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PREFACE

The Trust for Advancement of Agricultural Sciences (TAAS) was founded
on 17" October, 2002 with the main goal of harnessing agricultural sciences
for the welfare of the people. Success of “Green Revolution™ revealed that
our society could reap enormous benefits through faster adoption of
technological advancements. In the recent past, developments in agricultural
biotechnology have offered several uncommon opportunities for accelerated
growth and development. while ensuring benefits to both the farmers and
CONSUMErs.

In order to hamess the fruits of new sciences of biotechnology, it is
necessary that we have the needed regulatory measures in place, s that all
concerns relating to biosafety are properly addressed before release and use
of new biotech products. Obviously, therefore, it is necessary 10 have the
required understanding of global developments concerning regulatory
measures. To address this important subject, TAAS was privileged to have
Dr Manju Sharma, an eminent scientist and presently the Secretary,
Department of Biotechnology, Government of India, to deliver the First
Foundation Day Lecture on 1 7% October, 2003 at the Indian Agricultural
Research Institute, New Delhi.

It is our expectation that this lecture would provide useful update on
existing regulatory measures for utilizing biotechnological developments in
different countries and would clear all related concerns that the public has
with regard to both the risks and benefits. We profoundly thank Dr Manju
Sharma to have agreed to deliver this lecture.

GZdtr

(R.S. Paroda)
President, TAAS



Dr R.S. Paroda, President. Trust for Advancement of A gricultural Sciences
(TAAS); Dr S. Nagarajan, Director, Indian Agricultural Research Institute;
Prof Anupam Varma. Vice President, TAAS, Dr N.N. Singh, Secretary,
TAAS: Ladies and Gentlemen, I feel honoured for being invited to deliver
the First Foundation Day Lecture of TAAS, which has been formed to
promote growth and advancement of agriculture through scientific interactions
and partnerships. T am also happy that TAAS is also organizing a brain
storming session on Enabling Mechanisms for Release of Transgenic
Crops. It is a very important aspect for successful utilization of
biotechnological products.

There is a world-wide recognition of the enormous potential of
biotechnology research across the spectrum leading to most powerful
tools, which offer limitless opportunities to fight against hunger, diseases,
environmental disasters and problems of livelihood security. The focus of
my lalk today is on agriculture, where biotechnology research is crucial
for enhancing its productivity and quality including value addition. In fact,
nutritional enhancement of the crop in biotechnology is becoming a major
thrust. In the present context of large population growth, one third of the
world’s population suffers from deficiency in micronutrients, and malnutrition
contributing almost to half of the child deaths in developing countries.
We are aware that even mild deficiency can damage cognitive and physical
developments and reduce the resistance in the child’s body. lan Johnson,
World Bank Vice President on sustainable development and Chairman,
CGIAR says: “Agriculture can be a vehicle for public health gains in a
very low cost and easy way to deliver.”

Since the early 1970s, recombinant DNA technology has enabled
scientists to genetically modify plants, animals. and MICroorganisms
rapidly. Modern genetic engineering techniques can facilitate introduction
of a greater diversity of genes into organisms - including those from
unrelated species — than traditional methods of breeding and selection.

First Foundation Day Lecture of Trust for Advancement of Agricultural Sciences (TAAS)
delivered by Dr Manju Sharma, on 17 October. 2003 at Auditorium of Virology Centre,
Division of Plant Pathology. Indian Agricultural Research Institute. New Delhi 110 012
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Thus, plant biotechnology is an extension of traditional plant breeding
with one important difference. Instead of mixing thousands of genes to
improve a crop plant, modern breeders can use biotechnology to select
a specific trait from any plant or microbe and move it into the genetic
code of another plant. After the gene has been transferred. the newly
modified plant exhibits specific modifications rather than the extensive
changes that occur with traditional breeding. This is the precision tool
introducing novel and desired characters for plant improvement.

Recombinant DNA (r-DNA) technology has tremendously helped in
areas of healthcare, agriculture, process industry and environmental
management. However, there are also concerns regarding possible risks
and hazards arising from the use of GMOs and products therefrom. The
two main areas of concern are the impact on environment and ecosystem
and the effects on human health.

As early as in 1975, immediately after the advent of rDNA technology,
discussions began within the scientific community about the risks emanating
from recombinant DNA experiments. This became even more significant
as it was becoming clear that biotechnology research was set to grow very
fast in view of the increasing interest by research laboratories and
industry. In 1975, at an international gathering of scientists in Asilomar,
California, the first set of recommendations to manage the safety of
recombinant DNA experiments were formulated which formed the basis
of subsequent biosafety regulations in USA followed by other countries
like UK. Canada and Australia and for international agreements. These
are now commonly referred to as biosafety regulations with the term
biosafety covering policies and procedures adopted to ensure environmentally
safe application of biotechnology.

To begin with, biosafety concerns were primarily focused on safety
procedures within the laboratory. To contain organisms that possibly
posed risks to themselves or human health generally. However, this
narrow definition of biosafety began to change as rDNA technology began
to produce organisms that were useful as commercial products. Novel
recombinant products as well as microorganisms, plants and animals have
been developed that could be used in industry, agriculture, healthcare and
environment through biotechnology. In view of the fact that these
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organisms and products would be released into the market and would be
widely used. the scope of evaluation of possible risks widened. Today, we
are classifving these risks as follows:

For animal and human health: Toxicity & allergenicity; food quality;
emergence of resistant pathogens to drugs; and ethical issues.

For environment: Horizontal gene transfer (transgene or promoter dispersion);
transfer of foreign gene to microorganisms (DNA uptake); generation of
new live viruses by recombination (trans-capsidation, complementation,
etc.); persistence of the gene or gene products: genetic pollution through
pollen or seed dispersal and loss of biodiversity.

For agriculture: Resistance/tolerance of target organisms; alteration of
nutritional value; susceptibility to non target organisms (attractiveness of
the organism to pests); formation of weeds or super-weeds (volunteers,
increased fitness. invasiveness); increased use of chemicals in agriculture;
unpredictable gene expression: instability of transgene: loss of familiarity;
higher cost of agriculture; field trials not planned for risk assessment:
risks of interaction with non targel organisms: etc.

The intended use of GMOs falls into two categories i.e. contained use
and field release. Organisms intended for contained use are usually
research material and are subject to well-defined sk management
techniques involving laboratory containment. Those developed for agricultural
biotechnology are intended for field release. Risks in the use of GMOs
can be carefully contained in research, healthcare and some industrial
applications by well-defined risk management techniques. Their actual
use in the field as in agriculture involves exposure of the ecosystem. This
continues to raise questions such as unintended changes in characteristics
of the exposed species, the possibility of adverse impact on non-target
species, the potential for weediness in genetically modified crops and the
stability of the inserted gene.

To address the above concerns, biosafety regulations have been
developed by many countries, involved in transgenic research and
commercialization. There were initiatives to harmonize biosafety regulations
by international organizations. The most ambitious attempt to produce a
globally harmonized regime for the biosafety has been under the Convention
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on Biological Diversity (CBD). Article 19 of the CBD committed
members to a protocol on biosafety specifically addressing transboundary
movement of GMOs. The Cartagena Protocol on Biosafety was negotiated
and adopted under the aegis of CBD on January 29, 2000 and came into
force from 11" September, 2003. The protocol seeks to protect biological
diversity from the potential risks posed by living modified organisms.
India is a party to the CBD and a signatory to Cartagena Protocol on
biosafety.

To ensure safety of consumers, producers, farm animals and environment
from the use of GMOs, Governments all over the world are following
regulatory mechanisms and guidelines. Stringent procedures are in place
in some countries. In the European countries, the overall policy and
political environments are prohibitive or preventive for even pilot scale
experiments and commercial use of GMOs. There are, however, Latin
American, African and South East Asian countries where the biosafety
measures are not yet adequate. The expertise to implement the guidelines
on scientific principles of technology assessment are also lacking. These
disparities in overall policy and capacities amongst countries have
profound cross border influence in terms of trade and commerce.

Biosafety regulations have drawn the attention from several segments
of the society, which is unprecedented in the history of science regulations.
Transparency, clarity, competency, impartiality, timely decision making,
science based assessment, effective monitoring, publication of data before
taking decisions, assessment of national/international priorities, trade,
cost effectiveness, single window processing, coordination among concerned
ministries/departments and public participation are some of the desirable
attributes often suggested by various stakeholders for an ideal regulatory
framework. What are the current trends and amendments to accommodate
these attributes in the existing framework? It is important for us to
understand the regulatory systems for recombinant DNA research and
commercialization of products in selected countries.

United States of America: At the Asilomar Conference in February 1975,
in California, scientists working with recombinant DNA technology tried
to reach a consensus to self-regulate research involving rDNA technology
until its safety could be assured. In 1976, the National Institutes of Health
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(NIH) published research guidelines for using rDNA techniques. Till
1984, the NIH Recombinant DNA Advisory Committee was the primary
federal entity that reviewed and monitored DNA research. However, a
legal challenge forced the US Administration to consider and propose
policies, to guide the federal agencies responsible for reviewing biotechnology
research and its products. In 1984, the White House Office of Science and
Technology Policy (OSTP) published the “Coordinated Framework for
Regulation of Biotechnology.” a framework proposing that genetically
engineered products would continue to be regulated according to their
characteristics and novel features and not by their methods of production.
It also proposed that new biotechnology products be regulated under the
existing Federal Statutory Authority and Regulation. In 1986, OSTP
finalized this framework, The framework identified lead agencies to
coordinate activities. The US regulatory system operates in a coordinated
framework involving three government agencies: (1) Environmental
Protection Agency (EPA), (2) United States Department of Agriculture
(USDA), and (3) Federal Drug Administration (FDA). EPA takes the lead
role in the commercialization process when the transgenic product is
pesticidal. The transgenic products along with conventional pesticides are
regulated under existing Federal Insecticide, Fungicide and Rodenticide
Act and no new laws have been enacted for such products derived from
biotechnology. If the transgenic product is herbicide tolerant, then EPA
regulates the herbicide but not the transgenic for which the USDA is the
lead agency. An Inter Agency Working Group (EPA and USDA) has been
constituted to deal with this type of situation. USDA grants import
permits, and field trial authorization (under 10 acres for transgenic crops)
whereas for field trials over 10 acres, EPA is the responsible agency.
Regardless of whether the transgene is herbicide tolerant or pesticidal, a
submission to FDA has to be made. FDA's focus is on whether or not the
introduced transgenic has in any way made the new food substantially
different and whether it is safe for consumption. FDA is also the
regulatory agency for approvals in case of recombinant DNA products
having applications in healthcare.

The agencies involved in regulating genetically modified foods (FDA,
USDA., and EPA) are implementing policies based upon a 1986 framework
document that coordinates their regulatory activities for biotechnology



























