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Biotechnology: Guidelines to Field Testing in the US

The world’s first field testing of transgenic cotton was con-
ducted in the US in 1989. The genetically engineered cotton
had anonrelated gene transferred from the Bacillus thuringien-
sis endotoxin to larvae of Lepidoptera insects in general and
Heliothis species in particular. Since 1989, trials on genetically
modified cotton have expanded and many government or-
ganizations and private companies have become involved in
the use of biotechnology on cotton. Conventional breeding
methods have developed genotypes which have always been
considered to be environmentally safe. Researchers had no

conditions imposed on field testing the genetically modified
genotypes. Conventional breeding research was never
criticized as a form of environmental danger. Since the realiza-
tion of the fact that genetic material in a distinct species can be
recombined for purposeful and directed manipulation in
agriculture, a need was felt to regulate the field testing of such
organisms. Societal concern has increased in the last few years,

The US Department of Agriculture has developed a system of
biosafety and has published guidelines for field testing of
genetically modified agricultural products.AAM\gricmmral
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Biotechnology Research Advisory Committee (ABRAC) has
been set up to prepare guidelines and keep them scientifically
current, technically correct and appropriate to the needs of both
the public and scientific community. The participating in-
stitutes work through the Institutional Biosafety Committee
(IBC) which is responsible for approving experiments in the
specified categories. Above the IBC and ABRAGC, the National
Biological Impact Assessment Program also conducts research,
shares information and facilitates monitoring of environmental
releases of genetically modified organisms. The National
Biological Impact Assessment Program also works to dissemi-
nate knowledge for safe field testing of the genetically modified
organism. A permit from the Animal and Plant Health Inspec-
tion Service of the USDA is required for interstate movement,
importation or the release into the environment of a plant pest
or other regulated article for use in an experiment. If the test
organism has a pesticidal effect, such as microbial pesticides
or the release of sterile moths of various pests, a permit from
the Environmental Protection Agency is required before
proceeding with field trials. Under the guidelines set to test
genetically engineered material, regulatory requirements and
the responsibilities of the principal investigator (researcher),
the participating institution, and the USDA have been defined
to cover the risks, if any, arising from field testing of the new
material.

Responsibilities of the Principal
Investigator (PI)

The PI is a researcher who is responsible for planning and
implementing the field testing of genetically modified agricul-
tural products. The main responsibilities of the Pl are as follows:

1. To determine whether the experiment is covered by the
guidelines and to follow the recommended procedures of the
guidelines. In case of any difficulty in the implementation of
guidelines, it is the responsibility of the PI to bring such matters
to the notice of IBC and the Office of Agricultural Biotechnol-
ogy (OAB). He will also report any new information regarding
guidelines to IBC and OAB.

2. The PI will make an initial determination of the conditions
for safely performing research and appropriate levels of over-
sight, keeping in view the level of safety concern for the
unmodified organism (on a scale from 1 to 5), effect of genetic
modification on safety and the level of safety concern for the
modified organism from 1 to 5.

3. To prepare a detailed description of the experimental area
and surrounding environment and the specific confinement and
other safety practices that will be used, including a detailed
discussion of the risks and documentation supporting a deter-
mination that the research can be safely conducted under the
conditions proposed.

4. The PI will decide and convey to the authorities the descrip-
tion of the experimental design, appropriate practices and tech-
niques, as well as the quantity of the genetically modified
organism to be used in the research. He is also responsible for
submitting the subsequent changes to the IBC for review and
actions.

5. To prepare a detailed description of how the genetically
modified organism was produced, information supporting its
molecular characterization, the amount of inserted genetic in-
formation and location, and the stability of the genetic
modification. The PI will also provide the anticipated effects
of gene expression along with supporting documents.

6. To collect all scientific, common and trade names as well as
all designations necessary to identify the donor organism(s), the
recipient organism(s), the vector or vector agent(s), and the
constituents of any product that contains the genetically
modified organism proposed for use in the research. The PI will
prepare a purposeful discussion of the objectives and possible
benefits of the research under trial.

7. To prepare a description of monitoring procedures that will
be used to detect the escape of the modified organism from the
intended confinement and a description of contingency plans
to be implemented in the event of an escape.

8. Tomake available to the research staff copies of the protocols
that describe the practices to be used, particularly with respect”
to confinement practices. He will train and instruct the staff in
field experimentation techniques to be used in the trials, as well
as precautionary measures, and deal with accidents.

9. In the case of testing in states other than the state of origin,
the Pl is responsible to contact the appropriate State Agriculture
Authorities and adhere to all the state laws.

10. The USDA may require additional information other than
what is already provided in the application for permission. Itis
the responsibility of the PI or other institute-designated in-
dividual to provide such information.

11. To report to the IBC, as soon as they are recognized, any
research-related accidents that have resulted or could result in
human illness, in unanticipated plant or animal disease, or in
the case of an escape by the organisms under study from the
intended confinement. The IBC should report such research-re-
lated accidents to OAB within fifteen days.

12. To comply with applicable shipping requirements regarding
animal, plant and human health protection and policies, permit
requirements and containment conditions for possession of
certain organisms.

13. The PI will determine the confinement level appropriate to
the particular level of safety concern for the modified organism
as well as develop a safety protocol to meet this level of
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confinement. He will also determine the appropriate organiza-
tional level of safety review.

14. To supervise the research staff so as to ensure that required
safety practices and techniques are employed. To immediately
correct and report work errors and conditions that may result in
unsafe situations or the inadvertent release of experimental
biological material.

Responsibilities of the Institute

1. The establishment and implementation of policies that pro-
vide for safe conduct of research in compliance with the
guidelines.

2. All institutes undertaking research involving biotechnology
should establish their own IBC. In the case of nonexistence of
an IBC at the institute, it is the responsibility of the institute to
associate with IBCs of other institutes.

3. To provide assistance to the PI responsible for research and
to assure him that the research being conducted is in accordance
with the guidelines.

4. To provide identification of its IBC members by name, area
of expertise and affiliation in a report to the OAB and prompt
notification to OAB of any membership changes.

5. To establish provisions to make available to the public all
information on experiments conducted at the institution subject
to the guidelines, unless it contains confidential business infor-
mation or unless its disclosure is prohibited by a state or federal
law, and to make available a general description of material
withheld.

6. To assure that the IBC reports promptly to the OAB any
significant problems with implementation of these guidelines.

7. To assure that the IBC reports to OAB, within 15 days, any
research-related accidents that have resulted or could result in
human illness, in unanticipated plant or animal disease, or in
the escape of organisms under study from the intended confine-
ment.

8. To establish and implement the policies including confirma-
tion that the organisms used and the conditions of research are
assessed in accordance with the principles of the guidelines.

9. To ensure that the PIs comply with the guidelines and
applicable regulations and to assist them in doing so.

10. To ensure that the concerns of the community for the
planned introduction of genetically modified organisms into the
environment are solicited and addressed by the institution.
Responsibilities of the Institutional
Biosafety Committee (IBC)

All institutes sponsoring field testing of agricultural research
involving biotechnology are supposed to promote safe research.

All such institutes must have their own IBCs or an affiliation
with an IBC of other institutes. The IBC should have at least
six members selected so that, as a group, they have expertise
and experience for evaluating the biosafety and environmental
effects of non-laboratory agricultural research involving
biotechnology, as well as the use of recombinant DNA techni-
ques. The composition of the IBC will be such that it has at least
two members who are not affiliated with the institute, and who
will represent the interest of the community. The IBC has the
following main responsibilities:

1. To establish and implement policies that provide for the safe
conduct of biotechnology research and to ensure compliance
with the applicable guidelines.

2. To create and maintain a central reference file and library of
catalogs, books, articles, newsletters, and other communica-
tions as a source of evidence and reference, including such items
as the availability of safety equipment, the availability and level
of biological containment for various host-vector systems,
suitable training of personnel, and data on the potential
biohazards associated with certain technologies.

3. To develop a safety and operations manual for safe conduct
of research.

4. To certify, upon request, the safety of facilities, procedures
and practices and that the training and expertise of the personnel
involved have been reviewed and approved.

The PlIs are encouraged to attend the IBC meetings. These
meetings are also open to the general public, consistent with
protection of privacy and propriety rights.

Responsibilities of the USDA

The USDA responsibilities include administrative review by
the OAB, scientific review by the ABRAC and policy review
by the CBA.

Administrative Review by the Office of
Agricultural Biotechnology

The OAB has the responsibility to provide administrative sup-
port in coordinating USDA policies and procedures pertaining
to biotechnology. Other responsibilities consist of the follow-
ing:

1. To coordinate biotechnology activities within the USDA.

2. To provide executive secretarial and staff support to biotech-
nology committees.

3. To assist in the development and implementation of policies
and procedures pertaining to the conduct of research and ex-
perimentation in biotechnology.

4. To maintain records of research and regulatory activities
carried out under the biotechnology authorities of the Secretary
of Agriculture.
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Scientific Review by the Agricultural Bio-
technology Research Advisory Committee

The responsibilities of the ABRAC are as follows:

1. To oversee the review of research projects that are subject to
the research guidelines or subject to regulatory review, recom-
mending action thereon to the higher authorities.

2. To evaluate the adequacy of information submitted by re-
searchers to be used by the Department in research for environ-
mental assessments.

3. To develop and recommend additions and alterations to
research guidelines and protocols.

4. Toprovide advice when requested to other Federal, State and
local agencies on agriculture-related research projects.

5. To provide information to and maintain communication with
IBCs so as to ensure their capability in carrying out their
agriculture-related functions.

Policy Review by the Committee on
Biotechnology of Agriculture

The CBA is the primary instrument of the Department to review
policies and programs on biotechnology. The responsibilities
of the committee are as follows:

1. To provide advice, when requested, on initiatives, proposals,
and policy for biotechnology-related productand article regula-
tion and research, and to assist in the coordination of these
activities.

2. To review scientific information submitted by agencies
within the department.

3. To assist in identifying data gaps for basic research in
agriculture biotechnology.

4. To foster public awareness of the scientific issues in biotech-
nology.

5. To provide departmental support for participation in the
Biotechnology Science Coordination Committee, a committee
in the executive branch, composed of members of each of the
departments involved in biotechnology-related activities.

Regulation Requirements

More than one agency has regulatory authorities in the area of
biotechnology. Most of the issues dealing with cotton, like
pesticidal microorganisms, intergenic combinations,
pathogenic organisms etc., involve the Animal and Plant Health
Inspection Service of the USDA. Permits are required for field
testing genetically engineered organisms and products thatmay
be or may contain a plant pest. The permits are issued on a case
by case basis. The following information is required to be
provided in the application for the permit.

1. All details of the person who developed/supplied the mate-
rial. Name, title, address, telephone number, signature of the
person responsible for the trials and type of permit requested.

2. All scientific, common and trade names and all designations
necessary to identify the donor organism(s), recipient or-
ganism(s), vector or vector agent(s), constituents of each regu-
lated article which is a product, and, regulated article.

3. A description of the means of movement of the genetically
modified material from one place to the other.

4. A description of the anticipated or actual expression of the
altered genetic material in the regulated article and how that
expression differs from the expression in the nonmodified
parental organism.

5. A detailed description of the molecular biology of the system
that was used to produce the regulated article.

6. The country and locality where the donor organisms,
recipient organism, and vector or vector agent were collected,
developed and produced.

7. A detailed description of the purpose for the introduction of
the regulated article, including a detailed description of the
proposed experimental or production design.

8. The quantity of the regulated article to be introduced, and the
proposed schedule and number of introductions.

9. A detailed description of the processes, procedures and
safeguards that have been used and will be used in the country
of origin and in the US to prevent contamination, release, and
dissemination or production of the donor organisms, recipient
organism, vector or vector agent, constituent of each regulated
article which is a product, and, regulated article.

10. A detailed description of the intended destination uses
and/or distribution of the regulated article.

11. A detailed description of the proposed procedure, processes
and safeguards that will be used to prevent escape and dissemi-
nation of the regulated article at each of the intended destina-
tions.

12. A detailed description of any biological material accom-
panying the regulated article during movement.

13. A detailed description of the proposed method of final
disposition of the regulated article.
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