Development of a NGS Cancer Research Database – CancerBase
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Abstract: Cancer is one of the most common causes of death all over the world. According to the World

Health Organization, it causes about 12.5% (or 12.5 out of every 100) of all deaths worldwide. It is
caused due to the mutations in the human DNA over a period of time which results in an abnormal
growth of cells. There is a need to design a database with the description of specific cancer features
which helps the medical users and researchers for the better understanding of the cancer mechanism to
provide better diagnostics and treatment. Our study aims at the development of a cancer specific
database i.e. CancerBase which provides information on Next Generation Sequencing SRA information
and mutations causing cancer and the pathways involved.
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I. INTRODUCTION
Cancer is a type of disease in which an abnormal growth of cells occurs which divide indivisibly and
invade other tissues and cells. Usually, the healthy cells divide in a controlled manner and copy
themselves to create new healthy cells without any defect. But, in a cancer patient, this process of
normal cell division goes abnormal and the cell division takes place without control. The cells change
their nature as the mutations occur in their respective genes. And the daughter cells of the cancer cells
are also cancerous. Cancer can affect anybody of any age. But, it is most prominent in older people as
their immunity decreases and the DNA may get damaged or altered. There are more than 100 types of
cancer, including breast cancer, bladder cancer, kidney cancer, pancreatic cancer, skin cancer, lung
cancer etc. There may be different symptoms based on the types of the cancers. The various symptoms
may be acute cough, fever, abnormal bleeding, lump, sudden weight gain or loss, change in bowel
movements etc. The causes may be chemicals, dyes, heredity, infection, radiation, hormones, physical
agents etc. The main causes are mutations in the genes. Hence, a database is created as a repository for
this information. The database contains the NGS-SRA based data. The database is created using the PHP
for front end and MySQL for back end. WampServer 2.5 is used for the Connections to the database.
The Next-Generation Sequencing (NGS), with its unprecedented throughput, scalability, and speed,
next-generation sequencing enables researchers to study biological systems at a level never possible
before. The SRA is The Sequence Read Archive, previously known as the Short Read Archive is a
public repository for DNA sequencing data, especially the "short reads" generated by High-throughput
sequencing, which are typically less than 1,000 base pairs in length.
A database management system (DBMS) is a computer software application that interacts with
the user, other applications, and the database itself to capture and analyze data. A biological database is
a large, organized body of persistent data, usually associated with computerized software designed to
update, query, and retrieve components of the data stored within the system. MySQL is structured query
language used as the backend for the database. It is an open source relational database management
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system and is widely used client-server model. It is a special-purpose programming language designed
for managing data held in a relational database management system.
To implement the queries and build a website, PHP (Hypertext Preprocessor) is used at the front
end. PHP is a server-side scripting language developed for the websites and is also used as a generalpurpose programming language. It was earlier known as the Personal Home Page. The PHP code can be
embedded into HTML code and can also be used in combination with various web template systems,
web frameworks etc.
II. MATERIALS AND METHODS
The database contains the information such as Cancer type, SRR ID, Source of sample, Strategy of
experiment, Layout, mutated Gene list, Gene Description, GO Id, Pathways etc. In order to achieve
these goals, researchers must be able to effectively store, access, and manipulate the huge amount of
short read data generated from massively parallel sequencing experiments.
The tools used are:
Programming languages: PHP
Database language: MySQL
Server: WampServer 2.5
Databases used for Analysis: SRA, GeneCard, SNPedia.
WampServer is a software stack for the Microsoft Windows operating system, developed by
Romain Bourdon and consisting of the Apache web server, OpenSSL for SSL support, MySQL database
and PHP programming language. The WampServer 2.5 version is used in this work as it is compatible
with the available operating system.
The NGS-SRA data for various cancers are selected with additional information on strategy,
layout and sample source from NCBI-SRA. The mutations causing the cancer are studied from various
literatures and cross validated from available databases. The top deregulated genes in the cancer are
added to our database for the respective cancer type selected. SNP causing the cancer disease is
retrieved from SNPedia and clinvar. The respective mutation sequence is provided in the text format.
The pathways affected by the mutations are found out and are updated to the database.
A database is created in the Wampserver 2.5 and the information is retrieved using the MySQL
query language. PHP code is embedded in HTML code and the connection is established with the
database. Now, the website is created with a user-friendly graphical interface.
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A. WORKFLOW:
Retrieving the NGS data from SRA-NCBI for various cancers

Data mining on the NGS analysed data from the literature

Finding the mutated genes' list

Data curation of the driver genes from Genecard database

Collection of SNP's from SNPedia or NCBI

Curation of cancer associated pathways

Developing the Database
Figure 1. Flowchart of the process

III. RESULTS
The results are as follows which depict the information on SRA data and the genes.
Strategy- Sequencing strategy used in the experiment
Source- Type of genetic source material sequenced
Layout- Configuration of the read layout may be Single, Paired, Fragment, etc.
For example, for Breast cancer, the SRA Sequence Id is ERR1307002, the strategy is miRNA-Seq,
Source is TRANSCRIPTOMIC and the Layout is SINGLE.
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Figure 2. SRA data

Figure 3. Gene Information
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A database website is created using MySQL and PHP with the following graphical user interface.

Figure 4. The CancerBase Database for SRA information

Figure 4. The CancerBase Database for gene information
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