(Ne,,, 'Pe.NVarChar)) 

SqlDbType.NV arChar)) SqlParameter("@Accession_ Number", 
comm. Parameters("@Re 

cstr(rd.Value) commended_Name").Value == 
comm.Parameters("@Acc <: 

:. ess1on_Number").Va] CStr(Accession_Number) r'r. 'alue= 
Execute_NonQuery(comm "R 

End If - ' ecommended name") 

--------- 

End If 
End If 'end recomendedname 
'------------ ------ E N D_ R E C O M EN D E D _ 

-------------- ·---- E N D N A M E --------------------------------- 

If rd.NodeType = XmlNodeType.Element And rd.Name= 
"altemativeName" Then 'start alternative name 

Read_Next_Element(rd) 
'MsgBox("alternative Recommended" & rd.NodeType) 
If rd.NodeType = XmlNodeType.Element And rd.Name= "fullName" 

Then 
Read Next Text(rd) 
If rd.Node Type = XmlNodeType.Text Then 

Dim comm As New SqlCommand 
comm.Connection= conn 

comm.CommandType = CommandType.StoredProcedure 
comm.CommandText = "UpdateAltemative" . 

11 

P t Add(New Sq1Parameter("@Altemat1ve_Name , comm. arame ers. 
SqlDbType.NVarChar)) S 1P eter("@Accession Number", 

comm.Parameters.Add(New q 'aram 

SqlDbType.NVarChar)) . Name") Value= CStr(rd.Value) 
comm.Parameters("@Alternat, ,4%r").Value = 

comm.Parameters("@Accession_. umt ­ 

CStr(Accession_Number) "Alternaive name") 
Execute_Non Query(comm, 

End If 

End If _ 
End If 'end alternative name ALTERNATIVE NAME--------------- 
'----------------------------- END -------------------- --------------------------------------- G E N E --------------- 
'----------------------------- START .="gene" Then 

------------------------ nt And rd.Name 
If rd.NodeType XmlNodeType.Eleme 
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'MsgBox("Start Gene") 
While rd.Read 

If rd.Node Type = XmlNode Type.EndElement And ta 
r . ame = "gene" 

Then 

Then Exit While 
End If 

If rd.Node Type =XmlNode Type.Element And rd.Name= "name" 

If rd.Get/Attribute("type") = "primary" The,, 
Read_ Next_ T ext(rd) 
If rd.NodeT ype = XmINode Type.Text Then 

Dim comm As New SqlCommand 
comm. Connection = conn 
comm.Command Type = Command Type.StoredProcedure 
comm.Command Text = "Update Gene Name" 
comm.Parameters.Add(New SqlParameter("@Gene _Name", 

IDbType NVarChar)) 
Sq · comm.Parameters.Add(New 

("@Accession Number", SqlDbType.NVarChar)) 
SqIParameter comP arameters("@Gene - Name"). Value = CStr(rd.V alue) 

comm.Parameters("@Accession - Number").Value = 
CStr(Accession Number) " G ") Execute _NonQuery( comm, ene 

End If 
End If 

If rd.Get Attribute("type") = "synonym" Then 
Read Next_Text(rd) Text Then 
If rd.Node Type = XmlNodeType. 

Dim comm As New SqlCommand 

comm.Connection= conn dType.StoredProcedure 
dType = Cornman " comm.Comm.an _ 11 rtS onmGeneName " 

CommandText - Inse yn ter("@SynonmName ' comm. ,Add(New SqlParame mm Parameters. co . 

SqlDbType.NVarChar)) eters.Add(New 
comm.Param s· IDbType.NVarChar)) - CStr(rd.Value) · Number", q e") Value- Sa/Parameter"@Access"", $,,,,erst@syo""",,,,yvaa= 
comm.r'ar? ("@Accession_ comm.Parameters 

b ) "Gene") CStr(Accession_Num er N 1Query(comm, 
Execute_ on 

End If 
End If 

End If ----------------------- End While 3NE ---------- 
End If' end GENE --- END_ GE 
----------------- 

----------·--- 
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efercnce" 

ent And rd.Name = ''property" 

- -· ~ ..... A •. ribute("value") 

. ro - g ' 1) 
.1TOe(0, 2) 

= sonr. 
Type= CommandType.StoredProccdure 
Text= "InsertGO" 

r ·eters.Add(New SqlParamctcr("~N)ntology_ Typ ... : lD", 

.Parameters.Add(New SqlParameter("@Text" 
har)) , , ·. :. .I-'arameters.A<ld(Ne;w Sq]Pnrnmrter("(<Df\cre-~:Uon Nltt1ib,i:". 

1arCharJ) comm.Parameters.Add (N c:w S<]I l'nfflt11bte1{"(,i;S,)\h\','
11 

~ 

SVa!"Char;J 
comm.Parameters("@Text"). Value =(CSu(g t" 
comm.Paramctc-r-:("<q;Acccrmion _Numbnr"). \\

1
h

1
,> == 

ccession Number) - ('(\ '''
1
\ 'l t '') 

comm.Parameters("@Source").Value'V 
If g_type;::: "F" Then , . . tlV') \'·,l\\,, ('t-\\ 1,\ 

comm.Paramctem("(fl?Onlolnt,!Y I) \W · · \ a 
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comm. Parameters("@, : 
comm.Parameters(», S&In_Position"). Value = 

CJnt(rd.GetAttnbute("position")) @End_Position").Value :- Cint(Beg_pos) 
comm.Parameters("@D . . 
Ex escnptio ") V ecute_NonQueryc >n')./alue=CStr"r End If' (comm, "Feature") U '1eat_desc") 

End If 
End If 

Elself feat_ type.Contains("m d. fi d . 
feat type.Contains("lipid") Then ° 111ec residue") Or 
- Read_Next_Element(rd) 

If rd.NodeType =XmlNodeT: .EI 
Then !Ye.1 lement And rd.Name = "location" 

Read_ Next_ Element(rd) 
If rd.NodeType =XmlNodeT yp .EI 

Th e. ement And rd.Name = "position" en 
'insert in feature table, type =2 
Dim comm As New Sq]Command 
comm. Connection = conn 
comm.CommandType = CommandType.StoredProcedure 
comm. Command Text = "InsertF eatures" 
comm.Parameters.Add(New SqlParameter("@Feature Key" 

SqlDbType.NVarChar)) - ' 
comm.Parameters.Add(New 

SqlParameter("@F eatures _Type_ ID", SqlDbType.Int)) 
comm.Parameters.Add(New SqlParameter("@Position", 

SqlDbType.Int)) 
comm.Parameters.Add(New SqlParameter("@Description", 

SqlDbType.NV arChar)) 
comm.Parameters.Add(New 

SqlParameter("@Accession _Number", SqlDbType.NV arChar)) 
comm.Parameters("@F eature _Key"). Value = CStr(feat_ type) 
comm. Parameters("@Accession_Number"). Value = 

CStr(Accession Number) 
- comm.Parameters("@Position").Value = 

Cint(rd.GetAttribute("position")) T ID") Value = CInt(2) 
comm.Parameters("@Features\?},,,%' = cstufeat_desc) 
comm.Parameters("@Description' 1- - 

"F ture") Execute _NonQuery( comm, ea 
End If 

End If 

Then 

:. 3("-jte") Then Elself feat_type.Contams 81 e 
11 

• 11 

Read_Next_Element(rd) e Element And rd.Name= location 
If rd.Node Type = XmlNodeTyp . 

Read Next Element(rd) Element And rd.Name = 
If rd.Node Type = XmlNodeTyp&: 

II • • position" Then 
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'insert in feature tab 
Dim comm A5 ,, ®® type =1 s IewS IC comm.Connectic _ !'Command on = conn 
comm. Command T 
comm Cc ·Jpe= Comm d ·Command Text = "j, '®dType.StoredP 
comm.Parameters Add sertFeatures" rocedure 

SqIDbType.NVarChar)) · (New SqlParameter(" 
comm P: "@Feature_K " . arameters Add - ey ' 

saIParameter("@Features_Type_mp». "©New 
=' • ·3qlDbTypc.lnt) comm.Parameters Add e. t) saIDType.Int)) (New SqlParameter("@P .. Os1tion" 

comm.Parameters Add(N ' 
SqlDbType.NVarChar)) · ew SqlParameter("@D . . escr1ption" 

comm.Parameters Add(N ' 
IP t ("@A . · ew Sq arame er( ccession_Number", SqIDbT 

comm.Parameters("ap, '3Pe.NVarChar)) 
eature Key") V 1 . comm.Parameters("@Acc :- . a ue = CStr(feat type) 

CStr(Access1on_Number) esswn_Number").Value = - 

comm.Parameters("@Positi ") 
Cint(rd.GetAttribute("position")) on .Value= 

comm.Parameters("@Features_Type_ID"). Value = CI 
comm.Parameters( @Description") V 1 - CS t(l) 
Execute_NonQuery(comm "Featu · ")a ue- tr(feat_desc) 

End If ' re 
End If 

End If 
End If 
'-------------------END Features --- ------ 

, , __ START DB [Reactome ------------- 
If rd.NodeType = XmlNodeType.Element And rd.Name= "dbReference" 

And (rd.GetAttribute("type") = "Reactome" Or rd.GetAttribute("type") = 
"Pathway_Interaction_DB" Or rd.GetAttribute("type") = "PhosphoSite" Or 
rd.GetAttribute("type") = "STRING" Or rd.GetAttribute("type") = "lntAct") Then 

Dim comm As New SqlCommand 
comm.CommandType = CommandType.StoredProcedure 
comm.CommandText = "insert_DB" 
comm.Connection = conn ("@N e" comm.Parameters.Add(New SqlParameter am , 

SqlDbType.NV arChar)) ("@Key" 
comm.Parameters.Add(New SqlParameter - ' 

SqlDbType.NVarChar)) " Desc" 
S comm.Parameters.Add(New SqJPararneter( ® ' 
qlDbType.NVarChar)) ("@Type id", SqlDbType.Int)) 

Add(N SqlParameter - b " comm.Parameters. ew eter("@Accession_Num er, 
S comm.Parameters.Add(New SqlParam " 11 

qlDbType.NVarChar)) CStr(rd GetAttribute( type )) 
comm.Parameters("@Name").Value == · 
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MsgBox(ex.Message) 
Finally 
CloseSqlConnection() 

End Try 
End Sub 

public Sub Read_Next_Element(ByRef rd As X», 
While rd.Read · lReader) 
If Not rd.Name= "" Then 
Exit While 

End If 
End While 

End Sub 

Public Sub Read_Next_Text(ByRefrd As XmlReader) 
While rd.Read 
If Not rd.Value="" Then 
Exit While 

End If 
End While 

End Sub 

Public Sub Execute_NonQuery(ByRef command As SqlCornmand, ByVal Type As 
String) 

Try 
conn. Open() 
command.ExecuteNonQuery() 

Catch ex As Exception 
MsgBox( ex.Message & ", Error In : " & Type) 

Finally 
conn.Close() 

End Try 
End Sub 
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