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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 modern 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 (CKB) 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
:n 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.

J
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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 «BJODBCORE “[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:

Database name.

Main resource URL.

Contact information (e-mail; postal mail).

Date resource established (year).

Conditions of use (free, or type of license).

Scope: data types captured, curation policy and standards used.
Standards: MIs, Data formats and Terminologies.

Taxonomic coverage.

\O.guoo N OV O T LD A

Data accessibility/output options.

—
(=)

. Data release frequency.

p—
[en—y

_Versioning policy and access to historical files.

_Documentation available.

—_ =
w N

. User support options.

—t
S

. Data submission policy.

—
W

. Relevant publications.

. Resource’s Wikipedia URL.

—_—
N O

. 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 modemn 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.

J
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We want to build a website anda 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 Projectimportance

The importance of the project appears in following points:
e Saving time and effort by provide the search mechanism for caspases substrate

information.
o Presenting information graphically, that makes the understanding easier.

e 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.

__——__/
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. Requirements specification:

Make complete description of the functional requirements of the system by

text and flow charts.

System design:

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

System implementation:

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

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.

System documentation:

The documentation will be along the system development process.

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

life:

Numberofweeks Tasks Lo K] R R
‘5 TR o System coﬁceptién and planmng = Taskul

4 Requirements Definition Task 2

S Requirements specification Task 3

3 System design Task 4

11 System implementation Task 5

2 System testing Task 6

30 System documentation Task 7

Table 1. 1 Tasks distribution.
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Figure 1. 1 Gantt chart for first semester

Figure 1. 2 Gantt chart for first semester.

Expected
Actual
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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 (CKB) 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.

————*J
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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.

Page 10
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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].

e Inflammatory caspases:

Linking between cells and immune system enabling apoptosis for inflammatory

diseases by activate caspase-1, caspase-4, and caspase-5.

o 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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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-18, YVHD - A
U1-70 kDa | DGPD - G
Caspase-1
PARP DEVD- G
Pro-Caspases-1, -3, -4
Caspase-2 PARP DEVD -G
PARP DEVD - G
U1-70 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/DAVD-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 range like

J
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Caspase-3
Caspase-8 All other Pro-Caspases
Caspase-9 PARP, And Pro-Caspase-3 |DEVD-G
Caspase-10 All other Pro-Caspases

Table 2. 1 Caspases substrates information [Caspase, (1997)]
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3.1 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

e Administrator requirements:

Updating system database manually.
Uploading excel file contains proteins information.
Accepting or rejecting browsers contributions.

View browsers feedback.

AR R

Add new administrators.

J

Page 16




Modifying or deleting protein information.
Browser requirements:
Searching in the knowledgebase.

View proteins information.

Generate contribution and feedback.

3.3 Non-functional requirements

The main nonfunctional requirements are:

1-

3-

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.

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

a web-based application.

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):

Item =

ST era008 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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| 'specifications

CPU: 2 GHZ
Ram: 2 GB

Personal Computer 394 $
H.D: 80 GB

Monitor: 19 Inch

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

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 2208.

et
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3.4.8 Total cost
Table (3.4) show overall project cost

jardaware cost

1124835 $

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:

e Operating system: any.
e Screen resolution: 1024x768+ or above.

o 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.

e JavaScript support: 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.

J
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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

J
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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 7 ‘Enable the administrator to pat the knowledgebas b
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.

Function PR Upldédihg excel file contains 'brv(r)ﬂtéinsti'nfdrﬁiat'ion

Description AT pl excel file that contains new pot 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 to accept or reject browsers

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.

" View browsers feedback

Functioil
Description The administrator view browsers feedback about

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 MOdifyilig proteih information
Description
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

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 knowledgebase

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

Descrti ~ Browserscan utrotins information 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

Desripion

Contributibn

proteins information

Input CQntribution form information

Source Browser

Output Save contribution in the database

Requirements Enter contribution form information and security number

Page 29
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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 informaltior‘l in the database
Requirements Enter Feedback form information and security number

Table 4. 12 Feedback

4.4 Context Diagram

Admin

Modify/delete  Check Contributions
Proteininformation ~ and feedbacks  ypdate Data

Upload Excel

View Data—
Request

System =P Extemal
systems(Uniprot, Pubmid)

User Searching—— lg¢—Data——

Produce
Contributions——
Feedbacks )

Figure 4. 1 Context Diagram
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4.5 DataFlow 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

e Reports

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

manage information. Show report example in figure (5.1):

Page 33




.,uu.ﬁ/ R A

€] LGy

BT Ses ke et CrystalReport2pt Delsultssps AdvanceSesrchaspe  Dicefihertiotpr = th:wlonf -3 %
X feima | s PR O
W TetOtjeat baRed B oot v 11 ) ) ) Defautaspurt .
LA e S B NG 0% - s REAAL KA 1
F LneOhect i e i [RESAVES ! s ] emerccrection.aipe
[P BexObject 3 %) entercarmechonasprit
! Contributions R (3 2 Generatiotes.aspr
i o ¥
o eport 1 mediyCentributesspe
28410;-11 5. {00 Viewiaien
There wsable centrels in “
this 9:,':,;;,,9 an tem ,,f,'o Contiiduter Name @) Viewaspevt
thistesttc add i to country » [ BroenenUserContichs
2/ L (4 ymemicOnta 2
o Images |
. MainDataScurce
4 1.3 MainSourceSheet
® _l OnBemandDownicsd
o m
2 Tool.. [TIES B MainReport | B Main Report Previess | : o % =
i s B Rger— & S

Figure 5. 1 Administrator report example

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

PROTEIN TEST SITE

Home Update: ~ Conversion Conributes and FeedBacks logout

this page show the comments about the bsite or the database!

Name: ¢ Subject s 2iczx Submition Date: 1304732 DEn

Name: qweqy

B

Submition Date; 13704732

Name: asd Subject : asd

_

Name: asdsad Subject : asdsads ybmition Date; 13704732

Figure 5. 2 View all browsers contributions

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

shown in figure(5.3).

—’—_______‘__._’____—__-__/____—’_—_
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PROTEIN TEST SITE

Home Update Upload

Contnbutes and Feedbacks Reports LogQut

Contribution info

Contribute Type © Correcting Exast Protem Information
Name qweqw
scientific degres W 2

Country

Email

subject
Protien Information

accession ¢
25 Evidence Type

jeaved site
Cleaved:s reference

Browser Suggestion
accession Evidence Type

Cleaved site

reference

Admin Correction

accession

Evidence Type = n
Cleaved site 123 reference www.abed.com
Message
reqy

Figure 5. 3 modifying exist protein information contribution

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

PROTEIN TEST SITE

Home Update Upio;d L Cg_uhibutes §nd Feadfacks Report§ tagOus
Contribution info

State Underp-ocess

Name asd

Scientific Degree Wasters
Country Annenia

E-mail asd
Subject ads Admin Correstion
Axcession p12345 S SR
Cleaved Position 7 e
Reference wiw.abed.com

Evidence 1

Message asdasdascihasdijesd

The Number of Visitors: 2/ The Nurbzr of Curent Visiters 1 1

Figure 5. 4 Adding new Protein contribution
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PROTEINTESTESITE

Home Update Upload

contobutes and Feedbacks Repoits Logiut

~ Contribution info

Contribute Type * Correcting Ewss Protem Information
Name qweqw
Scientific degree qw
Country
Email
B e
Protien Information
H accession Eviderice Type
€ Cleaved site e ferande
! Browser Suggestion
accession Evidence Type
Cleaved site referince
Admin Correction
accession Evidence Type
Cleaved site Foterente ‘www.abed.com
fMessage
e
Figure 5. 3 modifying exist protein information contribution
e Show adding new protein Contributions, as shown in Figure (5.4).
PROTEIN TEST SITE
Home Update Upioad Contnbutes and Fesdfacks Peports
Contribution info
Contribute Type = Add'New ProtInfo
State Underp-ocess
Name asd
Scientific Degree Wasters
Country Amnenia
E-mail asd
Subject ads Admin Correction
Axcession pL2343 p12345
Cleaved Position 7 7
Reference ww.abedcom wvawv.abed com
¥ Evidence 1 54
i
& Viessage asdasdascihasdiasd
The Numiser of Visitors: 2/ The Numbpsr of Curent Visiters 11

Figure 5. 4 Adding new Protein contribution




e Show browsers general feedbacks, as shown in Figure (5.5).

CAsSPASES IKNOWLEDGEBASE

Updste | Upload Contributes Feedbacks

Reports Logout

Feedback information:
Bt

Name AbdeiRshman haddad

Smentific degree

Doctorate
Lountry Palestine
:’mu AN o abed=1959Ghotmail.com
ray 1 s help L S0 GO0 3 3

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

e Browse protein information page, as shown in figure(5.6):
VCASPAsr:s KNOWLEDGEBASE -

Feedbac&

PROTEIN'S PAGE :% d

Identity Data ' Cleavage Data " Sequence Data © Generai Anuctation -~ Gene Ontology (G0) External Links

ﬂdelititv D:'k!'-» B b
Accessxon \umber' ‘\3CG34 S
Enrry\ame- A PlZlC HI.‘Z\L-\.\'
Recomended \ame 2 ‘\uf'leax en\elope pore membra;ie~p' arem PO\l 1’ 1\., 7
Allematl; e. ;":“me‘;'”“ 44 \‘.uclear pwre membrane p' otem 171 Z
For;-*, memb' ane pr t=m of 1’1 LD.. ; §
Gene-\‘aal;:e’ e HWFO\ﬂZlC‘
B;gnmsm. e .Homo -'amen; PR
éle;v;;e‘l’osinon : 530 RS R Edit This Information
Tetrapeptid Motif : aled
Caspase Type : Caspase_3

Reference : Click Here

SPAAAAAGAG ERRRPIASVR DGRGRGCGGP AGAALLGLSL VGLLLYLVPA AAALAWLAVG
10 20 30 40 50 60
TTAAWWGLSR EPRGSRPLSS FVQKARHRRT LFASPPAKST ANGNLLEPRT LLEGPDPAEL

Figure 5. 6 View protein information

—///
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| CASPASES KNOWLEDGEBASES

Hone Feedback About

) =
Choise Field | Caspase Type ~Enter Query  caspase-3 (7ddRow) [~ Search )
Number of Results : 214
Please Select The Protien .,
A:_ce;sioniﬂ@iﬁﬁéf S  EotryNome SN Recommended Name

Gl eAyeInEE PR MEMBIONE [T
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/}e:',k;:::ér SN2 ALIEl!

Figure 5. 7 View search results

Page 37




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 ina
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
KeyWord

If Keyword
correct

Correct the
keyword

Show
search
results

Select
protein from
the results

Display
Protein
Information

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).

v

Selected Field(s)

Inter key
word(s)

Yes
Show No resulte

Display
search
results

Figure 5.9 Advance search process

Page 39




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 information, first type is personal information to
identify the contributor and this information are Name, Scientific Degree, email, and
Country, and the second information type is related to the new protein information

and this information are Accession-Number, Cleavage-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

A

Send the
contribute

Figure 5. 10 Contribute to add new protein process

Save the contribution

53.4 Contribute to modify exist protein
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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Fmall.y the b'rowser should insert security number (in captcha box), then save the
contribution. This process explained in figure (5.11)

Select Protein

Insert data
required

Enter
captcha box
number

A

Send the
contribute

I—Save the contribution

\

End

Figure 5. 11 Contribution to modify protein information process

53.5 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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A
Upload excel
file has a
proteins
information

A

Convert excel file ‘

to SQL DB file Save file

End

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

53.6 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)z
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Y
View browser
contribute to
modify exist
protein

If the content

No
accepted
DB
Yes
N If the content edit
? Yes
‘ A
v Save contribute
Insert the Accept the
Reject the correct data contribution
contribution ’____—]____

DB

End

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 r€j ected it. This process explained

in figure (5.14).
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A

View browser
contribute to
modify exist I

protein

If the content
true

Yes

Can editable?

No Yes
h 4
Accept the
v contribute
3 Insert the
Rejet;t the correct data Download special
contribute information that related
with protein from Uniprot
site as XM file
| sarcank |

DB

A

b
( Convert XML file Save converted file and
'\‘ to SQL database contribution information

End

Figure 5. 14 Add new protein process

5.3.8 Login i
! Thi e

The system offer hidden secure login page; to let administrators enter {0 _
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

rrect, the system
access administrator pages, but if usemame of password does not correct, Y

show error message and deny the access. This process explained in figure (5.15).
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Insert the
URL access
to login
page

If the URL

correct Ye

"' Z
Insert
Display page not username
found and
password

If the username and

password correct s

h 4

redirect the admin

Stay on login page 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 ur;iprot
depend on the existing proteins accession numbers. Download proteins information as

g ﬁles., after that xml files mapped to system knowledgebase and update proteins
information. This process explained in figure (5.16).

Start
N

Get date of
updating,
(N= number of e T |
-day)

If system date- last
update date >=n

Y
A

Yes

v

Request update
for the system

|

v

Take all accession
number for <t
proteins
v

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

getting from DB

Save the new
information in DB

Figure 5. 16 periodic update process

e
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53,10 Update on demand

. t f .
This ype‘ 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).

Request update
for the system

N

Take all accession
number for <
proteins

DB

g

N

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

A

Save the new
information in DB

End

Figure 5. 17 Update on demand process
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5.4 Input design

This sectlo.n.descnbes the screens through which the data can be entered to the
system as explicit data or files.

Administrators and browsers can insert data into the system through input screens.

54.1 Administrator

The administrators of the system should have biological background. They can
interact with the system through:

e Loginpage

e Confirm adding a new protein

e Confirm Modifying exist protein

e Periodic update for the system

e Adding a new protein

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

e Login page

Login page is special page for administrators that can be access by a special URL.
The administrator must enter his username 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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T Type Size S
ource Note

e

Username [ Nvarchar 20 ini

Administrator Should be unique

i ;

password Nvarchar 20 Adminij .
L———f Inistrator | Must have complexity

Table 5. 1 Authentication elements

LogIn

User Name: [

password:

Figure 5. 18 Administrator login page

e 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
',Ac_:_c'essidn amE 9 ' Admmlstrator
Number - b
Cleévéd ; Int e 20 Administrator
Position
!‘-—‘/ e -
: ' dministrator
Reference URL. .- -MAXF A e
' ~ = T inistrator
Evidence Int L/’ Administt
Table 5.2 Main contribution informatio b ; G :_}\fr.sz.:{:‘ .';*W\
. e ===cfinic University
(&9

LIS it itk Bandaiwasmavmren <rrvsssasvans ksl \_“J
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PROTEIN TEST SITE

pove | Updsle | Lpbad 1 Cotnbutesanciaemads | mepors
Contribution info

Gonuibute Type: Add New: Brot Info

State UnderPracess

Name asd

Scientific Degree Nsiers

Country Armenic

E-mail as¢

Subject acs

Accession P13

Cleaved Position 7

Reference wweh.abzdcom S
Evidence 1 e
Massage asezscasdinasckasd il

Figure 5. 19 Confirm adding a new protein page

e 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

[AGminstrator

Administrator

Cleailed .
Position
J Referonce |URL | Me* Administrafor

rmation

—2ble 5. 3 Main contribution info

0 eas

Page 50




pROTEIN TEST SHE

ome  Update Uplosd Contibutes and FeedBacks

Repons logom
Contribution info

Contribute Type: Corracting Exist Protain Information
Nsme adsasd b iy
Scentific degree

Counlty

graal

Protien Information

208N Bk
Cleaved sie e
Browser Suggestion

aeeessich

Evidence Type

Cleavad site raferenca

Admin Correction

30c2S5100 . ) Evidence Type Experirental Proteomics S
Cleaved site 150 refarance www.abed.com

Message

aasd

Figure 5. 20 Confirm modifying an existing protein page

o 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
Tt = Admmlsﬁator :
Tabié 5 4‘U‘pc;late neéaed iﬁformation




pROTEIN TESTISITE

Home Update ™ Upload

contnbutes and FepdBacks REPOS
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Figure 5. 20 Confirm modifying an existing protein page

o 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

Number of Days | Int

TaBie 5 4 l:deate needed information




N TESTSITE D

Home Update conversion

Contributes and keedBacks LogOut

gt S
Set Update Period | %

Curtet perad: 1 month 60 da
Newperiod :

Last Update: 12:00:00 o
Next Update: 12:00:00 o

| i

(mdays) save

Figure 5. 21 Periodic update for the knowledgebase page
o 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

PROTEIN TESTSTE

Homa Update Conversion

LA

Currerd Status

load to project database

Figure 5. 22 Upload excel file page




Sl BEOWSOLS
o br.o W.Sefs i iy the following processes thr ;
he following: ough the input pages as
o Basic search
o Advance search
o General notes
o Contribute to add new protein

o Contribute to modify exist protein

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

e 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

Table 5. 6 Search all tables for key word
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|
|
|

Honie Feedback About

Enter Keyword :

e

[Advance Search

Figure 5. 23 Basic search page

o 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 | Text Browser

Table 5. 7 Input information




ChsPASES KNOWLEDGEBASE

tepubatk About

Home

Cheise Figld

Bk i bt s

| Choige Field Enter Query T ——

D Chise Feld |
D v Cheise Feld 1

{Organism
%Gene Name
iCaspase Type
{Synonym name
|Alternative Name
{Anotation Type
{Anotation Text
{Ortology Text
{Ontology Type
[Feature Descripton
{Feature Regions Descriptia
{Tetrapeplide Motif
{Entry Name
'Recomended Name

Figure 5. 24 Advance search page

o 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
Name =E |30 | Browser

Significant Degree | Browscr

Email Browser
s
Message Text Dol | Browsst

System.

" Tablé 5. 8“Feedback information

| ———
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Evidence Text ﬁm
Type
e
R e e
e : :
Computing | Int 2 e
result ! !
Table 5. 9 Contribution information
Your Personal Information &

Email

subject

Protien Information__

i Evidence Tope e . ;
Accession Nunber Gence Type Site_Directed Mutagenesis (SDM) =
4 -
Clesved SRe
Mass3ae
}

Please ent

tha correct number , 5O SETUrity resonse

P G
Figure 5. 26 Contribution to add new protein informati

o Contribute to modify an existing protein

ify existing protein
I i to enable the Drowsers to modify .
e d modify the protein

' e accepted an
information and send it to the administrators t0 be

. . information form.
nformation, Figure (5.27) shows the modified protein info

» @
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/
Jtem Typeﬁmm

Name (lexti il 30

Br owser

./_"’:’——' : L
slgmﬂcant Text 30 W
Degree

Country | Text 12

Browser

e

Email Text 30

Has a special formatting |

Accession Int 9 Has a special formatting

Number

Gleavedsiter = It 00 f4e

Evidence Type Text 1

References | U

. Table 5. 10 Contribution information

B e
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You
NET‘E S|
Select Degree _ ~
::Sglecl -
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subject
protien Information
sccession number : Evidenca Type [Site Direc
ot jSRE_Uireg
Reference
e T e —
S (Site_Directed Mutagenesi
£
pleaze inter the corred number . 50 security resonse
TS A LR Bt R

Figure 5. 27 Contribution to modify exist protein information

55 Database design

This section describes the system database in details.

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

and the relationship between them.
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Linked Byl
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e Cleavage_Position Has » [ T il s ok
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Figure 5.28 ER model
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552 Data dictionary

The following tables describe all databage tables and
Properties size, dat

some constrains. a type and

{- Protein Table:

protein's table contains proteins information, Accession Number j
L o e Recommend_edug er 1s the nvarchar
proteins- Gene Name is the name of gene. Organism is the typ; oe::eaa‘re n?mes 'Of
this protien. Sequence is the protein ordered character. Sequence Lenggtnh1 Znt: :vhwh
of the sequence. Admin_Submission Number is point to Adm;nistrators ta‘zleengtz
this attribute indicate to which administrator added the data for the first ,ti:le
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.

Accessi»bn_-Nur‘r'lbéf" Varchar | 9 Pk | No space And Nor |
special
character
Recomended Name Varchar | 70 No
Fairy Name Varchar | 30 No
Gene Name Varchar | 30 No space And | No
special
character
- (RS, TSR | E e
gaism Varchar | 30 No
B e =
' e b
Admin_Submission_Number | Int 1 FK No Admin number
E who add data
Date Submice —/// No Date of initial
OUdmiss1o 8 .
; i submission
\ L,_,/—L,-—/L——’—‘L/

A



Seen®

nce—_Length

Seque

It |6 T
B e —
Date 8 e ol e
\‘_
Yes
= : e Date of update
Yes Admin  Name
how updating
data
Varchar | Max
No
Int 5
No Length of
sequence
Table 5. 11 Protein table

7- Administrators Table:

A table that stores administrators credentials in order to authenticate and authorize

them when they attempt to log in to the system. Admin 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_m

first name for administrator. Last Nam:

Page 6

e is the last name of administrator.

Mo Number ST 1 PK
____—-/
Ainin Name Varchar | 10 Unique, more No
than 6 Char
: e |
T than o)
L Varchar | 20 More
Char
e N
£ it A NG
' Varchar | 50 E_Mal ol
e /
Firg N W No
\amL Varchar | 10 L//L—/
\——J

e

ail is the E_Mail for administrator. First Name is the




Varchar | 10

Date

Ta i
ble 5. 12 Administrators table

g GeneSynonymNames:

No

No

ymNam th
GeneSynon es table has the genc synonym names of h
each proteins.

Accession‘Number point to the Protein table a ‘
nd this property d
eclare to witch

protein this name follows. Synonym Number is the unique number of th
r of the gene

oyt SEhe Name is the gene synonym name. Both Accession Numb
synonym_Number together are the primary key. = er and

Accession_ Number

Varchar | 7

NO,__-. A e s

Symonym_Number Int 4 PK No
Name Varchar | 30 No

4- AlternativeNames:

This table has the alternative names of the proteins.

Protein’s table. Alternative_Name_Number is the uni

Table 5. 13 Gene synonym names

name. Name js the alternative proteins name: Bo

Altenative Name Number together are fhe primary key-
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que number of the alternative

th Accession_Number and
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Type
‘ : Constraint

Varchar

¢ Number Int 4 PK B St |

/ Varchar | 70
No —

|
| Table 5. 14 Alternative names

l 5- GeneralAnnotation:
This table provides any useful information about the protein
, mostly biological

fnowledge- Accession Number point to Protein’s table. General An
‘ _Anotation Number

; ique number mm I m
i the uniq of the comment. Type determines the type of comments. T
ents. Text is

the comment. Both Accession_Number
e and General Anotati
L ation Number to
. gether are

the primary key.

Awession Number

Gexeral Anotation Number Int 4 PK N
0

e
Varchar | 20 No

|l SRR
No

Text
g Varchar | Max
L_,——L__/L————L—————/

Table 5. 15 General anotaion

6- GeneOntology;
Nosic:
5 ceession Number is point to the protein I
0 e mmber for ontology. Ontology Type_Number is the
nto] ) .
%yType table, and that identify the type of ontology (Biolo
xt is the description of the gene

Celly]
ar component and Molecular function). T€

gical process,

e the information taken.

Ontolg .
8Y. Source is the link (URL) declare from wher

REREEERE
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Number — |
PK,FK D¢SCﬁpﬁ0n
D

’ gy_Number Int 4 K BRI ARE s
// 2 e
mzology,TYPe—N“mber 08 I [ ;

N
7 Varchar | 200 g
/ i
o Varchar | 20 )

URL
No

7. Ontology Type:

the ontology type.

Table 5. 16 Gene ontology

OntologyType table has th
% 10 £ as the types of gene ontology. Ontology Type_Num
que value of the ontology type, and it's the primary key. Typ s h et jone.
: e is the text value of

Ontology Type Number

Tipe
Varchar | 50

8- Cleavage Positions:

Positig
n. B :
oth Accession Number an

Mimary key,
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Table 5. 17 Ontology type

This tal :
5 ble contains the cleavage positions of
nt to :
f the Protein table. Cleavage_Position_Numbe
avage o
ge position. Cleavage Posistion is the numeric va

the cleq .
vage protein. Tetrapeptide_Motif s the four ch
d Cleavage__PositiO

the proteins. Accession_N
r is the unique number
lue determined the posi

aracters before the cleavage

n_Number together

umber
of the

tion of

are the

.

4




Varchar | 4

Only

Constrains

characters and

no space

L —

9. Cleavage References:

primary key.

Table 5. 18 Cleavage positions

e

E “age Position Number Int 6
'mnce\

K Varchar | Max
;E\idence_m = 1

88 66

Table 5. 19 Clea

e et
PK,FK

i

FK

vage references

Cleavage _Position Number are point to the CleavagePositions table.

E 'D:eScri"tioii_ -

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

Reference Number, Accession Number and Cleavage Position Number are the

. s




10- Evidence:

7his table describes the evidence Type of proteip ]
eava

3 £€ Posity "

ihe unique number of the evidence, ang it p. ition. Evidence ID
o 3 (] .

crption 1S the description of the evidence. Is the primary key.

D

i . quz_Strdiht

Description

1 Varcahr | 50

/—/ Table 5. 20 Evidence

11- Feature Regions:

FeatureRegions table has the description of the feature regions of the proteins.
Accession Number point to the protein table. Region Number is the unige number of
ihe 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.

/
Int 6 PK
//_N’——"‘ s e s
0
Varchar | 50
Int 6 e
No
EORE L Bl B | AT = [ afSse Rt e ey
Int 6
No
| B | MR e ]
S
\\ Varchar | 100
P

B



7 Features:

This ¢
Number is the uni
petis 1que number of the featyre,
Position is the position of the feature in prot . cature_Key is the type of
otein's se

Jble contains the other feature. Accessio N
n_Number i
== €r 18

point :
able: to the protein

he featur®:

quence. Description is

osition Int 6 No
Dkseription Varchar | 100 No

fawe Type _ID Tnt 1 K "

Table 5. 22 Feature

13-Feature Type:

FeatureType table has the feature types of
Wnique number of the feature type, and it's the primary key.
the type_

the proteins. Feature_Type_ID is the

Type is the text value of

0
\ Varchar | 5 L’//L,//—’

Table 5. 23 Feature type
P

e 63
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16- Contributes:

is table has the ibuti
This contributions of the browsers Contribute Numb
3 ¢_Number is unique

qumber of each contribute, and it ig the pri
primary key. Name is th
; e name of the

contribute sender. E_mail is E_mail for the contributer. Contribute Type Numb

: : ; STyb kN bens
thelESIRE feiContibuilivpe table, and determined the type of i _'b -
contribute  add  nmew  protein). Subject contribute (e.g.

18 the title of the contribution.

i umber 1 LT
Accessmn_N 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

Name Varchar | 20 No
Scientific Degree Varchar | 20 No
E Mail Varcahr | 50 E Mail No
Contribute_ Type_Number Int 1 FK No
Subject Varchar | 50 No
Accession_ Number Varchar | 7 No
Cleaved Position Int 5 v Yes
Comment Varchar | Max T e Yies
Date Date 8 L P
State Varchar —56”// e
EvidenceID Int —g"—ﬁz—”/ e
C01'fectionRow Int T—_// i
Counti Varchar T/CﬂL’—
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19- Interaction_Pathway DR:

the external database. Ak RS
Description is the string value has descripti
ription the data in the

xternal database. DB S
e _Type_ID is point to the DBType table, and d
, and determining the

e of this external datab
typ | ase. Both DB_Number and Accession N
o Koy . Number together are

Am-ibute» -V‘ e Z."v..» ; ¥ Ao = — - —

DB_Number Int' e 6 PK |l L e i
No

DB Name Varchar | 50 No

Key Varchar | 50 No

Description Varchar | Max Yes

DB Type ID Int 1 FK No

Accession_Number Varchar | 7 FK No

e

Table 5. 29 Interaction pathway DB

20- External DB_Names:

External DB_Names table has the names of the external databases. DB_Name_ID

is the unique number for each database, and it is the primary key. Name is the string

value for the name of the database.

G
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o Administrator navigation

The following figure (5.30) shows administrator navigqt
igation:

E
\EE

A 4 Y l
A 4 A 4 l
Database Update Upload Files Help page Logout View contributions View feedBacks Reports
| |
, | l
Select Contribute Select feedback Select Report
A
! ! ! !

Upload excel file
contains new
proteins

Determine
periodic update
time

Browser home Vie_w contribution View feedback View generated
page information information report

Update Database
manually

Figure 5. 30 Administrator navigation
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CHAPTER 6

SYSTEM lMPLEMENTATlON_, TESTING AND
MAINTENANCE

CONTENT.

1. System implementation
2. System testing

3. System maintenance
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61 System Implementatiop

6.1.1 Introduction

his section will discus !
T s the Implementation phase that includes devel
evelopment

ironment requirements i 5
AT . > Physical equipment, tools, and required envi
implement the system. environment to

6.1.2 Development Environment Requirements

This phase describes the software environment requirements to develop the

proj ect.

1- Microsoft Windows win7

Windows 7 this operating system contain requirement that is needed to develope

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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Figure 6. 1 Microso Visual Studio 2010

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

e common language runtime (CLR) such as

any language compatible with th
bowr ; eloper to develop ASP.NET

Microsoft Visual Basic and C# that enable the dev

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 pl

including database creation, controlling, and

atform for databases

management. It is support three type of

authentication: SQL Server authentication, Windows Authentication, and Mixed

mode, which use previ
procedure is a mediator between program page an
examine procedure for one time and use it
can establish a number of a default

for fields so any field would not accept any data does

ous both types. SQL Server has many features. Firstly, stored

d database that used to build and

at any time. Secondly, default value where

value for desired fields. Thirdly, determine rules

not meet rules. Finally, support

a large number of users at the same time.

SQL Server 2008 supports structured and sem
video, and digital media formats
2008 can store different Vv
file...etc and also offer many tools as @

Figure (6.3) show the main screen of S

j-structured data include audio,

ther multimedia data. SQL Server

for picture and 0
s XML, calendar,
search, and query...etc,

i f data a document, email,
arieties O

nalysis, sharing,

QL server .

TR e
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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

ili internet.
browser-controlled environment and ability to be accessed over 10

out need to install

a Three-Tier

S
To offer the ability for all clients access the website WI

igned as
any additional component on their desktop, the system desig

Architecture as shown in figure (6-4)-

—
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Three-Tier Architecture has three layers as a followi
. ; Owing:
1- User interface layer, it is representing wep g
J AT pages.
- Business logic, it is use !
2 classes and builds functions in it these class h
: es receive

arameter and pass
data as P. p .the parameters to the procedure in the database. so it
intermediary between user interface and database proced : i
ure.

i S it includ
3- DBM ; es stored procedures that execute SQL statements in databases
which use to msert, update and delete data. ,

Client

Tier 1

[ : IIS Server

|~ asp
Tier 2 —| [—=D Components
JE =
b E:I ] 'Dv
l‘ Database

Tier 3 e

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
ystem.

must meet the minimum requirements to deploy the s

2. Decision of deploying the system:

isi ill be made
At this step we make the decision to deploy the system, the decision Wi

after answering the following questions:

t all the functional requirements that the system

e Dose the new system mee

_
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o Does the available workin i
g environme
nt have the

qun the new system and deploy it? minimum requirements to

3. Running the system

This is the final step and after its ¢ .
ompletion, the s i
) ystem will b ing i
life. € running in real

is project the d
In this p J eployment need many hardware 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):

IIS 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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62 System Testing

6.2.1 Introduction

Testing is very important s ’
tep before deliver the system to
work as expected and satisfy the system requirement ensure that the system
ents.

stem need testi
The sy: f:stmg phase to check the efficiency and the effectiveness of th
system. The system will be test according to these levels: e

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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XP! "“(r\l kﬂ-ﬂhl

| Actual Resuie! |

. 1
Uniprot server goes down

b

Destination

Error esge i
Connection error
== i R -
) Lose the connectlon 4 W}th ‘the_ Connectlon | Error message
T database 7'estabhsh error e
/

3 All protem downloaded correctly

Download desued succéésful

information from message

uniprot

L-———-L' 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 KNOWLEDGEBASE

; Feedbacks Reports
Updste | Upload

Parivgic Update

Set Update Pariod | Dow n‘c?d " rom UniProt

Last Update: 12:0000 AM
Next Update: 12:00:00 AM

Update resuits : Cant connect to unipost

Figure 6.5 Connection to uniprot test

Case 2:

to
; C :n to knowledgebase

is about connection
s show test result.

get protein accessions, SO We

: "
can update these proteins, figure (6.6) w1

e
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CASPASES KKNOWLEDGEBASE

\ 3 - Al
Home Update pload Contributes Feedbacks %
Reparts (i

peringic Undate >
Sst Update Perind | Download Al From s ,pr‘

Last Update: 120000 AM
e Update: 12:00:00 AM

Update results : Cant connect to knwol
" 2dgebase please check the connection

Figure 6. 6 Connection to the knowledgebase test

Case 3:

This test is to show successful knowledgebase manual update, figure (6.7) will

show test result.

CAsPASES KNOWLEDGEBASE

Home | Update | Upload Contributes

Last Update: 12:00:00 AM
Next Update: 12:00:00 AM

Update results 1 All knowledgebase proteins are updatad

Figure 6. 7 Update knowledgebase successful test

6.2.3 Subsystem testing

Subsystem tests aid in fault isolatio
generated correctly.
n the subsystem under tes
provide specific

n by testing specific functions within
: In many cases, these

a subsystem to determine if they are y Tl
an

fests check the transmission of dafa betwee

y. ilable that
associated subsystems. Computer programs are avail hiae et
b ing. A i includes testing data typ
test capabilities suited to subsystem testing: Iso this test 1nC

and format.

e
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.y JF‘ (D e 0 "; f;‘."- "
| LXpectes 1 tg;.;;u_{ t

Do not enter word to search |

User and ‘

about it

side validation be araies

7 | Enter wrong word

‘Word correction

3 Get more than one result

Table 6. 2 Searching test

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

CASPASES KNOWLEDGEBASE

tiome Contritntes Feedback

R e . g
Y | Seach
e
{_Advance Searc|

Figure 6. 8 Do not insert keyword

6.2.4 Integration testing
This phase test a integral functions 2

modules are combined and tested as a group compl

s one unit to make sure that individual

etely compatible and matching the

requirements.

R e

Page 85




contribution confirmation.

Here we test adding contribute functions and it b
as ma

i e T ny states. In table(6.3) will

TFntered values

Do n°t‘ COLeh r‘?qued Validation  controls | Validation required will arise
fields in contribution | and error summary

and feedback pages.

captcha |

: Vahdatlonquued will arise

ptp required | Accept T e P b oo

information correctly contribution or the | administrators.

feedback

e | Get protein information from the

Reject contribution Ifé"étatﬁse will chéﬁge Tts statuse will é]iaﬁge tc;r

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

have special information. Figure (6.9), shows testing of add new gy peroamation

contribute.
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your personal Information

NETRS
st Segree Select Degree

Bty S\'*t(f Conrtry

goned

Protien Information

AN

o

Ploasy el yOul LA

21

Plaade celadt pluw Guitee
l.i e

5

i

¢ wpter acceinan mrshet
» graoy Unaved sie

wect e ¢h

PEE L N

i
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CasPasEs KNOWLEDGEBASE

Contrideive

o B T Rve A At aund

your Personal Information

Qe Setect (hgree = 1‘

Relect Covenry - ' "

3o e 4 |
Protien tnfonmation ,’
|

|

i

i

i

{

 Oata
Lant B2 & New Daty

e

At

Sie_Denited Mutagen -

Figure 6. 10 Modifying exist protein information contribute
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Figure (6.11) shows testing of adding new general
note (feedback)

AR
Contitmias Toedach ab

your Pecsonsl to formation

v  Sedect Degree -
Getegt Countey -

106 30=H
e R
.
L
*
-
.  ssisre s 30 ¢
.8

Figure 6. 11 General note (feedback)

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

£rror i the test of photo. B s —— i

S —————

nsider the result for calculation

Figure 6. 12 Test and co0

S e
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/W : | |
gure (6.13) will show this process

PROTEIN TEST SUT\\\\*

e t . s
Home  Update Upload - Costributes aad FeadBacks

LEpoItS

Contribution info
= Add New Prot Info
State accepted
Name asd
Sdentiﬁc Degree Magters
Country Armenty
E-mau &
ubject A -
Subj : * Admiin Correction
cscion 12345 et L
A ¥ P2 235
Cleaved Position 5 e,
e SRR R SN TS A
Ref ¥ 3 revee 2bad com
Evidence X -
M es5age assascashasdiieg ¢
The Somber of Visiters « 2 7 T Nuryivze of Current Wisitors 11

Figure 6. 13 Accept contribution

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

e

" PROTEIN TEST SITE

Home {ipdae tipload Eontribetes and FeedBads Eeports 1050w

Contribution info
Neme asd
Scientific Decres Rashess
Ceuntry SpEni
E-mail a3
Subject o
Accession pLz343 o
Cleaved Position 7 e
Reference s sbedioam ”"""”“"“
Evidence e
Massage sednedascitacdiiosd

Tre Somber ol viers L2 )

Figure 6. 14 Reject contribution




6.2.5 System testing

This phase of testing aj i
p £ alms to validate the system ac
. i i i
officiency, also this test simulates a req] data under eny; e
Ironment requirements

by users and admini .
system 0Y lnistrator to simulate the rea] environment, to mak
the system work just like in real environment , to make sure that

6.3 System Maintenance

6.3.1 Introduction

System maintenance phase represents the final phase of the project life cycle, this

phase come after completing the implementing and testing the 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:

e Backup
Any system should have backup plan of the syste

modification to the system must be stored on offline sto '
mponents On an offline media,

m and its modules, also any

rage. In this process we keep

the system itself and its Database and any additional co

in secure and far place from work environment. Backup copies will be used if any

failure is occurs.

is a server administrator responsibility, a

In this project creating 2 backup copY

week for the system an
em backup will be token by

d its database, the database
backup copy will be create every

backup will be token using SQL Se

e
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o Upgrade

:on will contain new isti
version characteristics for the system, to facili
prowsers and researchers to reach and do What they need , il g
ed easily.

6.3.3 NET Framework Maintenance

Using the Visual Studio and NET Framework can amend to the rules at any time
and make improvements to design user interfaces in the application to increase the
performance and effectiveness. Through the screen in the solution explorer visual

studio can see all the pages and select the page that needs an amendment

6.3.4 1IS 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 IIS. 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.

By maintenance we finish the system life cycle, so after this phase when the

2 : ineering.
number of errors increase the system will need reengine g
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CHAPTER 7

CONCLUSION & RECOMMENDATlON
Content: .

1. Introduction
2. Conclusions

3. Recommendation
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7.1 Introduction

ained in this chapter
o pter, and there are some of recommendati :
jmprove the system in the future, endations which is aim to

7.2 Conclusion

This web application has been build to achieve the objective of the project
Cosee Knowledgebase is a unique biological resource for researchers from various
biomedical disciplines, which represents a reliable, sustainable and self evolving

bioinformatic system.

73 Recommendations

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

Enhance protein presentation by generate 3D images.

Update proteins information from several trusted databases not just Uniprot.

Develop a protein prediction tool and integrate it in the system.
and protein—protein interaction inside the system, not

N s

Present protein pathway

just provide links to other websites.




APPENDIX A ADMlNlSTRATORS GUIDE
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Introduction

This guide designed to he] ini
P adxmmstrators, and to facilitate ygi
using this system

officiently, also it describes the g¢
Teens for admin;
1nistra

functions. tors and explains their

The manual contains the following screens:

1- Navigation.
2- Home.
3- Update.
4- Upload.
5- Contributes.
6- Feedbacks.

7- Logout.




1- Navigation:

—

patabase Update

Determine
periodic update
time

Upload Files

View contributions

A

Upload excel file
contains new
proteins

Select Contribute

A 4

manually

Update Database

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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accession numbers from the system kno
have the same accession numbers

proteins in the system knowledg

CaspAsES KNOWLEDGEBASE

Upload b
Home Updaste Pl Contributes Feedbacks

Reparts Logost

\ELCOME TO PROTEIN SITE

[his is & TEST website, this could be dew elomd andd used for system
per AJC P'O’l"EmuM c.p\h &), Conversio adimi

inistration due t
o 1ts fung
and xmil to SQL &b functinnal ity

ionali
fality. you can examine update

i
functionality (monthly
and you may make a test Nisatn ty (monthly

v hovi information will b

The Number of Visitors 1 8 7 The Number of Curent Vistors * 1

- Update:

You can update database through “Update” page as shown in the following figure.

CAsPASES KNOWLEDGEBASE

{ipdate Upload Contributes

Periodic Updats
Set Update Period

| pownload all from Uniprot

Last Updatat 120000 AM
Ned Update: 12:0000 AM

e gl 1
When you click on «Download All from UniProt” link, the system will display a
wledgebase and do
as excel file, and then save its

wnload all proteins that

from Uniprot site

ebase as SQL files.
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following figure.

CasPASES KNOWLEDGEBASE

| Update .\ Upload Contributes F“M;A

penodic Update
et Ungate Period | Downdoss Al From Unipror

::Currenl paneds

New pariod < dndas s

{zter 12:0000 AM
Next Update: 120000 AM

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 sy'stem 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.

CAsPASES KNOWLEDGEBASE

Feedhacks Reports

nloas ilew Excelsneet flensn
{ ChooseFile | no file selected ypload

casp3xis

COner Sion Gtatts 0F L 8ot Exce) SHeet

st convaried yeb
Current Status ot converted ye

s avent Visdorss 1

o ngribey of CuiTent ViSE2

The Numnber of ViStOLS 10 7 The NEmEC
ve Nusnbe!

L L




5. Contributes:

This page displays all browser contribuf;
on, w

hich i
ontribution and modify exist protein contribygiy, B includes add new protein

CAspASES KNOWLEDGEBASE

Upload Contributes Feedbacks chcr;..
e * Logout

Contributions page:

WMoy comection contninzhion for protem : 238936

Nae: Islara Country : Afghanistan Subniition Date: 5777

“Add pew protem castnbatonfor proten s 480634 i
Nawe, Hazk Qudsi Country : DZ Subuition Dete: 4237201

Nome Hand Qudst Couniry - PS Subnsition Date: 4232011

Nezme: Hani Qudst Country : PS Submition Date: 423/2011

"Add pew protein contnbutontor protem : gweasd. -
Name: Haai Quds Country 1 PS Submition Date: 471972011 Onsn

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

page" as shown in the following figure.

CAsPASES KNOWLEDGEBASE

Contribution information

Your Personal Information

Stientific dagree

Protien Information
Last Data

New Data

main impatance of this Cizavag : = i

References

waebinimein.gey/pubmed/2 1611353
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As you see, you can edit the copy
o "Accept" b Hribute, and thep aceept it i
clicking o1t PLEDUtlon, Orreject it if j SePLILIT it is necessary by
S not

n ¢
uttor. ecessary by clicking on "R ejeot!

When you accept the contributi
" e fion the system will download all informa
W e
the new p rnal database, and then save these information i § ol
ation in the system.

5- Feedback:

This page allows you to view all feedbacks from browsers. ag shown the foll
’ e following

figure.

CAsPASES KNOWLEDGEBASE

{ Uptosd Contributes

feedBack page:

Feedback:

¢ - ant Oudsi i B e e T TR
Name; Hani Qugst Country ; Panams Submition Dater 472372011 Open
Feedback:
Name: Hani Qudsi Countyy : Palestine Submition Date: 4/20/2011 Qpen
Feedback
Name: Hani Qudsi Country : Palesting Submition Date: 4/20/2011 Cpen

Feedback
Nama: Harit Qudst

Country : Palestine Submition Date 4/20/2011 QOpen

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

as shown in the following figure.
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CASPASES IKNOWLEDGEBASE

Cor

You

: T.ctmunrﬁt

¢ Personal Information

ENQhanisian
slam@hotmal com

Uptoad Contributes

stribution information

i wst
1 rsettest estise stest 1ast test

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:

This guide designed to hel
P users and facijl;
ilitate ysg;

ng this system efficiently way

o describes the screens for users ang explai
ams their funct;
ctions.

This guide contains the following scree
ns:

1- Navigation.
9- Home.

3- Contributes.
4- Feedback.
5- About.

E ==
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{- Navigation:

Home page

Basic search Help pa
ge

Feedback page

Contribute page

About us page

One result ?
Send gene ) i
i general note Add new p(oteln
‘ contribution
View i
<t > protein i isti
View result information el
protien
contribution

¥ 3
: Contribute edit ¢
Select one protein 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).

Casrases KNOWLEDGEBASE

Contributes

[
; arch i
Enter CeyWord : o

san Ca e
[ Advance Searcl

Loy
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. ¢ keyword(s) that related with
utton to give the result(s).

feld(s) selected, and then click on “Searc}y

CasPASES KNOWLEDGEBASE

Contributes Feedback

choise Field | Acassion Number | vl Enter Quary A e SR
Acession Numbar {_AddRow | Search |
Organism W DR
Gene Name
Caspase Type
Sy am

Nsmels
Anatation Type

Anotation Text

Ontology Text

Onlelogy Type

Faature Descripton

Faature Regions Description
Tebapeptide Motif

Entry Name

Recomended Nama

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 «_« ytton to remove the current field.

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

(AND, OR, NOT).
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CASPASES KNOWLEDGERASE

. Contribotes fFeedback About

choise Feid Acession Number v Enter Que
o \(‘ SR SR T s e

~ ehoucFwid  AcessionNumber R
wery

S choise fiekd AcessionNumber v Enter e
ter Quary

hoize Fiaid  Acession Number v Enter Query

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

information protein page, as shown the following figure.
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CAsPASES IKNOWLEDGEBASE

Laeatity Ut Lha ; %
Mdestity Balw. ) “*s*m%:t Sequence Baty

Accessies Ngaber:

Gemey
& ol Ansotntyan tone O
T ™ -,
e Ontslogy (603

Txternat Unky

Frory Namel
Recessended Nama: L
Afiem R

Wrermative Name: Nitless pets e onne 3

¥ S G R T R
Fore membeias pocdrn of

swyh
PPS & 52T

Gese Names -+
Orparisss:

aes Dod

(leavage Position 3

Tetrapeptid Motz ond

Caspas Typet Cugaoe.d

Axray @ tevee

Ersdence s Sew_Drpecsed Mutagenests SUSY
Consequaste Ty S

Refereace @

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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CASPASES I(NOWLEDGEBASE

Contributes
i form 10 sdd new mio about axist pretiens

your Personal Information

Select

T e
protien information

st Data
La New Data

Cleaved sita

Tatrapeptide Maotif

Caspase-3,

References

& pubmed O Other

Gr Fubmad Link

Es_f*l‘.d_.:

Moreover, you can add a new cleavages site for th

¢ 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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CAsPASES IKNOWLEDGEBASE

Contributes Feedback

This is the for® far add contributes,

Your personal Information

Nzme

crentiic degree Select Degree ~
coutry Select Country  ~

ematt

Protien lnfomsatioh 2

actession pumber

Cleaved sie

Telrapeptide ottt |

¥ Caspaseal

& Laspaca-ld

sungional consequance of ¢

References

i {5 Other

Or pubmed Link

1 send

If the searching process gives more t

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

the chosen protein.
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3- Contribute:

(source) for your contribute by click on “Add New Reference” 1
utton.

After that, you must click on “Sepq» button to sent your contribute for
administrator after insert the result of calculation in the Captha box

CAsPASES KNOWLEDGEBASE

Thic s the form for add centritides
Your Personal Information

SelectDegree v
‘Select Cou

emall

Protien Information

Accession Number Type aical € fsoform

d sdg

Caspasz{s) Type

Lagpase- <
6

3
Zspases

i1 12 13 s

{leavage Assay

Evidance

functional Consequance of cleavage oes

References
9 pubmed 7 Gther
Pubmed iD

@ pubmed 4 Gther e o

p B ] o pubmed Lk
Pubmed ID

| Add New Reference
13421 = | ’
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4- Feedback:

13+23=
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& About:

about

CaspASES KNOWLEDGEBASE

{ Contnbutes Feedback Abaut
tiome 3

AgouT THIS PROJECT

a database that conlains caspases jnfor
aims to create a
This project

omation and fo show this § axformatic

a graphically by website Moreover, the project

avage stes @ profeins, easier way to echs hange 1 biologists and reseazchers, and te
tool to predict cleavage sites

¢l in the database and th
tome such a5 adv anced search in the database and iy
yw‘ e

infarmation betwees

echnology sohutions for many
way of presenting information
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How we deal with xml] fileg?

Asp-net technology provide some tools ¢,
project we asp.net tools to parse XM, fi
system, and this is the code used to parse

deal and en
these files.

public Su‘g(i](;gdluctConversion()
Dim iles = Directory.GetFj
Dim Files() = XmlFiles.'gA:rtggiS(paﬂl)
Dim rd As XmlReader
For 1 As Integer = 0 To XmlFiles.Count - |
check = True
d= XmlReader.Create(Files(i))
While rd.Read ' Start Read The XML Elements 5

If rd.NodeType = XmIN
check Then e odeType.Element And rd.Name = "accession" And

rd.Read()
If rd.NodeType = XmINodeType.Text Then
Accession_Number = rd.Value
check Name = True
Insert(Accession_Number)
check = False
End If
End If
! STRART SEQUENCE
If rd NodeType = XmINodeType.Element And rd.Name = "sequence" Then
Dim length As String = rd.GetAttribute("length")
'MsgBox("length =" & length)
While rd.Read
If rd.NodeType = XmINodeType.EndElement And rd.Name =

"sequence" Then

Exit While

End If

If rd. NodeType = XmINodeType.Text Then
Dim seq As String = rd.Value
'MsgBox("SEQ =" & seq)
Dim comm As New SqlCommand
comm.Connection = conit

= "UpdateSequence"
zgﬁ%ﬁﬁ:ﬁi%;; = COmmandType.StoredProcedure

" anice"’
comm.Parameters.Add(NeW SglParameter( @Sequ

SqIDbType.NVarChar '
5 comrL).Parameters.Add(N ew SqlParameter(

'@Sequanice_Length",

n Number",

SqIDbType.Int)) marameter("@Accessio ]

comm.Parameters.Add(New Sq

$qIDbType. N'VarChar))
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How we @eal with xm| il

- "‘h - PR i
Aspastl IBUARMEEY PR ton!
projest e BEpINET Rk o
svstemn. BN This ¥ the o)
Pubbic Sub CondnssC N
Dinn XmiFaes = Ding
Doy Faleg() = Wm T3 4
Dion af B Wmi ;
For &5 hes \
N = 0N
Wihne o Vesr "Rip S The XN I h
- “\y >~ *F - 3
R &L SOV (e
=xZ Remn
B N o™= ‘dl ype=CommandType.StoredProcedure
Somsno ematcxt= "Update Entry Name"
shenr Warar=eisiA dd(New SqlParameter("@Entry Name",

ehSAD——— woe
sssmr=Parameters. Add(New SqlParameter("@Accession Number”,
HREAN har)) 2
ME{ omm. Parameters("@Entry Name").Value = CStr(rd_Vaine)
ssameters("@Accession Number™).Value =

END _ ENTRY NAME

o START _ RECOMENDED

o e e o o

XmINodeType.Element And rd Name =
en 'start recomendedname

_Element(rd)
x("Read Recommended" & nd. Nﬁm
No eType-XmlNo deType. Elemes Nase = "RuliName”

¢ = XmINo
yim comm As New SqlCQmmand

- comm ,Conneoﬁon = gonn —




comm.CommandTyp

€=Co
comm.Comm - ommandT
comm.Pga andText = Update R, pe-StoredProcedure
rameters.Add(NeW —\€Commendegn

sqlParameter("@Recommended Name", §q1
p— 5 D
o ar(é)ﬁnm.l)arameters, Add(N;lW SbTH};pe.NVarChar))

SqlDbTYPe ar)) q al'an‘leter(n

comm.Parameters(“
csn(rd.Value)

comm.Parameters('
cStr(Accession_Number)

Execute NonQue "
o Query(comm, Recommendeq name")

@Accession_Number").Value =

End If
End If 'end recomendedname

END RECOMENDED

END NAME

If rd. NodeType = XmINodeType.Element And rd Name =
"alternativeName" Then 'start alternative name
Read Next_ Element(rd)
'MsgBox("alternative Recommended" & rd.NodeType)
If rd. NodeType = XmINodeType.Element And rd.Name = "fullName"
Then
Read Next Text(rd)
If rd. NodeType = XmINodeType.Text Then
Dim comm As New SqlCommand
comm.Connection = conn

comm.CommandType = CommandType.StoredProcedure
comm.CommandText = "UpdateAlternative"
comm.Parameters.Add(New SqlParameter("@Alternative_Name",
SqIDbType NVarChar))
comm.Parameters.
SqIDbType. NVarChar))
comm.Parameters("@A
comm.Parameters("@Accession_Number
CStr(Accession Number)
Execute_NonQuery(comm,

Add(New SqlParameter("@Accession_Number",

lternative_Name").Value = CStr(rd.Value)
N ").Value =

" Alternaive name")

End If
End If :
'End If 'end alternative nan;:eN . ALTERNATIVE S
. oo oo mme e START GENE=="7.
------------------------ And rd. Name = "gene Then

t
If rd. NodeType = XmlNodeType.Elemen
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‘MsgBox("Start Gene")

While rd.Read
If rd.NodeType = X
INodeT
Then , *YPe.EndBlement And rd Name =
Exit While o
End If
If rd.NodeType = XmN
odeT
- ype.Element Anqg rd.Name = "pamen
Ifrd.GetAttribute("type") = "prima "
Read_Next_Text(rd) b
If rd. NodeType =

: XmINodeT
Dim comm Ag New SqlCoﬁ;TiXt s
comm.Connection = conn
comm.CommandType =Co
comm.CommandText =
comm.Parameters. Add
SqlDbType.NVaI'Char))
comm.Parameters.Add(N ew
SqlParameter("@Accession_Number", SqIDbType.NVarChar))
comm.Parameters("@Gene_Name“).Value = CStr(rd.Value)
. comm.Parameters("@Accession_Number").Value =
CStr(Accession_Number)
Execute_NonQuery(comm, " Gene")
End If

mmandType.StoredProced
"UpdateGeneName" %ol

(New Sq]Parameter("@Gene_Name",

If rd.GetAttribute("type") = "synonym" Then

Read Next Text(rd)

If rd.NodeType = XmINodeType.Text Then
Dim comm As New SqlCommand
comm.Connection = conn
comm.CommandType = CommandType.StoredProcedure
comm.CommandText = "InsertSynonmGeneName" :
comm.Parameters.Add(New SqlParameter("@SynonmName ;

SqIDbType.NVarChar))

comm.Parameters.Add(New

. " rCh
SqlParameter("@Accession_Number", SqlDbType.NV:me,.; r\)/)alue = CStr(rd.Value)

" nmN
comm. Parameters("@Syno 1 Number").Value =

comm.Parameters("@Access1on._

CStr(Accession Number) . g
5 Execute_NonQuery(comm, Gene")

End If
End If

End If
End While




R o oo ek r'ff"’nmmand
SSsmsEtm i N ode Type.Element And rd. Name = "property"
iGksspre—===tCiHt - Ahen
ARRRAEAEEAS UL . rd GetAttribute("value")
_-'m' ore ﬁ“%
e text Substring(0, 1)
emove(0,2)

'7on conn
= CoType.StomdProcedure

Add(New SqlParametex("@Text 2
mmew("@mmm

- -n@mmion_
' W '")‘.Vﬁmﬁ - W“)
D) Value )

seraOntology P

me = "dbReference"

.ﬁdd(N ew SqlParameter(“@Ontology_’Iype_ID",

A




comm.Parameters(n

@Be i o

. comm Parameterq( g n“Posmon“),v Hirae
Cmt(rd_GetAttrlbUte("POSition“)) S( @EndNPOSition")'Valzeu: = CInt(Beg_pos)

comm.Parameterg(" e
Q ur:( @Descrlptlonu).value L
End If Iy(comm, "Feature") ( feat_desc")

Elself feat_type.Containg
feat_type.Contains("lipid") Then
Read_Next_Element(rd)

If rd.NodeType = XmlNodeType.Element And rd Name =

("modified residue") Or

Then "location"

Read_Next_Element(rd)
If rd.N =
"position” Then a1 AmiNodeType Element And i et
'Insert in feature table, type =2
Dim comm As New SqlCommand
comm.Connection = conn
comm.CommandType = CommandType.StoredProcedure
comm.CommandText = "InsertFeatures"
comm.Parameters.Add(New SqlParameter("@Feature Key",
SqIDbType.NVarChar)) e
comm.Parameters. Add(New
SqlParameter("@Features_Type_ID", SqIDbType.Int))
comm.Parameters.Add(New SqlParameter("@Position",
SqIDbType.Int))
: comm.Parameters.Add(New SqlParameter("@Description",
SqlDbType.NVarChar))
comm.Parameters. Add(New

SqlParameter("@Accession_Number", SqIDbType.NVarChar))
comm.Parameters("@Feature_Key").Value = CStr(feat_type)

comm.Parameters("@Accession_Number").Value =
CStr(Accession_Number) b o ?
comm.Parameters("'@FPosition ).Value =
Clnt(rd. GetAttribute("position")) : c:

( c(ofnm.Parameters("@FeatllresTType_H) )i/ él;l;(fegtln;il)
comm.Parameters("@Descriptlon").\"/alue = 5
Execute__NonQuery(comm, "Feature")

End If
End If
Elself feat_type.Contains(')‘site") Then
Read Next Element(rd And rd.Na
Ifi?i.ﬁode’fype _ xmINodeTypeElement

me = "location”

Then

Read_Next_Element(rd) Type.Element And rd.Name =

If rd NodeType = XmlNode
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'Insert in featyre table, type =1

Dim comm Ag New §
1Co
comm.Connectiop = cgnn e

comm.CommandT

YPe = Comm
comm.CommandText = "Tnge n;::uTYPi.StoredProcedure
comm.Parameters.A e

dd(New SqlParame

S qIDbType.NVarChar))

comm.Parameters.Add(N ew
Sqlparameter("@Featu.res_Type‘ID", SqlDbType.Int))
comm.Parameters.Add(New SqlParameter(“

ter("@Fea’mre~Keyu,

sqiDbType.Int)) @Position",

comm.Parameters. A4
sqIDbType.NVarChar))
comm.Parameters.Add(New
sqlParameter("@Accession_Number", SqlDbType.NVarChar))
comm.Parameters("@Feature_Key").Value = CStr(feat_type)
comm.Parameters("@Accession_N =

umber").Value =
CStr(Accession_Number)
comm.Parameters("@Position").Value =
CInt(rd.GetAttribute("position"))
comm.Parameters("@Feamres_Type_ID").Value = Clnt(1)

comm.Parameters("@Description").Value = CStr(feat_desc)
Execute_NonQuery(comm, "Feature")

d(New SqlParameter("@Descn'ption",

End If
End If
End If
End If
' E N D Features
s START DB Reactome

If rd.NodeType = XmINodeType.Element And r.d.Naxlr'le =e"";1}iReference
And (rd.GetAttribute("type") = "Reactome” Or .r.d'GEf.tAﬁ;}‘:éz; }g}; 50
"Pathway Interaction DB" Or rd.GetAttribute("type ) e e
1d.GetAttribute("type") = "STRING" Or rd.GetAttribute("type
Dim comm As New SqlCommanddT
comm.CommandType = Qomma];B"
comm.CommandText = "insert .
.Connection = conn w@Name",
zgfnlmm.Parameters.Add(N ew SqlParameter( @
SqIDbType NVarChar))
comm.Parameters.A
3qIDbType. NVarChar))
comm.Parameters.Add(New SqlPar
SqIDbType NVarChar))
comm.Parameters.Add(Newg Pa
comm.Parameters. Add(New >4 e
; ; str(rd.GetAttrl
CIlDbType.NVarChar)) 1) Value = C

comm.Parameters("@Name
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MsgBox(ex.Message)

Finally
CloseSqlConnection()
End Try
End Sub

public Sub Read Next Element
While rd.Read
If Not rd. Name = "" Thep
Exit While
End If
End While
End Sub

(ByRef rd As XmlReader)

Public Sub Read Next Text(ByRefrd A
Wi S XmlReader)

If Not rd.Value = "" Then
Exit While
End If
End While
End Sub

Public Sub Execute_NonQuery(ByRef command As SqlCommand, 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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