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DNASTAR to analyse DNA, protein sequence.
DNASIS Max to analyse DNA, protein sequence.
Bio Edit to analyse DNA, protein sequence
Gene Tool to analyse DNA, protein sequence.
DNA Tool to analyse DNA, protein sequence.
PHYLIP to analyse DNA, protein sequence.
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11,546,000 entries and the SWISSPROT d
95,320. On average, these database:
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atabase rotein s

tabase of protein sequences contained

are doubling in size every 15
I LEO . 9 size every 15 months. In
addition, since the publication of the H. influenzae genome,

\ o oot complete
sequences for nearly 300 organisms have been released, ranging from 450

oS o DR 100,000. Besides, in the last few decades, advances in molecular
biology and the equipment available for research in this field have allowed
the increasingly rapid sequencing of large portions of the genomes of several
species. In fact, to date, several bacterial genomes, as well as those of some
simple eukaryotes (e.g., Saccharomyces cerevisiae, or baker’s yeast) have been
sequenced in full. The Human Genome Project, designed to sequence all 24
of the human chromosomes, has already been completed by developing a
huge nucleotide information. Popular sequence databases, such as GenBank
and EMBL, have been growing at exponential rates. This deluge of information
has necessitated the careful storage, organization and indexing of sequence
information. To collect, analyse and use these vast biological inEormation: a
new branch of biological and mathematical :r»cie}'\ces has beer.\ .come‘ up “tn.h
a nomenclature, bioinformatics. Bioinformatics is conceptualising biology in

terms of molecules (in the sense of Physical chemistry) and applying

“informatics techniques” (derived from disciplines such as applied e
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computer science and statistics) to understand and organise the information
associated with these molecules, on a large scale. In short, bioinformatics js
the application of computer technology to the management of biologica}
information. Computers are used to gather, store, analyze and integrate
biological and genetic information which can then be applied to gene-based
drug discovery and development. Bioinformatics involve the use of techniques
from applied mathematics, informatics, statistics, and computer science, and
chemistry, especially biochemistry to solve biological problems usually on

the molecular level.

The simplest tasks used in bioinformatics concern the creation and
maintenance of .databases of biological information. Nucleic acid sequences
(and the protein sequences derived from them) comprise the majority of such
databases. While the storage and or ganization of millions of nucleotides is
far from trivial, designing a database and developing an interface whereby
researchers can both access existing information and submit new entries is
only the beginning.

The terms ‘bioinformatics’ and ‘computational biology” are often used
interchangeably. However bioinformatics more properly refers to the creation
and advancement of algorithms, computational and statistical techniques, and
theory to solve formal and practical problems posed by or inspired from the
management and analysis of biological data. Computational biology, on the
other hand, refers to hypothesis-driven investigation of a specific biological
problem using computers, carried out with experimental and simulated data,
with the primary goal of discovery and the advancement of biological

knowledge.
The main application of bioinformatics are :

1. Sequence analysis : DNA sequences of various species are collected,
fed to the computer and analysed using software tools to interprete
the information. This data is analyzed to determine genes that
code for proteins, as well as regulatory sequences. A comparison
of genes within a species or between different species can show
similarities between protein functions, or relations between species
to construct phyloseneﬁp trees, for preparation of sequence

alignment.
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system over time and totrack and share information on an
increasingly large number of species and organisms.

Biodiversity : Biodiversity of an ecosystem might be defined as the
total genomic complement of a particular environment, from all of
the species present in the globe. Databases are used to collect the
species names, descriptions, distributions, genetic information, sla‘lus

i f populations, habitat needs, and how each organism
‘and et o‘thpos:er species. Specialized software programs are used
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studies.

6. Analysis of regulation : Regulation is fhu complex f)rcheslralim? of
events starting with an extra-cellular signal and ultimately leadmg
to an increase or decrease in the activity of one or more Protein
molecules. Bioinformatics techniques have been applied to explore
various steps in this process. For example, pr.on‘wter analysis
involves the elucidation and study of sequence motifs in the genomic
region surrounding the coding region of a gene. These motifs
influence the extent to which that region is transcribed into mRN; A
Expression data can be used to infer gene regulation: one might
compare microarray data from a wide variety of states of an
organism to form hypotheses about the genes involved in each
state. In a single-cell organism, one might compare stages of the
cell cycle, along with various stress conditions. (heat shock,
starvation, etc.). One can then apply clustering algorithms to that
expression data to determine which genes are co-expressed. Further
analysis could take a variety of directions: one 2004 study analyzed
the promoter sequences of co-expressed (clustered together) genes
to find common regulatory elements and used machine learning
techniques to identify the promoter elements involved in regulating

each cluster.

7. Analysis of protein expression : Protein microarrays and high
throughput (HT) mass spectrometry (MS) can provide a‘snapshot

of the proteins present in a biological sample. Bioinformatics is
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. Prediction of protein structure : Protein structure prediction is

another important application of bioinformatics. The amino acid
sequence of a protein, the so-called primary structure, can be easily
determined from the sequence on the gene that codes for it
Sometimes, secondary and tartiary structure of proteins can be
predicted by bioinformatic softwares.

Comparative genomics : The core of comparative genome analysis
is the establishment of the correspondence between genes or other
genomic features in different organisms. It is tht?se intergenomic
maps that make it possible to trace the evolutionary pf(}ccsscs

ible for the divergence of two genomes. A multitude of
Bl s acting at various organizational levels shape
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and analysis of large amounts of high-information-content

biomedical imagery. Modern image analysis systems augment an
observer’s ability to make measurements from a large or complex

set of images, by improving accuracy, objectivity, or speed.

Software tools : The computational biology tool best-known among
biologists is probably BLAST, an algorithm for searching large
databases of protein or DNA sequences. NCBI provides a popular
implementation tHat searches their massive sequence databases,
Bioinformatic meta search engines (Entrez, Bioinformatic Harvester) |

13.

help finding relevant information from several databases.

Some examples of softwares are :

a) The National Center for Biotechnology Information runs the most
useful website for bioinformatics to find GenBank (the national

repository for DNA and protein sequences), the Blast servers for
searching those databases, the PubMed database of biomedical

literature, and much more. |

b) The National Human Genome Research Institute has a variety of|
useful items, including links to all major sequencing centers, |

¢) The International Society for Computational Biology has links tof
online courses and books, to training programs, etc.

d) The Sanger Center’s website for Chr. 22 is definitely worth visiting

€) RepeatMasker identifies and masks interspersed repeats and low-
complexity regions.
f) GenScan is the best of many ab initio genefinders on the Web.

h) Genotator and NIX are two of several existing tools that integrate|
results from homology-based and ab initio genefinders. ‘

8) PipMaker compares two genomic DNA sequences.

h) Pfam, BLOCKS, PRINTS and PROSITE search ;
G s T 2 sequence for regior

i) ClustalW performs multiple sequence alignment,

.




