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CHAPTER 1

EXECUTIVE SUMMARY

The year end is an opportunity to reflect on the past and to visualize the future. It has been a year
of intense reflection within the Department on how to expand and bring quality to basic sciences,
strengthen innovation and promote entrepreneurship. Balancing needs of economic competitiveness
with affordable products continues to engage policy makers and the industry. Innovation becomes
particularly a serious issue when the value addition is relevant to the health of individuals and the
population; and to the food security of the nation. Ecosystem for innovation in the country still has
many weaknesses which includes paucity of genuine early-stage funding, lack of dynamic interaction
between academia and industry, shortage of right people in right numbers in right working environment
specially in the fields of engineering, law, management, technology licensing, IPR etc. To address such
issues, DBT has been guided by the National Biotechnology Development Strategy (NBDS) that was
approved by the Union Government in 2007. The Department is engaged in delivering on the
commitments effectively with the help of multiple stakeholders from the public and private space.
DBT itself is undergoing rapid evolution as an organization with likely induction of thirty more
officers and an expanded institutional framework for delivery of innovation services through the newly
created Biotechnology Industry Research Assistance Council and in partnership with Biotech
Consortium of India Limited, Association of Biotechnology Led Enterprises, Federation of Indian
Chambers of Commerce and Industry & Confederation of Indian Industry. We present a report card
on the implementation of the NBDS of the chapter. As is evident, the implementation has been even
ahead of schedule on certain sectors. In addition progress on other critical programmes is briefly
reviewed.

scientific career more attractive and
strengthening education at college level.
Expansion of human resource is being addressed
by the Government through creation of 11SERs,

Human Resource Development: New
Initiatives

People are at the centre of any biotechnology
enterprise. The people we create must have high
quality and should represent almost 20 different
disciplines relevant to biotechnology.

The Biotech Strategy emphasized the need to
expand the pool of scientists and expand PhD
and Post-Doctoral Programmes; making the

new IITs, six new Biotech Research Institutions
and globally acknowledged re-entry package
such as the DBT-Wellcome Trust Alliance and
the Ramalingaswami Fellowship Programme. The
DBT-Wellcome Trust partnership is unique in
many ways-a large investment of US $ 160
million to attract early, intermediate and senior
level scientists for career development through
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Executive Summary

user’s friendly management structures.
Ramalingaswami Fellowship has been effective
In attracting more scientists as compared to
similar schemes in the country.

A very innovative scheme launched this year is
Star Colleges to train students, teachers at
undergraduate level. 30 undergraduate colleges
were selected across the country and they will
get the Star label if they achieve all the reform
goals in their education and, experimental work
at the end of the two years. The concept of Star
Colleges to train students and teachers at the
under-graduate level has made a beginning and
Is being extended to North-Eastern states. The
imprint of idea generation, creative
experimentation and excellence must be made
well before the Masters level. India has a huge
number of colleges and schools and DBT can
only create models and examples. Innovative
Young Bio-technologists Award scheme
launched by the Department as a career-oriented
scheme to nurture young researchers with
Innovative ideas has progressed well and is
starting to pay dividends in terms of publications.
DBT’s DNA Clubs (DBT’s Nature Resource
Awareness Clubs) focusing on schools in each
state for hands-on learning as addendum to
school curriculum has reached 145 in number
spread over 23 states and UTs. National
Geographic Channel conducted School Contact
Program for 6™ — 9™ standard to impart
awareness on Bioresources and reached more
than 4 lakh students over 400 schools across
fourteen cities. The Technologists Training
Programme initiated during the year is going to
focus on bio-manufacturing techniques, bio-
instrumentation and medical technologies. All
DBT’s institutions cater to the HRD agenda

by providing summer schools, internships, Ph.D
and Post Doctoral programmes as well as
researcher’s training in the projects. Industry
placement of Masters students has reached a peak
at 800 annually and 34% of these were absorbed
by the training companies, a win-win for all.
Regional Centre for Science, Education and
Innovation in Biotechnology “RCB” is specially
meant to provide interdisciplinary programmes,
but also provide education and training in
application and technology relevant courses such
as IPR, technology transfer Instrumentation,
Policy & Planning, Clinical Research,
Fermentation technology and regulation. Special
Masters level Translational Science Programmes
have been initiated in two medical schools, and
in  Marine, Animal and Agricultural
Biotechnology. In principle, DBT continues not
to encourage exclusive biotechnology
programme at undergraduate level.

DBT continues to strive to bring quality to
Masters programme in the University system (70
Universities), to expand its Ph.D and Post-
Doctoral programmes and to support around
300 scientists through long-term overseas
training fellowships. New Masters programmes
have been supported in marine, agriculture,
animal, biomedical, pharmaceutical,
industrial biotechnology and molecular
human genetics. The emphasis is clearly on
specialized domains rather than general
biotechnology.

The young scientists must be particularly nurtured.
For scientists below 35 years of age, DBT has
started an Innovative Young Biotechnology
Award scheme. Outstanding people receive an
attractive salary as an award, research grants,
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flexibility, meetings support and mentorship under
this scheme. Similarly, a special research scheme
for young scientists in which DBT provides rapid
grants within 8 — 12 weeks and mentoring support
was initiated.

Strengthening Research in the University
System

There is now a unanimous view in the country
that research must be nurtured close to the place
of education. Every university cannot be research
intensive or a hub of innovation. DBT has
commenced efforts to help those universities that
have potential to become research intensive, to
expand the size and depth of the PhD and Post
Doctoral programmes, to strengthen institutional
framework and mechanisms for interaction with
industry and to make innovation and
entrepreneurship a part of the educational
process itself. The universities are chosen
competitively.

Three programmes implemented this year are
excellent examples: UoH-DBT Centre for
Research and Education in Biology and
Biotechnology at the University of
Hyderabad whereby it is proposed to set up
8 state-of-art laboratories including Biological
Containment Facility, Animal House and
Green House and Culture (Plant/ Animal/
Microbial) Facilities. The provisions made are
expected to result into: increase in number of
M.Sc. students from 58 per annum to 150
per annum; PhDs from 26 per annum to 100
per annum; Post-docs from 4 per annum to
50 per annum; R&D projects from 100 per
annum to 150 per annum; Publications from

Executive Summary

120 per annum to 250 per annum; and about
5 to 10 patents. In addition, about 10
technicians and 50 PhDs with additional skills
will be generated.

The Basic Biological Research Unit at the
Indian Institute of Science, Bangalore was
supported with three components: Pathogen
Biology; Bio-molecular architecture & interactions
and Biological Signaling Mechanisms is an
amalgamation of 49 faculty members, 260 Ph.D
students, 20 Post-doctoral fellows and 40 Project
Assistants in various research activities. The idea
here is to sustain quality Ph.D programme and
research. The UICT at Mumbai has strengths in
chemical science and were supported to develop
infrastructure and faculty in biological sciences
around a bio-energy programme. The support is
tailor made to suit each University’s needs and
utilize its potential.

Centres of Excellence

To further boost research in the University
system and in other institutions, a Centre of
Excellence scheme was initiated. The scheme
covers basic research as well as translational
science and Industrial partnership; Eleven such
COEs are under implementation in the areas
of: Genome sciences and predictive medicine;
system biology and tuberculosis; genome
mapping and molecular breeding of Brassicas,
Stem Cell research, Anti-virals etc. It is
envisaged to fund 50 COEs mostly in
Universities during Eleventh Plan. The
Programme Support scheme complements
COEs by providing grant to an identified
institution/ department in order to strengthen
research capabilities on a well-defined research

ANNUAL REPORT 2008-2009



Executive Summary

programme. It enables research programmes
to be inter-disciplinary. During the year, five
more themes i.e. computational biology,
diabetes, research, macromolecular engineering
and design, cardio-vascular diseases, discovery
of biomarkers for neurological disorders have
been added to twenty one on-going themes in
areas like transgenic rice, vaccines and
biomaterials.

The Department continues exclusive focus on
Biotech facilities and Resource Facilities such
as Primate Resource Centre and Facility on Small
Animals at the National Institute of Immunology,
New Delhi; International Depository Authority
(IDA), at the Institute of Microbial Technology,
Chandigarh latter with more than 12000
cultures; database of 38000 records on microbial
diversity; and about 200 patent deposits. The
year saw the launch of new Research Resource
on: Toxicology and allergenicity testing labs;
GMO detection facilities; specialized centres for
screening/ validation; Compositional analysis for
GM crop research and services etc. Research
resources that have been recently made
operational include: Flowcytrometer sorter
facility at ILS, Bhubaneswar; P3 facility at JNU,
New Delhi; Automatic DNA sequencing and
controlled environment growth chamber facility
at NIPGR, New Delhi; National Facility for
Microarray Genetics and Cell Imaging at T,
Kanpur; Structural biology of proteins and
nucleic acid at the University of Madras; Host-
Pathogen biology signaling at 11Sc, Bangaluru;
High-throughput genomic analysis in human
complex disorders at JNU, New Delhi; Aerosol
containment facility for slow growing and fast
growing pathogens and microscopy cum flow
cytometery unit at NII, New Delhi. A concept

of Technology Platforms in public-private
partnership has been promoted. Two such
platform established during the year include:
Platform for Translational Research on
Transgenic Crops-PTTC at ICRISAT,
Hyderabad and a Platform for Macromolecular
Crystallography to bring focus of Indian
investigators on relevant proteins in infectious
organisms i.e. M. tuberculosis, P. falciparum,
Hepatitis and HIV etc. to explore their potential
for structure-based drug/ inhibitor design. The
newly started Out reach programmes as
extramural activities of DBT’s Autonomous
Institutes make select institutions to promote
excellence and translational R&D by supporting
‘Research Resource Units’ in Universities
and sister institutions through extramural
funding.

Bioclusters

Bioclustering is a globally recognized innovation
and enterprise creation strategy. Clusters create
a federation of education, R&D, product
development, innovation, innovation services
and start-up companies. DBT strategy is to build
clusters around existing institutions of excellence
and to integrate them deeply into the economic,
entrepreneurial and social fabric of the region.
Four bioclusters being supported by DBT are:
National Health Technology Biocluster, about
half an hour away from Delhi; the second at
Mohali, Punjab; the third at the University of
Agricultural Sciences, Bangalore campus led by
National Centre for Biological Sciences and the
fourth at the University of Hyderabad who have
taken the lead in creating a science bio cluster
in their campus. The National Capital Region
Cluster is dedicated to Health Science and
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Technology and will have the Regional Centre
for Biotechnology Training & Education
partnered with UNESCO, the Translational
Health Science Technology Institute (THSTI)
partnered with Harvard-MIT Health Science &
Technology programme; a Molecular Medicine
Centre in partnership with local medical school
in the city; technology platform, concept and
design application centre, animal services and
science centre, nanoscience centre and several
mission centres around vaccines, neonatal &
children science, chronic disease biology and so
on. The Mohali cluster will have the IISER, the
Nanoscience institute, a management school, the
Agri-Food and Nutrition Biotech Institute with
a bioprocessing unit and a biotech park. The
NCBS cluster has UAS, Bangalore, the
Agricultural University, National Centre for
Biological Sciences, the Stem Cell Institute,
Centre for Biomolecular Characterization, Silk
and Biomaterials Centre, platform technology
centre and the innovation society. ABLE, an
industry innovator is closely associated with
the New Delhi and NCBS clusters. The
challenge is to make the clusters dynamic around
a common vision and not simply co-located
entities.

Incubation is a crucial part of innovation system.
The key to incubation is skilled governance. DBT
strengthened the incubation facility at the
Hyderabad Park, Bangalore Park and the
Lucknow Park and will support two new
incubators at Mohali and in the NCR with
industry partnership. We will endeavour to
achieve quality incubation services. In terms of
improving infrastructure, several new
biotechnology institutes capable of doing both
basic multidisciplinary research as well as
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translational work have been approved. These
include Biomedical Genomics Institute in Kolkata,
Stem Cell Institute at Bangalore and Vellore,
the Translational Health Science Technology
Institute at Faridabad and Agri-Food Biotech
Institute at Mohali. The DBT has been enriched
by welcoming Rajiv Gandhi Centre for
Biotechnology at Thiruvananthapuram into his
family.

Early and Late Stage Innovation Support

National Biotech. Strategy has committed 30
percent of DBT budget by the end of 11" Five
Year Plan for research in which industry is a key
participant. This includes start up support for
small and medium companies and high
innovation R&D support irrespective of the size
of the company. In order to give encouragement
to start up and SMEs the department initiated
Small Business Innovation Research Initiative
(SBIRI) scheme. DBT received nearly 500
proposals spanning health care, agriculture,
industrial  products and  processes,
instrumentation, environmental biotechnology,
food & nutrition and bioinformatics; of these
48 projects have been funded. Notable
achievements from SBIRI projects are:
Production of monoclonal antibodies for RBC
phenoltyping; Humanized monoclonal antibodies
against Epidermal Growth Factor Receptor, a
silk protein blend film for burn wound
management; a homologous natural biomaterial
for treating cancer lesions, burn wounds. The
external reviewers appreciated the design of the
scheme and considered it to be India’s genuine
early stage support scheme from the government.
They suggested greater accommodation of
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broader range of biotech industries and to
identify more nationally relevant projects.

Large and medium industries can handle
discovery and high end innovation programme
In new opportunity areas to maintain our future
economic competitiveness. To meet this niche —
the Biotechnology Industry Partnership
Programme (BIPP). An Advanced Technology
Science Scheme” was initiated for discovery and
late stage development including clinical trials
for companies irrespective of size. Upto 100%
grant-in-aid support would be provided for
Phase-1, 11 and 111 clinical trials of biotech-based
research leads; and for limited and large scale
field trials in the case of agriculture products.
The scheme envisages Indian innovation in
technology development. In order to facilitate
an interface between Industry-Academia,
provide innovation service and help promote
start-ups, Department will establish a
Biotechnology Industry Research Assistance
Council - as an Autonomous body. In the
interim, “Pilot BIRAP” - Biotechnology
Industry Research & Development Assistance
Programme has been launched in partnership
with Association of Biotechnology Led
Enterprises and Biotech Consortium of India
Limited.

The Department continues to give equal
emphasis to R&D under its Biotech Product
and Process Development programme and
Food Biotechnology. Clinical efficacy studies
on iron fortified rice premix and wheat flour
have generated evidence on using iron
fortification for anemia. Indigenous probiotic
cultures are being studied as a potential source

of Vitamin B12 and for immuno-modulatory
effects in Indian children. Nutraceuticals from
underutilized plant sources are being explored.
Taking note of need for biotechnological
interventions in food processing, the
Department has initiated integrated M.Sc./
M.Tech & PhD cources in Food Science &
Technology in four institutions during 2008-
09 & henceforth. A plan to establish an Agri-
Food Biotechnology Cluster, Mohali, Punjab
has been approved during the year. The cluster
would have three constituents: a National Agri-
Food Biotechnology Institute ; a Bio-Processing
Unit and an Agri-Food Biotech Park &
Incubator. It will facilitate bench to market
progression of products and services and act as
a catalyst of innovation in state of Punjab as
well as the entire region.

New Legislation and Regulation Agenda

DBT plays a crucial role in regulation of issues
under its ambit and has performed its role
significantly. Proposing DNA Profiling Bill is an
iImportant step to augment and transform forensic
investigation and criminal justice delivery system.
The proposed legislation envisages to establish
standards for laboratories, staff qualifications,
training, proficiency testing, collection of body
substances, custody trail from collection to
reporting and a Data Bank with policies of use
and access to information therein, its retention
and deletion. Under this Act. Intellectual Property,
its early licensing and commercialization need a
balanced yet flexible approach. The Protection
and Utilization of Public Funded Intellectual
Property Bill, 2008 addresses the same. It is
envisaged to create a legal framework that would
encourage transfer of the Intellectual Property
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created by Government funded research,
Universities, academic and research institutions to
the industry. It will also have positive consequences
In terms of providing adequate incentives to the
Intellectual Property Right Creator and getting
recognition to the Universities, academic and
research institutions and researchers for their
contribution in rendering public good.

A smooth and vibrant interaction between
different agencies is required for the approval of
genetically modified products/processes. The
Government of India directed DBT to act as a
nodal agency for establishment of a National
Biotechnology Regulatory Authority. The
Department prepared a draft legislation and
establishment plan for setting up of NBRA, and
has proposed NBRA as an independent,
autonomous and professionally led body to provide
a single window mechanism for the safety
assessment of genetically engineered products and
processes. Establishing NBRA will require the
promulgation of new legislation, i.e. National
Biotechnology Regulatory Act or the NBR Act.
A draft bill has been prepared by DBT through
consultations. In the meantime, according to the
Biosafety Agenda, the Department facilitates
Implementing biosafety procedures and guidelines
under Environment (Protection) Act 1986 and
Rules 1989 under the Act. A Monitoring-cum-
Evaluation Committee has been created under
the RCGM and it ensures the agronomic
advantage and safety of the transgenic crops to
the environment, by on-the-spot monitoring of
GM crops in the field trials. During the year,
MEC & RCGM played important roles in the
release of 142 new Bt. cotton hybrids by GEAC
and providing marketing approval of several
indigenously developed r-DNA pharmaceuticals.
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Though cotton is the only transgenic crop
approved for commercial release in the country
so far, the transgenic research is being conducted
on several other crops like brinjal, cabbage, castor,
cauliflower, corn, groundnut, mustard, okra,
potato, rice, tomato etc. for experimental
purposes. The department has been successful in
further streamlining the biosafety procedures and
the total number of IBSCs touched 379 in various
research institutions and industrial R & D units.
Protocols for food and feed safety assessment of
genetically engineered crops, and Guidelines and
Standard Operating Procedures for confined field
trials of regulated GE plants were adopted by
RCGM and GEAC during the year. Two
dedicated, dynamic & interactive web sites on
Indian Biosafety Rules and Regulations and
Indian GMO Research Information System to
provide information on rDNA research in
disseminate statutory requirements to be followed
are in operation. The Department in association
with MoE&F provided continued support for the
capacity building in State Agriculture Universities
and organized twelve workshops on management
and monitoring of field trials of GE crops.

Research and Development Agenda

Research development is the central activity
provided by DBT. The area of emphasis were:
Development of staple crops through transgenic
approach & MAS, non-staple crops, Plantation
& Horticulture, Bio-fertilizers, Bio-pesticides etc;
Bioresource Development and Utilization;
Infectious Disease Biology, Chronic Disease
Biology , Vaccines & Diagnostics; Stem Cells
Research; Bioengineering, Implant and Devices;
Human genetics and Genome Analysis;
Environment Biotechnology; Nano-Sciences and
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Nano-Medicine and Agriculture and Energy Bio-
Sciences

Health Care Biotechnology

Department’s health care agenda has expanded
exponentially during later part of the 10" plan
and continuing during 11* plan period. There is
adequate emphasis towards translation of research
leads and consolidation of open ended R&D
projects into distinct programs i.e. Centers of
Excellence and Public-private partnership. The
newer programs/activities include: setting up of a
Vaccine & Infectious Disease Research Centre;
a Centre for Molecular Diagnosis & Imaging;
and a Health Science Technology Policy Unit
under THSTI, New Delhi; developing clinical
trial sites; clinical trials of various lead compounds
etc. The programmes of Medical Biotechnology
are grouped into: Vaccines & Diagnostics;
Infectious Disease Biology and Chronic Disease
Biology. Under Vaccines & Diagnostics. Candidate
vaccines for Rotavirus, Cholera, Typhoid, DNA
based Rabies vaccine both for animal & human,
Anthrax, Malaria, Dengue, Tuberculosis and
Japanese Encephalitis Virus are already into pre-
clinical or clinical trial stages. An interesting
feature emerging out of the entire vaccine
research is the India's competence to work in a
cost-effective manner for initial candidate vaccine
development. The translational limitation for
cGMP manufacturing and competence in clinical
testing are being gradually addressed by newer
public-private partnership structure such as BIPP
and the National Development Services Agency.
The Task Forces on Infectious Diseases Biology
and Chronic Disease Biology have supported
around 200 R&D projects both on Infectious
biology and Chronic Disease biology. Good

publication and patents have emerged from these
R&D projects during the year. The progress of
indigenously developed vaccines is summarized
in table on page 9.

Agriculture Research and Development

The focus of R & D in agriculture area is on
three main staple crops viz. rice, wheat & maize,
followed by pearlmillet, groundnut, pigeonpea
and cassava. After initial success of Biofortification
programme in main staple crops, Phase-ll
programme on pearlmillet, groundnut, pigeonpea
and cassava for alleviating micronutrient
deficiencies has been planned. In all genetic
manipulations, the objectives are to define the
function of the predicted genes, particularly those
affecting yield and tolerance to various abiotic &
biotic stresses. Functional genomics of rice for
discovery & functional validation of genes and
novel genes conferring resistance against biotic
stress were supported. India is joining
“International Wheat Genome Sequencing
Consortium” for physical mapping and sample
sequencing of wheat chromosome No. 2AL. A
National Plant Gene Repository has been
approved for procuring important plant genes,
promoters, vectors and Expressed Sequence Tags
in the form of DNA clones etc. and for those
cloned by our institutions and maintain them for
their long term storage and use. The Department
has established a National Plant Gene Repository
at NIPGR, New Delhi to facilitate research in
Agricultural Biotechnology, plant molecular
biology, transgenics, genomics etc.

Under the National Bioresource Development
Board, a major initiative was the establishment of
a Microbial Culture Collection— Biological
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Success Story on Vaccine front

Rotaviral diarrhoea vaccine (116E)
e Safe and immunogenic

e cGMP material ready

e Entered into Phase-111 clinical trial

Malaria Vaccine

e Three candidates i.e. P. falciparum- PfF2; PfIMSP-119 and P. vivax- PvRII; PvMSP-119 developed
e P vivax: PvRII globally accepted candidate for vaccine development

e Produced GMP grade material for clinical trials

e Establishing partnership with MVI, EMVI, Gates Foundation for clinical Development

Cholera (recombinant oral)

e Completed Phase-1 &I clinical trials

e Being manufactured by M/s Shanta Biotech in a contractual mode
e Ready for Phase 11/111

Rabies (combined DNA based)

e Completed clinical trials

e DCGI clearance awaited for launch

Typhoid Vi-conjugate

e Technology transferred to USV, Mumbai for GMP production and pre-clinical toxicology studies

Tuberculosis

e Antigen 85C, ESAT and SOD-based candidates ready for clinical trials after encouraging animal
data

Dengue (recombinant tetravalent)
e Accelerated development vaccine through industrial partner
e Animal studies being conducted in collaboration with Emory, USA

JEV (Vero cell based)
e DBT-NII vaccine transferred to M/s Panacea Biotech
e Ready for Phase-I clinical trial

HPV

e Indian efforts based on HPV oncogenic are going on

e Collaboration with Merck and Wellcome Trust being worked out
e Indian Company entered into partnership on one candidate

Immuvac — An Immunomodulator

e Based on inactivated Mycobacterium indicus pranii

e Shown significant immuno modulatory effects in Leprosy.
e Rediscovering for treatment of Tuberculosis and Cancer
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Research Centre at Pune. Provision to hold more
than 2,00,000 bacteria and fungi following
international standards has been made with
gradual up gradation of the facility as an
International Depository Authority on microbial
collections like ATCC. Under the programme on
prospecting of drugs from microbial sources,
about one lakh bacterial isolates have been
collected and screened. More than two lakh
extracts have been prepared and about 7,000
promising hits obtained. Indian Bio-resource
Information Network (IBIN) portal was launched
by the Hon'ble Minister in 2006. A sugarcane
network programme continues to identify genes
differentially against pathogens.

Trans-boundary Agenda

The first attractive trans-boundary collaboration
on multiple-partner basis was India’s commitment
through DBT to host India unit of the
International Centre for Genetic Engineering
and Biotechnology (ICGEB) way back in 1987.
The centre provides a scientific and educational
environment of international standard and
conducts innovative research in life sciences for
the benefit of developing countries. ICGEB has
many notable successes such as lead, malaria
candidate vaccine, system biology of tuberculosis,
crop improvement, environmental protection/
remediation, bio-pharmaceuticals and bio-
pesticide production by transferring a number of
technologies. The centre provided quality Ph. D
programme to a huge number of Indian students
and organized short term training in avian
influenza, transgenic and tuberculosis .

International cooperation and partnerships are
essential for exploring mutually advantageous

science collaboration and achieving global
standard and creating industry level linkages,
partnership with advanced, emerging and
developing countries were supported. The aim
was to achieve global best practices, joint IPR
generation, harmonization of regulatory processes,
smooth trans-boundary movement of biologics and
leverage global markets for the products. Strategic
partnership was established with Australia,
Canada, Denmark, Finland, Norway, Sweden,
Japan, Cuba, Switzerland, UK, EU and USA
with increasing financial commitments during the
year. Emphasis has been laid on , basic research
as well as technology development while pooling-
in the collective knowledge resource of the
collaborating countries. DBT and the Wellcome
Trust partnered to strengthen the research base
of India biomedical science by providing post-
doctoral fellowships for early stage, intermediate
and seniors. The partnership was launched in
September, 2008 by Mr. Kapil Sibal, Hon'ble
Minister for Science & Technology. A US$ 160
million scheme to be jointly shared between the
DBT and the Wellcome Trust over 10 years aims
to attract world class biomedical research talent
to India.

Aquaculture and Marine Biotechnology

The emphasis continued on the development
of new technologies and enhancing the
production in the area of aquaculture and marine
biotechnology. More than 70 neuro-active
peptides have been isolated and purified from
the crude venom of various species of Indian cone
snails and their biological activities analyzed. An
anaerobic consortium was developed from marine
sediment and biological sludge for the application
of wastewater treatment. A multi-centric
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programme on cell line development was initiated
and primary cell lines developed from hepato-
pancreas of edible crab; eye muscle of Etroplus,
grouper, catla and rohu. The blue print for
creation of an institution on Marine
Biotechnology to exploit huge marine resources
was finalized.

Animal Biotechnology

In the area of animal biotechnology emphasis
was on: Development of quality feed; Animal
reproduction; Animal byproducts; and Genetic
characterization of indigenous breeds of livestock.
In order to provide translational research
perspective and product development directive,
the Department set up Task Force on
“Translational Research and Product Development
of Veterinary Vaccines and Diagnostics” during
the year. Notable research outcomes are: candidate
vaccine against Haemorrhagic septicaemia; vaccine
against Clostridium perfringens; DNA vaccine
against bovine brucellosis and vaccines for bovine
tuberculosis. Leads from projects on diagnostics
are: development of a rapid diagnosis kit for
leptospirosis, diagnostic techniques for
Dichelobacter nodosus, development of molecular
methods for rapid detection of Johne’s disease,
PCR test for detecting major pathogens of bovine
mastitis, diagnostic(s) for chicken anaemia virus
for echinococcosis in animals and its environment.
Transgenic mice models were developed using a
reproducible novel technique for inserting
genes in spermatogonial cells through in vivo
electroporation. Embryonic stem cells were
isolated and cultured from inner cell mass of
buffalo blastocysts. Two bacterial artificial
chromosome (BAC) genomic libraries
of male Murrah buffalo were prepared and
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characterized. Comparative fiber degradation
capacity of various biomaterial of bovine origin
for reconstructive surgery in animals was
developed and its acceptance as surgical material
was also studied.

Basic Research and Modern Biology

Programme on basic research is being supported
to enhance the understanding of fundamental
principles and theories. Projects were funded
under following categories; Genomic and Drug
Discovery; RNAI Biology; Proteomics; Systems
biology; Computer Modelling, Simulation and
Optimization; Molecular Immunology; Gene
Cloning and Biochemical studies ; Plant Molecular
Science and Nanobiotechnology; Bioengineering
and Reproductive health. Currently about sixty
projects are going on.

Environment & Climate Restoration

The goal of environmental biotechnology
programme is to provide cost-effective solutions
for: eco-restoration of degraded habitats,
conversion of toxic recalcitrant chemicals into
harmless by-products, treatment of wastes,
production of value-added products from waste/
biomass and effective ex-situ conservation
strategies. During the year, a comprehensive
National Action Plan on climate change using
“Mitigation technologies” was prepared and about
250 pre/concept proposals received. Using a novel
mechanism of short listing, 44 preproposals have
been screened-in. One pilot plant for the large
scale production of Oil Zapper was established in
The Energy and Resources Institute (TERI), New
Delhi with the help of petroleum Industries i.e.
ONGC, IOC, HP, and BP. Technology for the
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treatment of pulp & paper mill waste was field
tested in Uttar Pradesh with the involvement of
user industry. Guidelines for bioremediation of
oil contaminated sites, oil contaminated water, oily
sludge pits, crude oil sludge and oil contaminated
drill cuttings etc. were prepared and sent to the
Ministry of Environment & Forests for approval.
Energy Bioscience Programme has Jatropha
micromission where in 1615766 plants are in the
field covering roughly 693 has at 145 sites across
the country. Multi-locational trials of Jatropha have
been extended to ten different locations. Network
projects are going-on to develop a commercially
viable technology for bioethanol production using
varied lignocellulosic feed stock as a raw material.
Efforts have also been made to build capacity in
the Energy Biosciences by establishing National
Energy Bioscience and Energy Bioscience
Overseas Fellowships for overseas scientists.

Social Agenda

The social agenda of the Department is to provide
cost-effective/income generation solutions. The
approach primarily is to use softer biotechnologies
and its demonstration for adoption by rural
population, women and tribals. The agenda is
taken forward primarily in the form of
demonstration of proven technologies on: food
and Nutrition; use of bio-control agents; bio-
fertilizer; health care technologies etc.

Conscious efforts were made to establish market
linkage to the beneficiaries for sustainable
employment along with training & capacity
building. Urban and semi-urban beneficiaries
were encouraged to set up their enterprises in
sectors like floriculture, medicinal & aromatic
plants, bee-keeping, bakery and value added

products from seasonal horticultural crops,
sericulture, bio-control agent etc. These projects
are implemented either as an individual or an
integrated manner in the form of Biocomplex.
Women network projects were implemented in
the form of Women Bioresource Complex to
benefit farmers for sustainable employment
through commercially important local crops,
cultivation & processing of medicinal plants and
spices, poultry & livestock management,
aquaculture along with paddy cultivation and
organic cultivation of tea etc. Through these
Biocomplex projects, over 7,500 families have
been trained in various technology packages and
are in the process of establishing their enterprises.
The beneficiaries trained in activities like
vermicompost, mushroom cultivation, value-added
food items, poultry/goat farming have already
started marketing their produce. The Rural
Bioresource Complexes continued their activities
during the year and benefited 49,055 families.

North-Eastern Programme

DBT’s presence in the North-Eastern (N-E) states
has been in the form of its autonomous institution
I.e. Institute of Bio-resources and Sustainable
Development (IBSD), Imphal; North East
Bioinformatics Network (NEBInet);
collaboration with 11T, Guhawati and extension
of Star Colleges scheme to N-E states and
establishment of a Biotech. Incubator in Assam.
IBSD focuses research using local bio-resources
towards entrepreneurship development and socio-
economic upliftment. During the year, this
institute has brought out fifteen research
publications and started a major network
programme on microbial bio-prospecting for drug
discovery with an industrial partner. Twenty-five
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Bioinformatics Centers have been established in
Universities, colleges and Institutions at various
states of North-Eastern region as part of the
BTISnet. During the year, in the first North-East
Bioinformatics interactive Meeting, it was decided
to establish a North-Eastern Bioinformatics
Network (NEBINet) for faster network activities,
sharing of online lectures, databases, electronic
journals, expertise and other resources. There is
vision to expand N-E agenda to all medical
colleges of the region by strengthening pathology/
micro biology/biochemistry labs and establishing
clinical trial networks for chronic disease prevalent
in the region.

Cell and Tissue Engineering

Stem cell is a scientifically fascinating area with
an immense potential for translation and
therapeutics. Both basic and clinical research was
promoted by the Department using embryonic
and adult stem cells such as limbal, haematopoitic,
embryonic, pancreatic, neural, cardiac stem cells;
generation of human embryonic stem cell lines;
use of banana lectins for stem cell preservation;
haematopoitic stem cells (HSC) for haplo-identical
etc. Project on protein profiling of human ovarian
tumour stem cells; differentiation of human fetal
pancreatic progenitor cells for potential use in
cell replacement therapy for type-1 diabetes;
establishment of propagable cell lines from
pancreas and adipose tissue of embryo and adult
obese rats, In-vitro differentiation of hESC and
MSC into cardiomyocytes; characterization of
cultivated oral mucosal epithelial cells and its
application for reconstructing the ocular surface
In patients with severe ocular surface disease;
MSCs therapy in diabetic induced mice skin
wounds etc. have been supported. India is
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participating in the Stem Cell Network on Asia
Pacific” (SNAP), a conglomerate of seven
countries. Stem Cell Guidelines have been
submitted to the Ministry of Health and Family
Welfare. A CMC-DBT Centre for Stem Cell
Research is functional at CMC, \ellore as a
translational unit of the “Institute for Stem Cell
Science and Regenerative Medicine” that has been
approved to be located at Bengaluru to carry out
both basic and translational stem cell research.

RNAI Biology programme of the Department
uses the knowledge of using small non-coding
RNAs, including siRNA, miRNA and piRNA for
modulating gene expression at the stage of
translation or transcription of specific genes both
in plants and animals. The Department started a
programme on the “Development of RNAI
technology for application in Medicine and
Agriculture” two years back that has now forty
nine projects exploring applications in agriculture
and medicine. miRNA profiling on skeletal
muscles of healthy, pre-disposed type 2 diabetics
Is using multi-targeted RNAI (MTRNAI) effector
technology through bioinformatics tools. RNAI
technology is also being extended to silence genes
of unfavorable traits in Brassica sps., rice and
wheat. Similarly, in the areas of Nanosciences
and Nanotechnology, the Department has taken
special initiatives to support scientists across all
disciplines with focus on nanomedicine and
nanoagriculture. The projects aim to: develop
bioconjugates of nanomaterials (NMs) for their
applications in cancer therapy; in vitro imaging
studies in cancer cell lines (HeLa and A549) using
metallodendrimers; develop nanoscale material for
therapeutic use; develop innovative nano-
structured polymer composite materials with
surface-tailored properties; model systems for

ANNUAL REPORT 2008-2009

mary



Executive Summary

assessing diagnostic and drug delivery potential
of Au NPs etc. Most of the projects are leading
into translational results.

Bioengineering programme is to improve the
quality of the nation’s health by increasing
biological knowledge and facilitating the
development of novel devices and drugs and
integrates physical, chemical, mathematical, and
computational sciences and engineering principles
to study biology, medicine, behaviour, and health.
It advances fundamental concepts; creates
knowledge from the molecular to the organ
systems levels; and develops innovative biologics,
materials, processes, implants, devices, and
informatics approaches.

During the period, the department sanctioned
30 projects across various disciplines. On-going
projects resulted in publication of research papers
in high impact journals.

The Department has taken initiative to promote
medical technology innovation in India in
collaboration with the Stanford University, USA.
Stanford-India Biodesign (SIB) programme has
been formulated as a collaborative venture of
DBT, Indo-US S&T Forum and Stanford
University, USA. The focus of the programme is
on development of implants and medical devices.
Identification of opportunities is done by an
interdisciplinary team by real life observations of
clinical cases for designing a prototype. The first
SIB Centre in India is established jointly at AIIMS
and IIT, Delhi.

DBT’s Institutional Framework Agenda- It’s
Autonomous Institutions

The Department has a number of autonomous

Institutions under its ambit. Its vision to create
the institutions at the time of its inception in 1986
was to address the crucial areas of research that
needed special attention or consolidation. After
two decades of existence, DBT is in the process of
establishing several new institutions and “Bio-
clusters”. The driving force for the new institutions
Is need for disease/area-based institutions and also
to capture the leads of R&D from existing
Institutions for translation into usable products.

National Institute of Immunology (NI1),
New Delhi

NII continues to focus on
basic and applied
immunology research
with an aim to develop
novel and appropriate
biomedical technologies
of special relevance to the
nation. The research
focuses on: Infection and
immunity; Host-
pathogen interactions;
Developmental & Reproductive Biology;
Structural Biology and Chemical biology. New
activities initiated during the year include:
Chikangunya vaccine development with USV
Limited, Mumbai: clinical evaluation of rotavirus
vaccine with Society for Applied Sciences,
Kolkata; setting-up centre of excellence in
infectious diseases and a NMR structural biology.
NI initiated collaboration with Drexel University
Medical Centre, USA. During the year, four
potential  technological leads have
been obtained through basic research:
New insights into mycobacterial polyketide
biosynthetic machinery have been made opening

Prof. Avdhesha Surolia,
Director, NII
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up novel avenues for drug discovery for
tuberculosis; use of green tea extract and Triclosan
have been proven useful in treatment or
prevention of tuberculosis; a novel method for
generation of transgenic animals without
sacrificing animals with applicable to other
species has been developed. NII also has
developed a technology to generate “Artificial
Skin” using FDA approved biodegradable
polymer. NIl team has bagged the Second
prize at Intel-UC Berkeley Technology
Entrepreneurship award in Nov.2008 in U.S.A
for the innovation. Seventy nine papers by the
scientists and scholars of the Institute were
published during 2008-09.

National Centre for Cell Sciences (NCCS),
Pune

The NCCS has emerged
as a leading centre for
fundamental research in
Cell and Molecular
Biology in the past ten
years. Expanding its role
from a National Tissue
Culture Facility in 1986,
the current mandate
includes: cutting-edge
research activities in stem cell biology, cancer
biology, signal transduction, diabetes, insect
molecular biology, infection and immunity,
chromatin architecture and gene regulation.
NCCS functions in a tripartite manner as: a
National Cell Repository; centre for Human
Resource Development and R&D centre focusing
on the frontier areas of biology. The National Cell
Repository at NCCS is a major service centre for
both public and private sectors. During the last

Prof. G.C. Mishra,
Director, NCCS
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five years the repository has procured more than
35 new cell lines and has a total culture collection
to 1161. Approximately 510 researchers from 275
Institutes are registered with NCCS. During the
year, NCCS provided more than 1800 cell lines
of different cell types to over 100 scientific
Institutions in the country. It is in the preliminary
stage of establishing another centre to conduct
application-oriented research with focus on
regenerative medicine, neuro-degeneration and
developmental biology. A programme for setting
up a centre for conservation of microbial diversity
Is also in progress. Three patents have been
obtained during the year. NCCS has on-going
collaborations under Indo-French, Indo-German,
Indo-UK and Indo-Finnish programmes.

National Brain Research Centre (NBRC),
Manesar, Haryana

NBRC is aiming to be a “Centre of Excellence in
Brain Research” with state-of-art facilities and
adopting a strong philosophy of networking. It
has been established by the Department as an
“Apex Coordination Centre” for Neuroscience
research in India. The focus of research is on:
Computational neuroscience, system and cognitive
neuroscience stem cell research, developmental
neurobiology and basic research towards
understanding of neurological and psychiatric
disorders.

NBRC has networked with 47 centers and
provided access to over 400 on-line journals to
scientists at the networked centres. Efforts are on
to meet the other requirements of the scientists,
such as establishment of centralized facilities and
training programmes. In addition, NBRC has
expanded its international collaborative
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agreements to scientists working at the networked
centres, thus providing a unique platform for
interaction of scientists from India and elsewhere
in the world.

Centre for DNA Fingerprinting and
Diagnostics (CDFD), Hyderabad

Set up twelve years ago,
CDFD is involved both
In services in the areas
of DNA profiling for
law-enforcement
agencies & diagnostic
tests for  genetic
disorders; and frontier-
level research in various
disciplines of molecular
biology under fifteen
group leaders. CDFD pursues the research on
genetics, molecular and cell biology, cancer
biology, pathogen biology, HIV biology,
immunology, fungal pathogenesis, plant-microbe
interaction etc. CDFD is recognized by the
Manipal Academy of Higher Education and
University of Hyderabad for pursuing Ph. D
programme in life sciences. During the
year, 60 papers were published in international
peer reviewed journals and a technology related
to “Tuberculosis diagnostics” licensed to M/s Arka
Nanomeds Pvt Ltd. Two patents have been issued
related to “A method of altering levels of plasmid”.
The Centre has secured the allotment of 13 acres
of land in Hyderabad form Andhra Pradesh State
Government for its permanent campus. CDFD
continues to receive funding from other agencies
like The Wellcome Trust (UK), National Institutes
of Health (USA), CSIR, IFCPAR, DRDO, etc.
on specific collaborative research projects. A large

Dr. J. Gowrishankar,
Director, CDFD

number of patients diagnostics services are being
provided by CDFD at Nizam’s Institute of
Medical Sciences, Hyderabad under a MoU.

National Institute of Plant Genome
Research (NIPGR), New Delhi

NIPGR continues its
research towards genetic
modification of crop
plants for improved
nutritional quality. The
Institute has made
significant progress in
this area with advances
Prof. Akhalesh Kumar Tyagi in recombinant DNA

Director, NIPGR methods and trans-
formation procedures. During the year, NIPGR
has entered into a MoU with Donald Danforth
Plant Science Centre, USA as a collaborative
arrangement to use plant sciences to improve
agriculture, health and nutrition with emphasis
on improved planting materials for farmers.
Four patents have been grated i.e. Plant variety
of Catharanthus roseus named “lli”; A method
for tandem cropping of wheat and mustard in
Indo-Gangetic plains; Extra-cellular matrix
localized ferritin for iron uptake, storage, and
stress tolerance; Novel stress responsive
transcription factor involved in plant growth
and development and methods thereof. The
institute looks forward to intensification of
research efforts in selected areas like the
Proteomics. The establishment of a “National
Plant Gene Repository” has been initiated and
emphasis on quality human resource
development is on the anvil for making NIPGR
a resource for plant sciences research with strong
element of application.
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Institute of Life Sciences (ILS),
Bhubaneswar

The institute aims to
develop a cluster of
trained and motivated
faculty in an ideal
scientific cell ecosystem
to establish a “National
Centre of Excellence” in
Life Sciences with focus
on the regional
advantages. The research
focus is on: Infectious
disease biology of Plasmodium and cholera;
Cancer Biology and Plant Biotechnology.
During the year work has progressed well on
clinical presentation of ABL kinase domain
mutations and secondary events in chronic
myeloid leukemia;. Dose-dependent cytotoxicity
of etoposide containing nanoparticles using Y-
79 cells; molecular studies using competitive
RT-PCR analysis of relevant genes in rice. A
patent was filed for production heat and photo-
resistant Catalase was filed and its commercial
exploitation will be persued. The
civil part of the construction of R&D Phase-I
building, Animal House & Research Scholar’s
Hostel has already been completed.
Construction of Phase-I1l of R&D building is
going on.

Dr. B. Ravindran,
Director, ILS

Institute of Bioresources and Sustainable
Development (IBSD), Imphal

IBSD continued its research activities focusing on
bio-resources for entrepreneurs or industries
towards employment generation and socio-
economic upliftment of N. E. region.

Executive Sum

Rajiv Gandhi Centre for Biotechnology
(RGCB), Thiruvananthapuram

After taking over of the
RGCB by the
Department in 2007, the
center initiated three
new ambitious programs
during the year i.e.
cardiovascular biology, a
technology & business
culture systems, animal
models & human studies.
RGCB and Hindustan
Latex Limited have established a joint technology
& business incubator for developing newer
molecular diagnostics. The primary goal of the
translational synthetic biology initiative at RGCB
Is to clone, express and characterize proteins from
non-coding genomic regions of E. coli and Yeast.
Expression of such novel proteins may lead to
discovery of molecules with completely new
functional characteristics, many of which are likely
to be of interest to basic biology as well as to
applied areas such as therapeutics. Recognizing
the capability of RGCB to translate biotechnology
into industrial and knowledge wealth, the
Government of India has sanctioned RGCB, a
grant of Rupees 100 crores for building up a
unique second campus for Bio- Discovery Cluster
for Disease Science & Engineering (BCDSE). The
vision statement for the second campus is to be a
centre of excellence for translational research in
disease biology and molecular medicine, inspired
by the operational philosophy of discovering
‘Bench-to-bedside’ solutions. During the year, four
patent applications on: Antimicrobial activity of
herbal extract of Kaempheria galanga; Synthesis
and anticancer activity of a novel Cu (II)

AT

Prof. M. Radhakrishna Pillai,
Director, RGCB
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coordination complex; Chalcone Synthase (CHS)
Gene from Ginger and Assay for Detection of
Transient Intracellular Ca2+ have been filed. Some
of the promising technologies developed include:
MCF-7 Bid Ds Red stable cell line for anticancer
drug screening; RAGEP marker system; Universal
protocol for generating 100 bp size standard
for endless usage; a techniques for sensing
intracellular calcium transients; Platform
for simultaneous detection of dengue and
Chickungunya viruses.

Vision for 2009-10

The year 2009-10 has been identified for
reforming the competitive grants system and
governance. It is aimed to:

e To expand capacity for translation research in
health, agriculture,, industry and environment
sectors;

e Advancing standards in manufacturing of
biologicals;

e Rapidly respond to new opportunities in
newer areas i.e. nano-sciences, stem cell
biology, genetics and genomics based health-
care and agriculture

e Expanding the use of Information Technology
e Focus on young scientists
e Creating a pipeline of products

Remodeling of DBT is on the anvil with 40 new
positions being filled up. Past decade built
infrastructure so far has supported bottom-up
research. However with the current strength, mid-
and high-level inventions may result into bed-to-
bench technologies. DBT understands the national
call and is making efforts to deliver it.

Administration

Administration Section is an integral part of the
Department and renders its support through well-
laid out schemes for the welfare of the in-house
scientists as well as implementation of various scientific
programmes. The group ensures successful holding
of Scientific and Expert Group meetings by
providing logistical support. Latest equipments
and multi-media are provided to the individuals
and made available in all conference rooms.

Establishment

Establishment Section deals with the personnel
matters of the Department.

Finance

Finance division is an integral part of the
Department. It manages both non-plan and plan
funds of DBT and works closely with the scientific
divisions in meeting their financial deadlines. It
shares the responsibility of ensuring the smooth
expenditure of the department in each quarter
and has a record of making use of atleast 90% of
the funds allocation each year. The department
has the distinction of meeting its financial
commitment towards all its schemes. While some
hurdles have been experience for the North-
Eastern budget, the current year is all geared-up
up to take up that challenge for generating
relevant projects from that region. The
Department of Biotechnology was allocated an
amount of Rs.901.50 Crore (Rs. 879.00 Crore
(Plan) and Rs.22.50 Crore (Non-Plan) for
the year 2008-09. The budget allocation for
2009-10 is Rs.900.00 Crore (Plan) and
Rs.24.00 Crore (Non-Plan).
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NBDS : PERFORMANCE DURING 2008-09

AIMS

ACTIONS

BUILDING WORLD-CLASS HUMAN CAPITAL

Focus on research-education: Re-engineering of
existing University departments

DBT-UICT Bio-energy Centre set up at
Mumbeai.

DBT-Central University, Hyderabad
Centre for Research and Education
launched for: research in selected areas;
PG-teaching and upgradation of training
labs.

DBT-11Sc, Bangalore programme on
Basic Biological Research initiated.

Focus on under-graduate education: “Star
Colleges” in life sciences to be up-graded

Already 25 colleges identified for support
and strengthen undergraduate life science
teaching & infrastructure and training,
including training of faculty in select
colleges across the country.

Being expanded to North-Eastern States.

Setting-up of the UNESCO Regional Centre
for Science, Education and Innovation in Bio-
technology (URBS)

Being set up at Faridabad cluster, NCR.

CREATING WORLD-CLASS RESEARCH CAPACITY

Expanding infrastructure by instituting newer
schemes i.e. Centres of Excellence (COE)
scheme; Research Resources and Technology
Platforms in institutions and labs

COE scheme launched; already eleven
COEs established covering different
interdiscilplinary areas; about twenty
five Programme support to institutions
on different themes; Biotech facilities
expanded; Research Resources &
Technology Platforms initiated.

PROMOTING BIOTECH INDUSTRY

Schemes to promote public-private partnership
to be initiated:
e Biotechnology Industry Partnership
Programme (BIPP) to be launched for

SIBRI already functional for last two years
BIPP Scheme launched and nine projects
approved.
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achieving global competitiveness and
generating IP in frontier biotechnologies

Biotechnology Industry Research
Assistance Council (BIRAC) to be set up
as an interface between academia and
private sector particularly for SMEs and
start-ups.

Ground work for BIRAC initiated; an
interim Biotechnology Industry R&D
Assistance Programme put in place to
promote and facilitate industrial research
through technology transfer and IP
management, technology acquisition and
technology forecasting.

ATTRACTING OVE

RSEAS SCIENTISTS

DBT-Wellcome Trust Fellowships

WT/DBT India Alliance, an
independent charitable trust established
by the two partners i.e. DBT & Wellcome
Trust.

A DBT/WT Biomedical Research Career
Programme launched with a commitment
of US $ 160 million to attract world
class bio-medical research talent over the
next 10 years.

Ramalingaswami Re-entry Fellowships

e A re-entry fellowship to attract high-
calibre scientists of India origin to work
in Indian labs for up to five years.
Twenty five scientists in positions.

CATALYZING SYNERGY AND

INNOVATION

Technology Clusters

Three Bio-cluster: Health Biotech Science
Cluster, Faridabad (NCR); Agri-food Biotech
Cluster, Mohali, Punjab and Bangalore
Biotech Cluster, Bengaluru in offing.

SCALING NEW HEIGHTS

New institutions with area/disease-specific focus

Five new institutions approved
Translational Health Science &
Technology Institute, Faridabad Cluster.
Institute of Stem Cell Research and
Regenerative Medicine, Bengaluru.
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e UNESCO Regional Centre for Bio-
technology Training and Education,
Faridabad Cluster.

e Punjab Agri-food Biotechnology Institute,
Mohali, Punjab.

e National Institute of Biomedical
Genomics, Kalyani, West Bengal.

Centers in pipeline

e National Institute of Marine
Biotechnology.
e National Institute of Animal
Biotechnology.

e |nstitute of Silk and Biomaterial
Technology.

PROMOTING NEW LEGISLATION

Protection of IP in public-funded R&D

DNA Profiling Bill to augment and transform
forensic investigation and criminal justice
delivery system

The Protection and Utilization of Public
Funded Intellectual Property Bill, 2008 for
enactment of legislation introduced in the
Parliament.

Inter-ministerial consultation is underway for
the bill.

STREAMLING

REGULATION

National Biotechnology Regulatory Authority
(NBRA) to provide single window biosafety
clearance of genetically modified products/
processes

e A draft for establishment of NBRA and
its legislation is under circulation for inter-
ministerial consultation.

Highlights of 2008-09

e University involvement

e Networking of research and development through University

e Opportunity to redesign institutions
e Entrepreneurship
e DBT’s entry into economic and social system
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