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ABSTRACT
Cancer (medical term: malignant neoplasm) is a class of disease in which a group of cells display uncontrolled growth through division beyond normal
limits, invasion that intrudes upon and destroys adjacent tissues, and sometimes metastasis, in which cancer cells spread to other locations in the body
via lymph or blood. These three malignant properties of cancers differentiate them from benign tumors, which are self-limited, and do not invade or
metastasize. Cell reproduction is an extremely complex process, which is normally tightly regulated by several classes of genes including oncogenes and
tumor suppressor genes. Hereditary or acquired abnormalities in these regulatory genes can lead to uncontrolled cell growth, and the development of
cancer. There are different of Cancer like bladder cancer, breast cancer, colon cancer, endometrial cancer, kidney cancer (renal cell), leukemia, lung
cancer, melanoma, non-Hodgkin lymphoma, pancreatic cancer, prostate cancer, thyroid cancer. To find different types of genes for different types of
cancer with other related genetic information is of great importance for clinicians and cancer immunologists to detect. In the present work, a database
containing various information about the different type of cancer causing gene, NCBI ID, PDB IB, SWISS PROT ID, KEGG pathway and other information
has been developed with Codon bias Concept. The main emphasis in this database is introduction of Codon Usage Bias which refers to differences in the
frequency of occurrence of synonymous codons in coding DNA. The advantages of this database are that it is freely available and can be used even by a
layman. It is easily up gradable and quite cost effective. The most important advantage is that it would be helpful in carrying out further research in
developing countries like India where cancer has a high occurrence even in poorer sections of the society.
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INTRODUCTION
Cancer is the uncontrolled growth of abnormal cells anywhere in a
body. The abnormal cells are termed cancer cells, malignant cells,
or tumor cells. Many cancers and the abnormal cells that compose
the cancer tissue are further identified by the name of the tissue
that the abnormal cells originated from (for example, breast
cancer, lung cancer, colon cancer). Cancer is not confined to
humans; animals and other living organisms can also be affected
by cancer. Frequently, cancer cells can break away from the
original mass of cells, travel through the blood and lymph systems,
and lodge in other organs where they can again repeat the
uncontrolled growth cycle. This process of cancer cells leaving an
area and growing in another body area is termed metastatic
spread or metastatic disease 1, 2.

A database is an organized collection of data for one or more
purposes. A database related to cancer or any disease may be helpful
either in the diagnosis or in the treatment of a particular type of
cancer. As such there are many types of databases available in the

field of cancer which is based on different type of methodology or
the work performed. The databases currently available normally
give us an idea about any particular type of gene causing cancer or
about mRNA expression in the gene causing cancer. However, most
of the these databases do not provide details of all the cancer types
at one place, thus a need was felt to develop a database which can
fulfill this gap. The database developed by the authors with Codon
Bias Concept provides information about different types of cancers
and their causing gene, NCBI ID, PDB IB, SWISS PROT ID, KEGG
pathway and other information which can be retrieved easily.
MATERIALS AND METHODS

Implementation of Asp.Net and SQL
The database developed by the authors is a combination of ASP.Net
and SQL. Data related to different cancer types was collected from
various sources like NCBI, OMIM, PubMed, PDB etc. Typical data
collected related to gene material obtained from various sources is
listed at Table 1.

Table 1: Typical data collected for the study and its sources

Description
Genes Responsible
Nucleotide Sequence
Protein Sequence
Swiss Prot ID
Misses Variation
PDB ID
Microarray Database
Codon Bias Concept
Micro RNA Database
KEGG Pathway
OMIM
PubMed
Drugs and Medication

Development of Database

Sources
Data collected from various sources especially from cancer genetics web of cancer index 3
Data obtained from Nucleotide, National Center of Biotechnology Information(NCBI) 4
Source was Protein, NCBI 5
Data obtained from Uniprot protein knowledgebase 6
Mutdb was the source maintained by Mooney lab, Buck Institute 7
Protein structures were available on RCSB Protein Data Bank 8
Data obtained from European Bioinformatics Institute (EBI) 9
DAMBE software was used to calculate the concept
Was obtained by miRBase maintained by University of Manchester 10
Different pathway images was collected from Kyoto Encyclopedia of Genes and Genomes (KEGG) 11
Source was Online Mendelian Inheritance in Man(OMIM), NCBI 12
Different research papers were referred from PubMed, NCBI 13
Various sources were there for finding various drugs and medication especially medlineplus 14, 15

The authors preferred to use asp.net instead of PHP because it is
easily available, upgradable and code generation is simpler than any
other language. Generating the database through ASP.NET will
create it in the form of website which can be accessed easily through

internet. ASP.NET is a web application framework developed and
marketed by Microsoft to allow programmers to build dynamic web
sites, web applications and web services.
It contains all the HTML codes with the programming in both C/C++.
Fig 1 & 2 depicts the code generation process of the database.
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Fig. 1& 2: Code generation process of the database
HTML is written in the form of HTML elements consisting of tags,
enclosed in angle brackets (like <html>), within the web page
content. HTML tags normally come in pairs like <h1> and </h1>.
The first tag in a pair is the start tag, the second tag is the end tag
(they are also called opening tags and closing tags). In between these
tags web designers can add text, tables, images, etc.
HTML tags which are used in this database are as follows:
•

•

•

•
•

<html> - The HTML html tag is the container that contains all
other HTML elements. All other HTML elements are nested
between the opening <html> and </html> tags.

<head> - The head can contain other HTML tags that provide
information about the document such as title, description,
keywords etc. Most of this information is not displayed in the
browser (although the title usually appears in the browser's
title bar) but can be useful for search engines etc. The head tag
is placed between the <html> and the <body> tags.

•
•
•

<td> - The HTML <td> tag is used for specifying a cell (or table
data) within a table.

<a> - The HTML a tag is used for creating a hyperlink to either
another document, or somewhere within the current document.
<form> - The HTML form tag is used for declaring a form. The
<form> tag is used in conjunction with form-associated
elements. To create a form, you can nest form-associated
elements inside the opening/closing <form> tags.

SQL is used at backhand which contains the code for retrieving the
information of the particular cancer type. There are several SQL
commands used like:

<body> - The HTML body tag is used for indicating the main
content section of the HTML document. The body tag is placed
between the </head> and the </html> tags.

The SQL SELECT clause selects data from one or more database
tables and/or views. In its basic form the SQL SELECT syntax looks
like this: Syntax: FROM Table1 SELECT ColumnName1,
ColumnName2,…, The SQL ORDER BY clause defines in what order
to return a data set retrieved with a SQL SELECT statement. Here is
an example of using SQL ORDER BY to order the rows in our
Weather table by city: Syntax: SELECT * FROM <table name> ORDER
BY <column name>

<tr> - The HTML <tr> tag is used for specifying a table row
within a table. A table row contains one or more td and/or the
tags which determine individual cells.

The main page of the database contains the list of options for
different types of cancer in the form of a drop down list. Choose the
type of cancer for which the information has to be retrieved. After
clicking, the page will directly come to specific cancer page. From

<table> - The HTML <table> tag is used for defining a table. The
table tag contains other tags that define the structure of the table.

RESULT AND DISCUSSION
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there, the information can be seen just by clicking on the part for
which information is needed. For the codon bias concept or codon
usage bias, a tutorial has been incorporated in which various steps
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are detailed to calculate the codon bias concept. Database on
different types of Cancer has been developed which can be seen and
can be operated as shown in Fig 3, 4, 5.

Fig. 3: Main Page of the database
[

Fig. 4: Selection of the type of Cancer

Fig. 5: Page showing the details of the particular type of Cancer
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There are many different databases in cancer having unique features
like different gene material, mRNA, microarray expression etc. These
data bases contain gathered information from various sources
written in a computer code. CaSNP is a database for interrogating
copy number alterations of cancer genome from SNP array data have
presented the CaSNP database for identifying and visualizing CNAs
in cancers at any specific region within the human genome. CaSNP
stores pre-computed from other software or methods. Besides the
tabular display, the heat map view displays SNP copy numbers in
colors, enabling users to intuitively and comprehensively visualize
the results and facilitating finding novel CNA regions in subset of
samples. Besides, we provided a scenario of using CaSNP to explore
cancer biomarkers or genes through a meta-analysis, and proved
CaSNP’s ability in suggesting novel oncogenes/tumor suppressors,
whether a protein coding gene or an ncRNA 16.

Another database is dbDEMC: a database of differentially expressed
miRNAs in human cancers includes miRNAs that have the
expression information in different cancers determined by statistical
analysis of microarray data. Analysis results from different data
sources indicated that the expression levels of a specific miRNA are
often different and even contradict with each other among many
experiments. The different cancer subtypes, cell lines and the
experiment platforms used may be the explanation for these
differences. In this sense, the integration of the data from different
source provides more rich and reliable miRNA expression
information in cancers 17.

Database for cancer immunology is a database which aims to
develop a tumoral microenvironment (TME) database for storing
and maintaining all the data which are arising from different
immunological experiments.
This
information
comprises
pathological information, patient related information, experiment
related information, and data from clinical treatments. This database
was especially developed for tumor microenvironment related data,
but the flexible design suggests that it can be used for other cancer
related information as well 18.

Another database of mRNA gene expression profiles of multiple
human organs constructed a gene expression database capturing the
mRNA transcriptional levels for 19 different organs from 158
normal human tissues from 30 donors. The database builds on the
published studies by an increased number of samples, an increased
number of biological repeats for the same tissue, an increase in the
number of detected unique clones, and the different array
technology used (cDNA). Biological repeats were hybridized
individually, allowing estimating intra organ variation of transcript
levels. In the analysis, 18,927 unique genes passed quality filtering
19.

Besides the above, There are also many other databases which
provide different types of information on cancer like The
EUROCARE-4 which is a database on cancer survival in Europe 20;
National Virtual Specimen Database for early cancer detection 21;
Cancer Resource Database, a comprehensive database of cancerrelevant proteins and compound interactions supported by
experimental knowledge 22; The Capsure Database, a methodology
for clinical practice and research in prostate cancer 23; Database of
Cancer Induction by low-dose radiation in mammals 24; Adverse
Event Reporting compared with sponsor database for cancer clinical
trials 25; Gene Expression Database for the molecular pharmacology
of cancer 26; ONCOMINE: a cancer microarray database and
integrated data-mining platform 27; effect of anti-inflammatory drugs
on overall risk of common cancer: case control study in general
practice research database 28; RTCGD: retroviral tagged cancer gene
database 29; A database of protein expression in lung cancer 30 and
many more.
Codon Bias Concept or Codon usage bias refers to differences in the
frequency of occurrence of synonymous codons in coding DNA. A
codon is a series of three nucleotides (triplets) that encodes a
specific amino acid residue in a polypeptide chain or for the
termination of translation (stop codons). There are 64 different
codons (61 codons encoding for amino acids plus 3 stop codons) but
only 20 different translated amino acids. The overabundance in the
number of codons allows many amino acids to be encoded by more

Int J Pharm Pharm Sci, Vol 4, Suppl 3, 479-483

than one codon. Because of such redundancy it is said that the
genetic code is degenerate. Different organisms often show
particular preferences for one of the several codons that encode the
same amino acid- that is; a greater frequency of one will be found
than expected by chance.

Different factors have been proposed to be related to codon usage
bias, including gene expression level (reflecting selection for
optimizing translation process by tRNA abundance), %G+C
composition (reflecting horizontal gene transfer or mutational bias),
GC skew (reflecting strand-specific mutational bias), amino acid
conservation, protein hydropathy, transcriptional selection, RNA
stability, optimal growth temperature and hyper saline adaptation.

Codon Usage bias is calculated by the concept of Codon Adaptation
Index (CAI). The index uses a reference set of highly expressed genes
from a species to assess the relative merits of each codon, and a
score for a gene is calculated from the frequency of use of all codons
in that gene. The index assesses the extent to which selection has
been effective in molding the pattern of codon usage. In that respect
it is useful for predicting the level of expression of a gene, for
assessing the adaptation of viral genes to their hosts, and for making
comparisons of codon usage in different organisms. The index may
also give an approximate indication of the likely success of
heterologous gene expression. CAI in the present study is calculated
by the use of DAMBE software which gives a significant value for a
gene sequence. CAI values range from 0 to 10, with higher values
indicating a higher proportion of the most abundant codons 31, 32.

In the present database, more emphasis has been given on diversity
of different types of cancer by giving main information about them
at one place like genes responsible or their protein id or swiss prot
id etc. This will enable the researchers to find all the information
needed at one place without making much effort. Main highlight of
the database is the concept of codon usage bias which is new for any
database based on cancer and can be useful in research of cancer.
Application of codon usage bias will help in predicting the level of
expression of a gene, assessing the adaptation of viral genes to their
hosts and for making comparisons of codon usage in different
organisms. The index may also give an approximate indication of the
likely success of heterologous gene expression. In future this
database can be further integrated by microarray data which can
further help in other genetic information of different types of cancer.
CONCLUSION

To find different types of genes for different types of cancer with
other related genetic information is of great importance for
clinicians and cancer immunologists to detect. To achieve this goal,
we developed a database that allows for an effective retrieval of
genetic information in different cancers. This database brings
together different data in order to investigate different types of
cancer and their genetic information and other relevant information.
The advantages of this database are that it will be freely available
and can be used even by a layman. It is easily upgradable and quite
cost effective. The most important advantage is that it would helpful
for the developing countries like INDIA where cancer id a very
prominent disease. Because of the many unique features of this
database, it will greatly facilitate the identification of cancer-related
information and the discrimination and determination of different
cancer types.
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