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Abstract

Protein databases have becomes a Pivotal part of computational biology. Huge amount of data for
protein structure function and particularly sequence are being generated. Searching database is a first
step of study to find new protein. We introduce the basics of protein structural bioinformatics. Protein
perform most essential biological and chemical function in a cell. They also play important role in
structural, enzymatic, transport and regulatory functions. and is determined by their structure. This
review covers some basic of protein structure and associated databases and it is more advanced topic of
protein structural bioinformatics. This work provides to explore the potential of protein databases on
internet.
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Introduction

Protein databases have becomes a pivotal part of computational biology. Huge amount of
data for protein structure function and particularly sequence are being generated (Altschul
SF, 1997, Arnold 2009) [ 2. comparison between protein or protein families provide
information about the relationship between protein within genome or across different Species
(Apweiler R, 2001, Attwood TK 1999) [ 4, The use of database helps to understand the
structure and function of protein. Protein comparison through databases allows one to view
life as a forest instead of individual trees (Bairoch A, 1993, Bairoch A, 1999) [ 6l |In
addition, secondary databases derived from experimental databases are also widely available.
This databases recognize and annotate the data or provide Predictions (Barker WC 1999,
Benson DA 1999) [ &, The use of multiple databases often helps Researchers, Understand
evolution, structure and function of a protein (Bernstein FC 1977, Bourne P, 1997) [ 101,
Although some protein databases are widely known, they are far from being fully utilized in
the protein Science Community (Contreras-Moreira B, 2010, Corpet F, 1999) [1%.12],
Quantization and quantitative tools are indispensible in modern biology. Most biological
research involves application of some type of mathematical, statistical, or computational
tools to help synthesize recorded data and integrate various types of information in the
process of answering a particular biological question (Etzold T 1999, Finn RD 2010) [*3 141,
Bioinformatics, which will be more clearly defined below, is the discipline of quantitative
analysis of information relating to biological macromolecules with the aid of computers (Gao
J 2009, Gromiha MM 1999) 15 161, A classic example in the history of genetics is by Gregor
Mendal and Thomas Morgan, who by simply counting genetic variations of plants and fruit
flies (Gupta R, 1999 Heazlewood JL, 2007) [7: 181 For very sophisticated uses of quantitative
tools may Involve using calculus to predict the growth rate of a human population or to
establish a kinetic model for enzyme catalysis (Hu ZZ 2004, Huang DW 2009, Kraulis P
1991, Laskowski RA 1997) [1%221 For very sophisticated uses of quantitative tools, one may
find application of the “game theory” to model animal behavior and evolution, or the use of
millions of nonlinear partial differential equation to model cardiac blood flow (Liu T 2007,
Marchler-Bauer A 1999) [2324],

Bioinformatics

It is an interdisciplinary research area at the interface between computer science and
biological science. Bioinformatics differs from a related field known as a computational
biology. It is limited to sequence, structural and functional analysis of genes and genomes
and their corresponding products and is often considered computational molecular biology.
However, Computational biology encompasses all biological areas that involve computation.
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For example Mathematical modeling of ecosystem,
population dynamics, application of game theory in
behavioral studies, and Phylogenetic construction using
fossil records all employ computational tools, but do not
necessarily involve biological macromolecules. It is worth
nothing that there are other views of how the two terms
relate.

Biological databases

Current biological databases use all three types of databases
structures: Flat file format, relational, and object oriented
despite the obvious drawbacks of using flat files in database
management, many biological database still use this format.
The justification for this is that this system involves
minimum amount of database design and the search output
can be easily understood by working biologists.

Based on the content, biological database can be roughly
divided into 3 Categories

1. primary database

2. Secondary database

3. Specialized database

PDB: The protein data bank is a database for three
dimensional structural data of large biological molecule
such as protein and nucleic acid. (https.rcsb.org.in).

It includes data obtained by Xx-ray crystallography and

nuclear magnetic resonance spectrometry submitted by

biologist and biochemist from all over the world Many
secondary sources of information are derived from PDB
data.

1. Covalent bond distance and angles: proteins are
compared with standard values from (Nogales-Cadenas
R 2009 & Ogata H 1999) 12> 261 nucleic acid bases are
compared with standard values from (Orengo CA 1997
& Pierleoni A 2007) 12" 281 Sugar and phosphate are
compared with standard values from (Porter CT 2004 &
Prilusky J 2011) [29. 301,

2. Stereo chemical validation: AIll chiral centres of
proteins and nucleic acid are checked for correct
stereochemistry.

3. Atom Nomenclature: The Nomenclature of all atoms
is checked for compliance with IUPAC standards and is
adjusted if Necessary.

4. Close Contact: The distance between all atoms within
crystal structure and the unique molecule of NMR
structure are calculated for crystal structures, contact
between symmetry-related molecules are also checked.

5. Ligand and Atom Nomenclature: Residue and atom
nomenclature is compared against a standard
dictionary. For all legands as well as standard residue
and bases new legands are added to the dictionary as
they are deposited.

6. Sequence Comparison: The sequence provided by the
depositor is compared with the sequence derived from
the co-ordinate records. This information is displayed in
the table where any differences or missing residue are
annoted. During the annotation process the sequence
database reference provided by author are checked for
accuracy. If no reference given a BLAST search is used
to find the best match. Any conflict between the PDB
records and sequence derived from the co-ordinate
records is resolved by comparison with various
sequence database.

http://www.computersciencejournals.com/ijcpdm

Gen Bank

GenBank is the most complete collection of annotated
nucleic acid sequence data for almost every organism. The
content includes genomics DNA, mRNA, cDNA, ESTSs,
high throughput raw sequence data, and sequence
polymorphisms. There is also a Genpept database for
protein sequences, the majority of which are conceptual
translations from DNA sequences, although a small number
of the amino acid sequences are derived using peptide
sequencing techniques.

Homology modelling

It is also called as comparative modelling. The principle
behind is that if two protein share a high enough sequence
similarity, they are likely to have very similar 3dimensional
structures. If one of the protein sequences has a known
structure, then the structure can be copied to the unknown
protein with a high degree of confidence. Homology
modeling produces an all-atom model based on alignment
with template proteins.

The overall homology modelling procedures consist of 6
steps. The first step is template selection, which involves
identification of homologous sequences in the protein
structure database to be used as templates for modelling.
The second step is alignment of the target and template
sequences. The third step is to build a framework structure
for the target protein consisting of main chain atoms. The
fourth step of model building includes the addition and
optimization of side chain atoms and loops. The fifth step is
to refine and optimize the entire model according to energy
criteria. The final step involves evaluating of the overall
quality of the model obtained.

Future Aspects

Despite the pitfalls there is no doubt that bioinformatics is a
field that holds great potential for Revolutionizing
biological research in the coming decades. Currently the
field is undergoing major expansion. In addition to
providing more reliable and more rigorous computational
tool for sequence, structural, and functional analysis, the
major challenge for future bioinformatics development is to
develop tools for elucidation of the function and interaction
of all gene products in a cell. This presents a tremendous
challenge because it requires integration of disparate fields
of Biological knowledge and a variety complex
mathematical and statistical tools. To gain a deeper
understanding of cellular Functions, Mathematical model
are needed to stimulate a wide variety of Intracellular
reaction and interaction at the whole cell level. This
molecular simulation of all the cellular process is termed
system biology. Achieving this goal will represent a major
leap toward fully understanding a living system. That is why
the system level simulation and integrations are considered
the future of bioinformatics. Modelling such complex
networks and making predictions about their behaviour
present tremendous challenges and opportunities for
Bioinformaticans. The ultimate goal of the endeavour is to
transform biology from a qualitative science to a
quantitative and predictive science. This is truly an exciting
time for bioinformatics.

Summary
Databases are fundamental to modern biological research,
especially to Genomic studies. The goal of a biological
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database is two fold: information retrieval and knowledge
discovery. Electronic databases can be constructed either as
flat files, Relational, or object oriented. Flat files are simple
text files and lack any form of organization to facilitate
information retrieval by computers. Relational databases
organize data as tables and search information among tables
with shared features. Object-oriented database organize data
as objects and associate the objects according to hierarchical
relationships, biological databases encompasses all three
types based on their content, biological databases are
divided into primary, secondary and specialized databases,
primary database are simply archive sequence or structure.
for example merging redundant sequences into a single
entry or store highly redundant sequences into a separate
database.

Conclusion

On that basis we can visualize a structure of protein with the
help of structural databases, which we can separate with the
help of file format and specialised database, primary,
secondary, databases, which we can distribute the structural
databases on the basis of physiochemical properties.
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