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BIOTECHNOLOGY OVERVIEW

Biotechnology uses living cells and materials to create pharmaceutical, diagnostic,
agricultural, environmental, and other products to benefit society. The science of
biotechnology is also used to alter genetic information in animals and plants to
improve them in some way that benefits people. Because biotechnology essentially
uses the basic ingredients of life to make new products, it is both a cutting-edge
technology and an applied science. Analysts have predicted that biotechnology will be
one of the most important applied sciences of the 21st century.

Ever since man began using microorganisms for the production of fermented food and
beverage, Biotechnology has been in existence About two decades ago, biotechnology
became much more of a science (rather than an art). The discovery that strands of
DNA called genes give rise to chains of aminoacids called proteins, which are
important functional components in the cell, had given in our hands the most potential
science to benefit mankind. About a decade ago, "protein engineering”" became
possible as an offshoot of the recombinant DNA technology. Protein engineering
differs from "classical" biotechnology in that it is concerned with producing new
(man-made) proteins, which have been modified or improved in some way.

In the mid-eighties and early-nineties, it has become possible to transform
(genetically modify) plants and animals that are important for food production.
"Transgenic" animals, including pigs, cows, sheep, and plants, tomatoes, tobacco,
potato, and cotton have now been obtained. Genes introduced may make the organism
more resistant to disease, may influence the rate of fruit ripening, or may increase
productivity. Recent advances in this area of modern biotechnology are numerous.

NEED OF BIOINFORMATICS FOR THE GROWTH OF
BIOTECHNOLOGY

Bioinformatics is an emerging area offering a fundamental tool to the scientific
community, particularly to the biologists, to speed up the research, application and
commercialization of biotechnology. In fact the best thing, which has happened
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Listed below is an
overview of recombinant
DNA based biotechnology:

1953 Double helix structure of
DNA is first described by
Watson and Crick.

1973  Cohen and Boyer develop
genetic engineering
techniques to "cut and paste”
DNA and to amplify the new
DNA inbacteria.

1977 The first human protein
(somatostatin) is produced in
abacterium (E. coli).

1982  The first recombinant protein
(human insulin) appears in
the market.

1983  Polymerase chain reaction
(PCR) technique was
conceived.

1990 Launch of the Human
Genome Project (HGP), an
international effort to
sequence the human
genome.

1995  The first genome sequence of
an organism (Haemophilus
influenzae) is determined.

2000  The first draft of the human
genome sequence is
completed.

towards the end of the 20th century and in
the 21st century, is the marriage between
biotechnologists and information
technologists leading to the growth and
development of this field. India took a
lead in this direction as early as in the
1980s, but more precisely from 1986
onwards by establishing a strong base of
Bioinformatics with the necessary
infrastructure. As a result one has seen
major breakthroughs in biology and the
growth of biotechnology has been
phenomenal in the last decade, especially
with the most outstanding technological
breakthrough of the 20th century wherein,
a draft of the human genome sequence
was completed in 2000 and now the
human genetic code is completely
available in the database. This has
provided the world scientific community
information on the vast sequence and
structure of the Genomes and the crystal
structures leading to increasing
dependence on computational
approaches. Biotechnology has emerged
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as a front-line area with vital significance in unraveling secrets of life, particularly in the
studies of new biology and biotechnology. The genomic revolution has underscored the
central role of Bioinformatics in understanding the very basic of life processes.

Let us start with the issue of the genetic resources and precious biodiversity of India as also
of the world. The need to conserve, protect and utilize them on a sustainable basis is the
need of the hour. Genetic resources are used to improve the agricultural productivity and are
the vital components of the global environment. Gene Bank concept has become very
important, both for ex-situ conservation and the utilization of the valuable germplasm on a
long -term basis.

In fact, world over the scientists are associating the computers and the “new biology”,
looking at a speed with which data collection is done, automated high throughput data
gathering, i.e. sequencing the whole genome and the web based data “Warehouses”
integrate the information from the research efforts made all over the world. We know that
there are more than 3-27 million undiscovered species of plants and animals on the planet
earth. However, through the endeavor of the scientists, hundreds of new species are
discovered and classified every day. The accelerated progress of information technology
has completely transformed the research in life sciences. The focus on genome
technologies has made it still more relevant to establish very close linkages between
computers and experimental biologists. There are many developments, for e.g.. Enterprise
Bioinformatics, high system computing, genomic data and data base integration and DNA
amplification and sequencing, genome assembly and gene types, web based
Bioinformatics, biochips and gene expression analysis and Proteomics and mass
spectrometry.

Recent studies have shown that even the implication of mathematical theory in cell biology
have become very important. In fact Leroy Hood from the institute for systems biology, in
Seattle says “ the future will be the study of genes and proteins of organisms in the context of
their informational pathways and networks”. Similarly the areas of modular biology,
synthetic biology is at the forefront of scientific excitement.

The announcement of the remarkable success of the human genome project supported in
1986 and making the draft sequence available to the people was a landmark in the history of
modern biology and science. This has generated tools to produce the whole gene catalogues
for many microbes, the plant Arabidopsis thalina , the fruit fly Drosophila melanogaster, the
roundworm Caenorhabditis elegans, and soon the puffer fish Fugu rubripes. The complete
genome sequences have almost served as recipes for life and the foundation of modern
biology in the 21st century aimed at the biological goals as defined by the scientific
community world over as “Achieve a fundamental, comprehensive and systematic
understanding of life”.

It is important now that scientists work towards characterization of the full repertoire of
molecular machines of the living systems. Also they must understand how these machines
are orchestrated with the life system of single cell and complex multicellular organisms.

CONCEPT OF BIOINFORMATICS

Bioinformatics or Life Science Informatics is a young, fast developing science branch,
dealing with storage, analysis integration and simulation of molecular biological data.
Bioinformatics is an applied discipline that utilizes computational tools to conceptualize
biology. It has emerged as a cutting edge technology and a knowledge revolution.
Extraordinary growth of information technology and unprecedented advances in molecular
biology and recombinant DNA techniques have ushered in the age of Bioinformatics.

Human kind is on the brink of another revolution. There is no doubt that the mapping of the
human genome, completed in June 2000, is one of the greatest scientific advancements in
history. This breakthrough in biological research was made possible by advancements in
using Bioinformatics and computational Biology. Areas such as proteomics, Genomics,
combinatorial chemistry, statistics, nanotechnology, spectroscopy and structural and
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POST-GRADUATE DEGREE
COURSES

Post-Graduate courses such as M.Sc.,
M.Tech and PhD in bioinformatics have
been introduced through Pune University,
IIT-Allahabad and JNU, New Delhi, to
promote leadership quality human
resource in the area of bioinformatics.

SHORT-TERM TRAINING

The BTISnet is also supporting and




