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US Regulation of Modern Biotechnology Products
• 3 Federal agencies regulate biotechnology products under the Coordinated
Framework for Regulation of Biotechnology
• EPA
• FDA
• USDA

• Using laws written prior to modern biotechnology
• Product specific

FDA
FFDCA

USDA
PPA
AHPA

EPA
FIFRA
FFDCA
TSCA

• EPA works with FDA and USDA to ensure that products of modern biotechnology
are safe
• EPA’s OPP regulates the use of pesticides

• FIFRA creates framework under which EPA, through a registration process, regulates
the development, sale, distribution, use of pesticides regardless of how made or mode
of action

2

Types of Modern Biotechnology Products Regulated by OPP

• Genetically-engineered microbial pesticides
• Genetically-engineered mosquitoes for population suppression
• Plant-incorporated protectants
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OPP’s Role in Regulating Pesticides Engineered into, Produced and
Used in Plants
• Plant-incorporated protectant means a pesticidal substance that is intended to be
produced and used in a living plant, or in the produce thereof, and the genetic
material necessary for production of such a pesticidal substance.
• Most commonly for this type of product, genetic information encoding the
synthesis of an insecticidal substance, such as a protein, is engineered into the
plant.
• In addition to the pesticidal trait itself, A PIP also includes any inert ingredient
contained in the plant or produce thereof
• Any substance intended to confirm or ensure the presence of the active ingredient
• For crop plants inert ingredients tend to be substances that can be used for “selecting” a
plant line that contains the active ingredient, e.g., a substance conferring herbicide or
antibiotic tolerance
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About PIPs
§ PIPs have resulted in reduced
conventional chemical usage
§ Registered 100+ PIP products to date
•

Majority are Bacillus thuringiensis Cry
protein-based for insect control
•

•

RNAi (DvSnf7) for corn rootworm recently
approved
•

•

Mainly corn, cotton, and soy

First RNAi approved for control of a macro
organism

Plant disease resistant PIPs
•
•
•

Viral coat proteins (papaya, European plum)
Defensin proteins (citrus greening)
Resistance proteins (VNT1 in potato)

§ Change of PIP landscape anticipated in near
future
•
•

Increased product diversity (e.g., trees)
Greater involvement of smaller developers

Photos: USDA-ARS; Keith Weller, Peggy Gren, Scott
Bauer

5

PIP Commercial Development and EPA

Step 1
Consult with
EPA during R&D

Step 2
Experimental Use Permit
&
Temporary Tolerance Exemption

Step 3
Seed Increase Registration
&
Tolerance Exemption

Step 4
Full Registration
&
Tolerance Exemption
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EPA - Regulatory Oversight of PIPs

FIFRA

FFDCA

§ Distribution, use and sale of pesticides:

§ Establishes tolerances (maximum residue
levels) for pesticide chemical residues in/on
food and feed for the specific crop application
(§408)

•
•
•

Registration (§3)
Emergency exemption (§18)
State registration for special local need (§24(c))

§ Re-evaluation of older pesticides (§4)
§ Field testing and distribution of
experimental pesticides (§5)
•
Experimental Use Permits
•

Biotech notifications – small scale testing
of GE microbes

§ Tolerances apply to both domestic and
imported foods
§ All PIPs registered to date have tolerance
exemptions – i.e., no maximum residue
limit established
§

PIP tolerance exemptions are published
in 40 CFR 174
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EPA - Regulatory Oversight of PIPs
Protection goals
FIFRA Standard

FFDCA Standard

§ EPA may register a pesticide if, when used in
accordance with widespread and commonly
recognized practice, it generally:

§ EPA may establish a tolerance or tolerance
exemption if it is determined to be safe:

Will not cause unreasonable adverse effects on
human health or the environment

Safe means that there is a reasonable certainty
that no harm will result from aggregate exposure
to the pesticide chemical residue, including all
anticipated dietary exposures and all other
exposures for which there is reliable information
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PIP Registration

Requirements
§

If a PIP is tested in the field at greater than 10 acres, an experimental use permit (EUP) is required.

§

If a PIP is distributed or sold for commercial use, including seed increase, a pesticide registration is required.

§

If a PIP is used in a food or feed crop, a tolerance or an exemption from the FFDCA section 408 requirement
of a tolerance for residues is required.

§ Small-scale field trials (<10 acres) without the issuance of an EUP or tolerance for residues, require that all
the plant material potentially containing the residue is destroyed or used for additional experimentation and
will not enter the food supply.
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PIP Data Evaluation
To evaluate the safety of PIPs for human health and the environment, EPA considers
data and other information (e.g., scientific rationale) to address the following topics:
§

Product Characterization

§

Human Health

§

Non-target organisms

§

Environmental Fate

§

Gene Flow

§

Threatened and endangered species

§

Resistance Management

For more detailed information on data evaluation for PIPs, please refer to EPA’s “PlantIncorporated Protectants Data Symposium” at: https://www.epa.gov/regulation-biotechnologyunder-tsca-and-fifra/plant-incorporated-protectants-data-symposium
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PIP Data Evaluation (cont.)
Assessment categories
Origin and nature of
PIP trait
Transformation system
Product
Characterization

Characterization of
inserted DNA
Inheritance and stability
after transformation
Protein characterization
and expression
Residue
analytical method
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PIP Data Evaluation (cont.)

Assessment categories

Informs

In vitro digestibility
Allergenicity
Heat stability
Human Health
Acute oral toxicity

Amino acid similarity

Toxicity

Allergenicity & Toxicity
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PIP Data Evaluation (cont.)
Assessment categories
Environmental
fate / exposure
Non-target
organism hazard
Environmental
Assessment

Horizontal gene
transfer to soil organisms
Gene flow & development
of invasiveness
Threatened and
endangered species
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Environmental Risk Assessment
Data required for Ecological Effects-NTOs
ü
ü
ü
ü
ü
ü
ü
ü
ü
ü

Avian oral toxicity
Avian oral dietary ‘toxicity’
Freshwater fish oral toxicity
Freshwater invertebrate testing
Honey bee oral toxicity testing
Non-target arthropod testing
Wild mammal toxicity *
Estuarine and marine animal testing *
Non-target plant toxicity studies *
Endangered species considerations® exposure
determination
* Often satisfied with data citation or rationale

Gene Flow from PIP Expressing Plants
• Hybridization between GE crops to
compatible wild relatives requires an
assessment of potential impacts
• Pollen flow to related crops does not
require an assessment if the PIP trait
has an associated food tolerance
exemption unless the crop is
persistent or invasive
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Update to Current PIP Exemptions
• EPA currently regulates all PIPs except those created through conventional
breeding as exempted by regulation at 40 CFR 174.25 and 174.508.
• Due to recent technological advances, EPA has proposed to update the existing
exemptions for certain PIPs. This update would be to accommodate those PIPs
that are formed when genetic material is transferred using bioengineering
technology between plants that could otherwise transfer the genetic material by
interbreeding.
• The proposed rule is intended to implement policy goals supported by multiple
administrations
• 2016 National Strategy for Modernizing the Regulatory System for
Biotechnology Products,
• 2017 Update to the Coordinated Framework for the Regulation of
Biotechnology, and
• 2019 Executive Order 13874: Modernizing the Regulatory Framework for
Agricultural Biotechnology Products.
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Update to Current PIP Exemptions
• Since 2001, PIPs moved between sexually compatible plants through conventional
breeding are exempted from regulation
under FIFRA and FFDCA (40 CFR 174.25).
Ø Exception: Adverse effects reporting requirements still apply.

• The “conventional breeding” definition specifically excludes PIPs developed
through biotechnology (40 CFR 174.3).
• That means, PIPs that are identical to those that could be moved through conventional
breeding, but are created through biotechnology currently require a registration
(e.g., gene-edited PIPs).
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Proposed rule for “PIPs based on sexually compatible plants created through biotechnology”
• EPA’s proposed rule would allow certain PIPs created through biotechnology to also be
exempt under
existing regulations, in cases where those PIPs:
1) Pose no greater risk than PIPs that EPA has already concluded meet safety requirements,
and
2) Could have otherwise been created through conventional breeding.

• Proposal includes a process to determine the eligibility for exemption:
1)A developer may submit either a self-determination letter,
and/or
2) Request EPA confirmation that their PIP meets the criteria for exemption.
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Limiting exempt pesticidal substances to only those that are found in plants that are sexually
compatible with the recipient plant

• New proposed definitions: “native genes” and “native alleles” limit the pesticidal
substances eligible for exemption to those found in plants that are sexually
compatible with the recipient plant.
• Specifically excludes use of transgenes that could be moved between sexually
compatible plants through conventional breeding.
Ø Example: A bacterial endotoxin from B. thuringiensis that was engineered into plant “A”
(source plant) would not qualify as a native gene to be used in plant “B” (recipient plant)
as B. thuringiensis and plant “B” are not sexually compatible.

• By limiting the pesticidal substances to only those that are found in plants sexually
compatible with the recipient plant, EPA can rely on the history of safe use
associated with conventional breeding to conclude negligible risk of novel
exposures or hazards.
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Online resources – proposed rule
The proposed rule and associated documents are available in Docket#
EPA-HQ-OPP-2019-0508 on www.regulations.gov:
https://beta.regulations.gov/document/EPA-HQ-OPP-2019-0508-0002)
On September 28, 2020, EPA held a webinar to present an overview of
the proposed exemption and associated exemption process:
https://www.youtube.com/watch?v=8cj34z8d9Gw&feature=youtu.be
&app=desktop)
Originally proposed October 9, 2020. 8120 comments received from the public;
EPA is currently formulating responses to these comments and deciding whether
to finalize the proposed rule.

PIPs – Information Resources
• Biopesticides - www.epa.gov/pesticides/biopesticides
• Pesticide Registration Manual - www.epa.gov/pesticide-registration/pesticide-registration-manual
• Registration Fees under PRIA - www.epa.gov/pria-fees
• Pesticide Registration - www.epa.gov/pesticide-registration
• Plant-Incorporated Protectants - www.epa.gov/regulation-biotechnology-under-tsca-and-fifra/overviewplant-incorporated-protectants
• Current and Previously Registered PIPs and their Risk Assessments - www.epa.gov/ingredients-usedpesticide-products/current-and-previously-registered-section-3-plant-incorporated
• Tips for PIP Experimental Use Permit Submission - www.epa.gov/regulation-biotechnology-under-tsca-andfifra/tips-plant-incorporated-protectant-pip-experimental
• Guidance on Small-Scale Field Testing and Low-level Presence in Food of PIPs - www.epa.gov/pesticideregistration/prn-2007-2-guidance-small-scale-field-testing-and-low-level-presence-food
• PIP Data Symposium - www.epa.gov/regulation-biotechnology-under-tsca-and-fifra/plant-incorporatedprotectants-data-symposium
• Unified Website- https://usbiotechnologyregulation.mrp.usda.gov/
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