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BIOTECHNOLOGYSRESEARCH AND EDUCATION IN INDIA AN OVERVIEW

Recent advances in biotechnology have enhanced our knowledge
and understanding of biological structures and functions at the
tissue, cellular and molecular levels to an extent where it has
become possible to make alteration in structure, function, and
expression at the genetic level. Multi-directional advances in
biotechnology particularly in genetic engineering, cell-to-cell
fusion, cell and tissue culture,immunology and immunodiagnostics,
synthetic chemistry, fermentation technology etec. find wide
application in various sectors of socio-economic development
through its direct impact in the areas of healthcare,
agriculture, papulatian control, industry, energy production,
environmental control, veterinary and aguaculture.
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perforn. Probes based on ribosomal RNA provide a powerful means
of microbes detection which are available in abundance as
cellular molecules. DNA-anti- microbial resistance genes are
j;portangﬁn anti-microbial therapy and control of infection.
Improvement of techniques in production of antibody screating
hybridoma cells has helped raise monoclonal antibodies specific
for almost any antigen.
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abiotic stress tolerance, better understanding between microbes
plants and insect-plant interaction. Using the new techniques of
Restriction Fragment Length Polymorphism, Polymerase Chain
Reaction and selectable markers, the entire breeding cycle for
producing new varieties of crop plants and animals of economic
importance has been reduced.

Under veterinary biotechnology transgenic animals can now be
produced and offer new opportunities for genetic improvement of
traditionally important livestock. Embryo transfer technology
for herd improvement and better milk production are techniques
available for improving quality as well as quantity of
production. (Animal birth control injection "Talsur® developed
indigenously provided a qhoap. fast ind simple method with little
side eftgétg ”!ot stMTiliaatiqn @ﬁ male animals so as to reduce
tbé mpﬂstm af low-grade genetic stock of little importance..
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Methanogens are a diverse collection of physiologically
related archaebacteria with many unique biochemical properties.
Advances in gene and recombinant technology has exploited
methanogens for their potential application in biogas production,
waste water treatment, source of antimicrobials, thermostable

enzymes, pharmaceuticals, vitamins, amino acids etec.

The practice of modern molecular biology or biotechnology is
indeed knowledge technique and equipment intensive. With emerging
new technologies, it has become necessary to keep track of
developments in the multidisciplinary areas of biotechnology.
This has obviated the necessity of the need to have access to

data-bases and information network to have successful work in
modern biology. It has already been demonstrated that by using
new technologies and high- tech industrial bases, a large number
of products and ‘technologies uss&ul to both developed and
dawalayins ;nﬂﬂnﬁniqé wnnld_:beagne soon available provided a
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Factors relating to soil, climate, crop varieties,

incidences of diseases and pests, abiotic stress factors, hygiene
level, food habits of the ethenic population etc. play a major
role in determining the

type of products and technologies
required and

are dependant on local scientific infrastructural

and manpower strength. Therefore, the major programmes especially
in developing countries are to be

national need and priorities.

focused towards their own

A high growth rate of population rate in India, whiech stands

at about 830 million people, has put tremendous pressure on the

growth of the economy and various other requirments of the

country. With careful planned programme, genetic improvement of

major grain crops, better management of water resources, pest

control nnﬂ fertilizers, well managed procurement and storage of
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and varieties that are able to do well
under suboptimal conditions of soil moisture,

to develop new cultivars

so0il fertility and

pest management. These requifenents directly define our approach

to R&D priorities. Biotechnology Programs provide alternatives

to expensive chemical fertilizers and pPesticides and evolve crop

varieties that are tolerant to moisture stress, higher soil

salinity, water logging and temperature stress. Using

new
ﬁechnologies, vield per hectare can be increased to

realize the
250 million tons Per annum, the target for production of

foodgrains for the year 2000.

The country today is producing about 45 million tons of milk
and other dairy products through production of not more than
500/600 kg per lactation. Priorities in animal husbandry require
the use of newer technigues of embryo transfer, embryo spliting,
cryo-preservation and other techniques of animal breeding for
Quick production of large number of high yielding dairy animals
so as tainemaaethgmtim1¢mrmof 1500-2000 kg milk per
gnnnum.?tiﬁﬁ;ff;”ﬁiﬁ&%ﬁéﬁ?jh%:f:;i §is§t§;in¢Iease production for
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In health area, priorities 1lies in the prevention and
control of major communicable diseases like tuberculosis,
leprosy, poliomyelitis, diarrhoeal diseases, viral hepatitis,
malaria, amoebiasis, filariasis, giardiasis etc. The country’s

aim to achieve 100 per cent protection for Pregnant women against

tetanus, and 85 per cent coverage of all infants below the age of

one year for protection against six major communicable diseases
. through augmentation and production of vaccines using modern
technologies has to be been given the priority.

Several fast growing nitrogen fixing and other trees
amenable to rapid easy multiplication by tissue culture have been
identified for afforestation purposes and to Preserve the soil
fertility, land becoming saline and loss of top soil. Also to
meet the fuel and fodder requirement of the rural people,
?ionmvaxuim for production of bio-gas is of high priority.

In the area vaf iﬂﬂ‘uﬂtriﬂ. iology, India is almost self
Enffi#itnw _mﬁ&&ﬁﬁ"' ds ﬁaf_i&a#'zeqnixauent of antibiotics,
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MANPOWER DEVELOPMENT PROGRAMME :

The Department of Biotechnology has made a significant
contribution towards creating adequate trained/highly skilled
manpower to support programme in the multi-disciplinary area of
biotechnolegy within the country in order to meet the expanding
R&D and manufacturing needs. An integrated plan of manpower
development has been launched by the Department of Biotechnology.
One such programme is Post-Graduate and Post-Doctoral Teaching in
Biotechnology. The Department of Biotechnology has provided funds
for M.Sc/M.Tech/Post-Doctoral training programme being conducted
in 19 selected Universities/ IIT s etc. based on the strength of
exhisting infrastructure and resource personnel, strong on-going

research programmes, locations of other nearby institutions

working in related areas ete. A Placement Cell of DBT for
suitable positions for students seeking help has been created.
The Department is also aguhéering.Shart Term Training Programmes
for 2-4 weeks in specialised uxeas in salaated institutions where
expartiss anﬂ infrastzaatawt ax fﬂt conducting such courses.
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jdentified priority areas of biotechnology within the country and
abroad. These trained technologists are expected to meet the gaps
in internal competence and requirement of highly skilled manpower
for the expanding biotechnology R&D activities in the country.

A programme of Visiting Scientists from Abroad has also been
started. These Scientists are being associated in ongoing
.researc-h programme or in initiating collaborative research
project or conducting advanced training programme in their field
of expertise in the host institutions. The Department of
Biotechnology is giving financial assistance to various
institutions for holding national/ international Seminars
/Symposia. The Department has also formulating programmes for
Strengthening of Biology Teaching in School, Popular Lectures by
Eminant Scientists, School Teachers Training and for bringing out
Publications on Biology and Biotechnology. The Department is also
giving Scholorshij to m of the top students in Biology having
BSE Wim and who continue with

passed plus 2
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| Department ‘s aim has been mostly to strengthen the infrastructure
' in the wvarious fields in existing institutions by way of
' providing adeguate support for space, equipment, training

facilities, personnel etc.

i SUPPORT FOR R&D:
| The Department is supporting R&D programmes in various areas
| .of biotechnology to the proposals involving direct application or
requiring scale up operations or field trials of products etc.,
where possibilities of generating products, processing and
| services for commercial use are visible. Some pf the ongoing
l programmes being supported are development of larval imsecticide
(biocide), extraction of copper through bacterial leaching,
development of facilities for research in liposomes, insulin
Prodnctzen th;auﬂh rﬁﬂ& atc.

uction units for vaccines are being
tra }_z:m aohtml of the Department of
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cholera, typhoid, pertussis, BCG, tuberculosis, leprosy, malaria,
rotavirus diarrhoea, E. coli dia;rhoea, oral bait vaccine for
canine rabies, etc.

Under bilateral cooperation programmes with a number of
countries, Joint projects have been undertaken for R&D
developments. A bilateral R&D programme called the "Indo-US

@accine Action Programme” (VAP) between India and USA was
initiated in 1987 for R&D has been inviting collaborative
research projects in the areas of viral hepatitis; rotavirus;
cholera; E. coli; typhoid;, pertussis; pneumococcus; haemophillus
influenza; canine rabies; respiratory syncytical wvirus and
poliomyelitis.

The Integrated Long Term Programme of Co-operatinn (ILTPOC)
in Science and Technology, between India and USSR started in July
1987, has a comganant of ic research in selected areas of
science which includes stuﬂinu on viral hqyatltis. development of
vaccines 'asainat 3&& -;j:_‘“_L;gn; ;&bies. development of
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effective, long lasting and reversible contraceptive vaccines,
based on studies involving hormone human chorionic gonadotropin
(hCG) in women, anti-FSH (Follicle Stimulating Hormrone) vaccine
in monkeys and use of vitamin carrier protein as contraceptive
antigen are in an advanced stage of trial.

Projects under agricultural biotechnology have been
initiated to produce viral, bacterial and fungal agents for
@ecfficient management of insects, pests and diseases. Production
of Rhizobium biofertilizers for major oilseeds and pulse crops
and Blue Green Algal biofertilizer for rice are two major
facilities being established under DBT programme. Fast growing
multi-purpose trees and other species for biomass production that
can grow on waste or degraded lénd are being practised. Tissue
culture micro-propagation for bamboo, teak, eucalyptus, sandal
wood trees and large scale multiplication of cardamom through

tissue enltura) and the eu1h1vatian of oilpalm under Technology
Mission fe@ Oilsaads. undax ixtigatnd oond1t1oms as demonstration
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animal and fish production and prawn aquaculture through
biotechnological innovations like chromosomal manipulations, gene
ecloning and transfer, cryo-preservation of gametes and embryos
and finally in vitro fertilization for production of fish with

better growth rate are also being evolved.

')IM!’OR]IATICS 2

In order to have access to the large volume of information
and to fulfil the growing need for timely availability of
information, the Department of Biotechnology has set up a
National Biotechnology Information System (BTIS). BTIS has been
established to serve as a networking and base management

organization in  identified areas involving specialized
jnstitutions as Distributed Information Centre (DIC). The
Department of Binﬁpahaalagv is coordinating the activities DICs
at the nntimal level m& m nﬂtablishnd on-line communication
with extumﬂnl ana:esa_@s ﬂgff”f: ef thﬂ 1Hmornatiuna1 Network on




