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SUMMARY: We are amending the regulations regarding the movement (importation, interstate
movement, and environmental release) of certain genetically engineered organisms in response
to advances in genetic engineering and our understanding of the plant pest risk posed by
genetically engineered organisms, thereby reducing the regulatory burden for developers of
organisms that are unlikely to pose plant pest risks. This final rule, which marks the first
comprehensive revision of the regulations since they were established in 1987, provides a clear,
predictable, and efficient regulatory pathway for innovators, facilitating the development of
genetically engineered organisms that are unlikely to pose plant pest risks.

DATES: Effective [Insert date 90 days after date of publication in the Federal Register].

Sections 340.4 and 340.5 are applicable beginning April 5, 2021.
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Background

The Animal and Plant Health Inspection Service (APHIS) of the United States
Department of Agriculture (USDA) administers the regulations in 7 CFR part 340, "Introduction
of Organisms and Products Altered or Produced Through Genetic Engineering Which are Plant
Pests or Which There is Reason to Believe are Plant Pests™ (referred to below as “the
regulations”).

These regulations govern the introduction (importation, interstate movement, or release
into the environment) of certain genetically engineered (GE) organisms.

Along with the Environmental Protection Agency (EPA), and the Food and Drug
Administration (FDA), APHIS is responsible for the oversight and review of GE organisms. In
1986, the Coordinated Framework for Regulation of Biotechnology (Coordinated Framework)*
was published by the Office of Science and Technology Policy. It describes the comprehensive
Federal regulatory policy for ensuring the safety of biotechnology research and products and
explains how Federal agencies use existing Federal statutes to ensure public health and
environmental safety while maintaining regulatory flexibility to avoid impeding the growth of
the biotechnology industry. The Coordinated Framework explains the regulatory roles and
authorities for APHIS, EPA, and the FDA. The Coordinated Framework was updated in 2017 in
light of advances that had occurred since 1986 in the field of biotechnology.

APHIS first issued these regulations in 1987 under the authority of the Federal Plant Pest
Act of 1957 and the Plant Quarantine Act of 1912, two acts that were subsumed into the Plant

Protection Act (PPA, 7 U.S.C. 7701 et seq.) in 2000, along with other provisions. Since 1987,

To view the 1986 framework, go to
https://www.aphis.usda.gov/brs/fedregister/coordinated_framework.pdf. To view the 2017
revision to the framework, go to
https://www.aphis.usda.gov/biotechnology/downloads/2017_coordinated_framework_update.pdf



APHIS has amended the regulations six times, in 1988, 1990, 1993, 1994, 1997, and 2005, to
institute exemptions from the requirement for permits to conduct activities for certain
microorganisms and Arabidopsis, to institute the current notification process and petition
procedure, and to exclude plants engineered to produce industrial compounds from the
notification process.

While the regulations have been effective in ensuring the safe introduction of GE
organisms during the past 30 years, they do not reflect the findings from APHIS’ three decades
of experience in evaluating GE organisms for plant pest risk or account for developments in
genetic engineering over that period. APHIS’ evaluations to date have provided evidence that
genetically engineering a plant with a plant pest as a vector, vector agent, or donor does not
result in a GE plant that presents a plant pest risk. Further, genetic engineering techniques have
been developed that do not employ plant pests as donor organisms, recipient organisms, vectors,
or vector agents, yet may result in organisms that do pose a plant pest risk. Given these
developments, as well as legal and policy issues discussed below, it has become necessary, in our
view, to update our regulations accordingly.

On January 19, 2017, we published in the Federal Register (82 FR 7008-7039, Docket
No. APHIS-2015-0057) a proposed rule? intended to revise our regulatory approach from
“regulate first before analyzing risks” to “analyze plant pest and noxious weed risks of GE
organisms prior to imposing regulatory restrictions.”

Under the January 2017 proposed rule, a stakeholder could request that we conduct a risk

assessment to determine whether a GE organism would pose plant pest or noxious weed risks

>To view the 2017 proposed rule, the subsequent withdrawal, all supporting documents, and
comments APHIS received, go to http://www.regulations.gov/#!docketDetail;D=APHIS-2015-
0057.



and thus need to be regulated. Regulated GE organisms could be imported, moved interstate, or
released into the environment under a flexible, risk-based permitting procedure.

APHIS received 203 comments on the proposal during the comment period.
Commenters expressed concerns about many provisions of the proposed rule. Many stated that
the proposed requirements would be too burdensome and had the potential to stifle innovation.

After reviewing the comments, APHIS subsequently withdrew the proposed rule.
Following the withdrawal, APHIS conducted extensive outreach. Our outreach efforts took
place in all regions of the United States and encompassed all sectors of the agriculture supply
chain, as well as academic researchers, growers of various crops, and advocacy
groups. Organizations ranged in size from small laboratories to larger scale businesses. APHIS
also took proactive steps to meet with organizations both supportive and skeptical of agricultural
biotechnology. In total, APHIS met with more than 80 organizations, including 17 universities,
State departments of agriculture, and farmer organizations.

Much of the feedback received during this process centered on the need to focus
regulatory efforts and oversight upon risk, rather than the method used to develop GE organisms.
Stakeholders also expressed a desire for flexible and adaptable regulations so that future
innovations do not invalidate the regulations. We also received feedback urging us to keep
international trade objectives in mind when proposing new regulations and ensuring that new
regulatory requirements are transparent and clearly articulated.

The feedback we received led us to update APHIS’ regulatory framework, in a manner
that further focuses our regulatory efforts on the properties of the GE organism itself rather than
on the method used to produce it. We believed that this regulatory approach would better reflect

our current knowledge of the field of biotechnology and would therefore enable us to evaluate



GE organisms for plant pest risk with greater precision than the existing framework allowed.
The regulatory framework was also intended to enable APHIS to avoid conducting repetitive
analyses, to utilize its staff time more efficiently than before, and to provide better stewardship
of taxpayer dollars.

On June 6, 2019, we published in the Federal Register (84 FR 26514-26541, Docket No.
APHIS-2018-0034) a proposal® to amend the regulations in accordance with the Secretary of
Agriculture’s March 28, 2018, statement on plant breeding innovations. The Secretary’s
statement and the accompanying explanatory details provided clarification on the USDA’s
oversight over plants produced through innovative, new breeding techniques, including genome
editing techniques. (The statement and further details are available at:
https://www.aphis.usda.gov/aphis/ourfocus/biotechnology/brs-news-and-
information/2018_brs_news/plant_breeding.)

We would note also that the June 2019 proposed rule and this final rule are consistent
with the President’s “Executive Order on Modernizing the Regulatory Framework for
Agricultural Biotechnology Products” (June 11, 2019, Executive Order 13874). Executive Order
13874 directs the Federal Government to adopt regulatory approaches for the products of
agricultural biotechnology that are proportionate to the risks such products pose, and that avoid
arbitrary or unjustifiable distinctions across like products developed through different

technologies. Among other things, Executive Order 13874 states that regulatory decisions

% To view the proposed rule, the comments we received, and supporting documents, go to
http://www.regulations.gov/#!docketDetail;D=APHIS-2018-0034. Additionally, please note that
within the body of this document, that rule and this final rule are referred to at times as the
Sustainable, Ecological, Consistent, Uniform, Responsible, Efficient (SECURE) rule. The
SECURE rule is the nomenclature used by USDA to discuss the rule with stakeholders.



should be science- and evidence-based, taking economic factors into account as appropriate and
consistent with applicable law; that regulatory reviews should be conducted in a timely and
efficient manner; and that biotechnology regulations should be transparent, predictable, and
consistent.

We solicited comments on our proposed rule and its supporting analyses until
August 6, 2019. We received 6,150 comments by that date. They were from developers of GE
organisms; growers of GE plants for food crops and other uses; trade associations representing
both of those groups and sellers of such commaodities as corn, soybeans, and grain; scientists
representing academic institutions; organic farmers and trade associations representing their
interests; consumer and public interest groups; and individuals. Most of the comments, while not
form letters, expressed a generalized, similarly themed opposition to GE products. Of the
comments that specifically addressed the provisions of the rule, approximately 25 expressed
some support for the rule. The comments are discussed below by topic.

Applicability of the Requlations

Exemptions
The June 2019 proposed rule exempted from the regulations certain categories of plants
that have been modified. Specifically, § 340.1(b)(1) through (4) proposed to exempt such plants
if:
e The genetic modification is solely a deletion of any size; or
e The genetic modification is a single base pair substitution; or
e The genetic modification is solely introducing nucleic acid sequences from within the
plant’s natural gene pool or from editing nucleic acid sequences in a plant to correspond

to a sequence known to occur in that plant’s natural gene pool; or



e The plant is an offspring of a GE plant and does not retain the genetic modification in the

GE plant parent.

In addition to above-listed categories, proposed § 340.1(c) stated that modified plants
would not be subject to the regulations if they have plant-trait-mechanism of action (MOA)
combinations that are the same as those of modified plants for which APHIS has conducted a
regulatory status review (RSR) and found not to be subject to the regulations under part 340.

The above-listed exemptions elicited a broad spectrum of comments. Some commenters
welcomed the regulatory relief offered by the exemptions as written, while others viewed them
as too broad and still others as excessively restrictive.

Among the commenters who viewed the exemptions as excessively broad, several
commenters stated that APHIS did not provide the “necessary scientific justifications” for the
exemptions from regulation listed in proposed § 340.1(b)(1) through (3).

The exemptions in § 340.1(b)(1) through (3) are based on the principles listed below.
(For reasons discussed later in this document, we are removing from this final rule the exemption
contained in § 340.1(b)(4) of the proposed rule, which would have pertained to “null
segregants,” or the offspring of a GE plant that does not retain the genetic modification in the GE
plant parent; while there is still a paragraph (b)(4) in this final rule, it serves a different purpose
which we discuss later in this document.)

1. Plants created through conventional breeding have a history of safe use related to

plant pest risk;

2. The types of plants that qualify for these exemptions can also be created through

conventional breeding; and



3. There is no evidence that use of recombinant deoxyribonucleic acid (DNA) or
genome editing techniques necessarily and in and of itself introduces plant pest
risk, irrespective of the technique employed.

When a plant meets one of the above-listed exemptions, therefore, it is not expected to
pose plant pest risks greater than the plant pest risks posed by plants modified by conventional
breeding methods and thus should rightly not be subjected to regulation under part 340. (The
term “conventional breeding” may generally be used interchangeably with “traditional
breeding.” In the June 2019 proposed rule, APHIS used both terms, with “traditional breeding”
appearing more frequently in the text. Based in part on dialogue with other agencies involved in
regulating biotechnology, we have elected to use the term “conventional breeding” throughout
this final rule and its supporting documents, except when the need to quote directly indicates
otherwise. For purposes of this rule and its supporting documents, “conventional breeding” has
the meaning it is understood to have within the context of part 340, based on the examples
provided immediately below. Other Federal or State regulations may use the term “conventional
breeding” in the context of their regulations and attribute slightly different meanings.)

We noted in the preamble to the June 2019 proposed rule that conventionally bred crops
have a long history of safe use with respect to plant pest risk and that the long history of
conventional plant breeding gives us extensive experience in safely managing any associated
plant pest risks. Conventional breeding techniques generally involve the deliberate selection of
plants with desirable traits from existing population genetic variation or from new genetic
variation created through artificial hybridization or induced mutagenesis. As we noted in the
June 2019 proposed rule, such techniques include marker-assisted breeding, tissue culture,

protoplast, cell, or embryo fusion, and chemical or radiation-based mutagenesis. Products



generated solely using such techniques have never been regulated under the part 340 regulations.
Although conventional breeding is not risk free, the risks associated with it are, according to a
1989 National Research Council (NRC) report®, “manageable by accepted standards.” In other
words, the types of traits that can be introduced through conventional breeding have not led to
plant pest risk concerns.

The types of DNA modifications that occur through conventional breeding by
mutagenesis are well characterized (Oladosu, et al., 2016; Kharkwal, et al., 2012). Among the
common outcomes that result from mutagenesis are deletions, insertions, inversions, or
translocations of DNA and base pair substitutions (Oladosu, et al., 2016) which often result from
double strand breaks in the DNA followed by natural DNA repair. Base-pair substitution also
results from chemical modification of a base followed by natural DNA repair. These types of
modifications occur at a low rate from naturally occurring environmental exposure to ionizing
radiation, radical oxygen, chemical compounds, or biological agents such as viruses, or at an
elevated rate in response to radiation and chemical-induced mutagenesis. In conventional
breeding, these types of DNA modifications are introduced randomly. Individual plants
possessing a mutation conferring a useful phenotype are isolated by screening, and random
mutations that are introduced and do not convey a useful phenotype are addressed during
backcrossing. New plant breeding technologies, such as those used in genome editing, can be
used to create targeted double strand breaks in specific parts of the genome that when repaired
result in deletions and small insertions, just as from natural environmental exposure or radiation

mutagenesis (Chen, et al., 2019). Likewise, new plant breeding technologies can also be used, in

“ National Research Council (NRC) 1989. Field Testing Genetically Modified Organisms:
Framework for Decisions. Washington DC. National Academy Press. 185 pp. Retrieved from
http://www.nap.edu/catalog/1431.html.



a specific, targeted manner, to create base pair substitutions that are similar to the modifications
that can be created by random chemical mutagenesis. In other words, the same types of DNA
modifications that occur in conventional breeding can also be constructed precisely using new
plant breeding technologies (Custers, et al., 2019). We are exempting plants generated using
plant breeding technologies that have non-templated insertions and deletions and that have a
single base pair substitution, because they could otherwise be created by conventional breeding
and pose no increased plant pest risk relative to their conventionally bred counterparts.

The exemption in proposed § 340.1(b)(3) applies to the use of new plant breeding
technologies to recreate the introduction of a gene, allele of a gene, or structural variation that
could otherwise be introduced by crosses. APHIS notes that conventional methods of plant
breeding and new plant breeding technologies often share the same goals with similar results.
Human selection of plants has been used for thousands of years; and crossing has been used to
introduce alleles into breeding populations since at least the early 18" century (Goulet, et al.,
2017). More recently, plant breeders have expanded the source of genetic material that can be
used to introduce genetic changes into breeding populations through wide crosses, embryo
rescue, and protoplast fusion (Bravo, et al., 2011; De Filippis, 2014; Singh, 1990), as well as the
rate of introduction of genetic material through marker-assisted and genomic selection; all of
these approaches are considered conventional breeding methods and are used to expand and
guide changes in the gene pool available within a population. Genetic engineering can be used
to introduce a genetic sequence from any donor source into plants, which cannot be
accomplished through conventional breeding. To limit the exemption in paragraph (b)(3) to
what is possible in conventional breeding, the third exemption applies only to the introduction of

a gene, allele, or structural variant known to occur from a donor source (1) in the same species as

10



the recipient, or (2) in a species compatible via wide crosses, embryo rescue, or protoplast fusion
with the recipient species.

The NRC has concluded in multiple studies® that there was no evidence of unique hazards
inherent in the use of recombinant DNA techniques with respect to plants, and that crops
modified by molecular and cellular methods should pose risks no different from those modified
by conventional breeding methods for similar traits. Moreover, new molecular methods for
editing genomes have been developed since the NRC studies that can be more specific and
precise than those evaluated by the NRC studies, and plants modified by these new methods
should also pose plant pest risks that are no different from plants that are modified for similar
traits by conventional breeding methods. For all of the foregoing reasons, we consider the
exemptions to be based on the best available science.

Some commenters stated that APHIS did not adequately consider risk when developing
the exemptions. It was stated that the proposed exemptions do not consider potential pest risks
or human, environmental, or agricultural impacts on nontarget organisms. A commenter claimed
that APHIS regulates risks other than plant pest risks, such as inadvertent introduction to the
food supply and economic impacts from gene flow, so there should be scientific evidence that

plants exempted from regulations do not pose any of the full range of risks.

*National Academies of Sciences, Engineering, and Medicine (NAS) 1987. Introduction of
Recombinant DNA-engineered Organisms into the Environment: Key Issues. Washington, D.C.
National Academy Press. 24 pp. Retrieved from https://www.nap.edu/read/18907/chapter/1.

National Research Council (NRC) 1989. Field Testing Genetically Modified Organisms:
Framework for Decisions. Washington DC. National Academy Press. 185 pp. Retrieved from
http://www.nap.edu/catalog/1431.html.

National Academies of Sciences, Engineering, and Medicine (NAS) 2016. Genetically

Engineered Crops: Experiences and Prospects. Washington, DC National Academy Press. 420
pp. doi:10.17226/23395. Retrieved from http://www.nap.edu/23395.
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We do not agree with these comments. With regard to the commenters who stated that
the exemptions failed to consider impacts on non-target organisms, APHIS considers impacts on
non-target organisms that are beneficial to plants to be indirect plant pest impacts. It is not
accurate to say that APHIS has previously regulated risks other than plant pest risks. Under the
current regulations prior to the effective date of this final rule (referred to below as “the current
regulations”), APHIS has imposed measures to limit gene flow from GE plants that already met
the definition of a regulated article. (Please see the “Implementation Table” on Regulations.gov
regarding the dates when various provisions of this rule become applicable.) In these cases,
APHIS considered the GE plants to be regulated articles because they had used a plant pest as
the donor organism, recipient organism, or vector or vector agent, and therefore could pose a
plant pest risk. As noted in the proposed rule, APHIS’ evaluations to date have provided
evidence that genetically engineering a plant with a plant pest does not in and of itself result in a
plant that presents a plant pest risk, however. In cases where GE crops were not subject to
regulation, no “other risks” such as inadvertent introduction to the food supply or economic
impacts from gene flow have been regulated by APHIS insofar as they were outside the scope of
the regulations.

A commenter opposed the exemptions listed in proposed § 340.1(b)(1) through (3) on the
basis that plants produced through most methods that would be used for genome editing are
regenerated from single cells in tissue culture, resulting in somaclonal variation with
unpredictable consequences, and that off-target mutations caused by genome editing are more
likely than chemical and radiation mutagenesis to be non-random. A second commenter asked

that the exemptions be limited so that they apply only to plants produced using techniques that
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minimize off-target mutations. A third commenter asked whether off-target mutations are
considered when determining eligibility for an exemption.

Somaclonal variation has been utilized extensively for breeding purposes, and the
resultant new plant variety is not subject to the APHIS regulations in part 340 that we are
replacing with this final rule (Krishna, et al., 2016; Neelakandan and Wang, 2012). APHIS is
not aware of a reason to mandate government oversight over new plant varieties resulting from
somaclonal variation.

Background mutation occurs naturally in plants and does not raise plant pest risk
concerns in conventional breeding programs. APHIS does not believe it is necessary to regulate
off-target effects of genome editing in plants because (1) the off-target mutation rate from
genome editing is low relative to the background mutation rate that occurs in conventional
breeding, and (2) whatever changes do occur are likely to be segregated away from the target
mutation during the breeding process. Comprehensive CRISPR/Cas off-target analysis on a
genome-wide scale has been performed in rice, maize, tomato, and Arabidopsis (Feng, et al.,
2014; Feng, et al., 2018; Peterson, et al., 2016; Nekrasov, et al., 2017; Lee, et al., 2018; Tang, et
al., 2018). In these cases where the frequency of off-target mutation was measured in
CRISPR/Cas expressing lines and their progeny, the authors concluded that the rate of off-target
mutation was below the level of background mutation induced during seed amplification or
tissue culture (Hahn and Nekrasov, 2019). Although there can be variation in off-target mutation
rates due to the nature of the technique used and the biological system to which it is applied, the
mutation rates in such conventional breeding techniques as chemical and irradiation-based

mutagenesis dwarf the rate associated with such methods.
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Due to the nature of plant breeding — in which populations are created and evaluated, and
individual plants are selected for the intended modifications — off-target changes are likely to be
lost unless they are genetically linked to the targeted modification that is introduced. APHIS
wishes to clarify that, for these reasons, off-target mutations are not considered when
determining eligibility for an exemption. This is also consistent with APHIS’ approach regarding
conventional breeding techniques. As noted above, these techniques often have a high mutation
rate, but have a history of safe use with respect to plant pest risk. APHIS has modified the
regulatory text in § 340.1(b) to indicate that we are considering only targeted modifications when
determining eligibility for an exemption.

Some commenters stated that the scope of the exemptions listed in proposed
8 340.1(b)(1) through (3) should be broadened to encompass the range of genetic modifications
that are accessible to plant breeders through conventional breeding methods, and proposed
alternative language that would allow an unlimited number of genetic modifications to be made
and exempt from the regulations.

The commenters appear to have interpreted our references in the June 2019 proposed rule
and its preamble to plants that could otherwise have been developed through “traditional
breeding methods” to mean any type and extent of genetic change that is theoretically possible
through conventional breeding methods. There are many biological and practical factors that
affect a plant breeder’s ability to develop a new crop variety by introducing genetic variation and
intentionally selecting for desired traits. These include the number of targeted loci and type of
desired genetic changes, the genetic distance between the desired changes, generation time,
breeding system (sexual or asexual, self-compatibility), ploidy level and genomic complexity,

resource availability (time, money, labor, and genomic resources), and other factors. These
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factors, and thus the extent of intentionally selected genetic variation that can be introduced, vary
widely among plant species. Moreover, new plant breeding techniques can make possible more
complex combinations of genetic modifications than can practically be achieved through
conventional breeding methods (Custers, et al., 2019; Wolter, et al., 2019; Najera, et al., 2019).
Currently, APHIS lacks sufficient familiarity to develop a risk-based exemption for products
containing complex combinations that might be produced in the future. APHIS is clarifying that
the exemptions listed in 8 340.1(b)(1) through (3) are based on types of modifications that are
easily recognizable to the developers of the organism and on genetic changes that could be
practically achieved by conventional breeding methods in any plant species. However, over time,
APHIS expects to gain more familiarity with the products of these new plant breeding
innovations. Accordingly, we are revising 8 340.1(b) to establish a process for listing additional
modifications that plants can contain while still being exempted from the regulations. This
process is specified in paragraph (b)(4) of § 340.1 in this final rule.

Some commenters inquired how the exemptions in proposed § 340.1(b)(1) through (3)
pertain to combinations of genetic modifications or to sequential edits. For example, would a
deletion and a single base substitution made at the same time in a plant qualify for exemption? If
a single change is made to a plant, when could another change be made that qualified for an
exemption? Some commenters argued that there is no valid scientific reason that the exemptions
should not allow multiple simultaneous genomic changes to be made. Other commenters asked
us to reaffirm that the exemptions are limited to only a single genome editing change, and that a
plant containing multiple changes made at the same or different times would not be exempt, or
that we delete the exemptions altogether, since genome edits could be made sequentially such

that each intermediate organisms would be exempt, cumulatively resulting in a final organism
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with many targeted changes that would also be exempt. Several commenters requested that
APHIS include a process for adding new categories of exemptions and revising exemptions in
order to ensure that the regulatory system stays up to date and keeps pace with advances in
scientific knowledge, evidence, and experience.

APHIS seeks to clarify that exemptions listed in § 340.1(b)(1) through (3) apply to plants
containing single targeted modifications. The exemptions were formulated to apply to what
could otherwise be achieved through conventional plant breeding techniques in any species. As
discussed above, the plants that are eligible for exemption would have no increased plant pest
risk than conventionally bred plants. APHIS realizes that in some species, a single targeted
modification is often less than what could otherwise be developed through conventional
breeding. However, as noted above, the extent of intentionally selected variation that could
otherwise be introduced through conventional breeding varies depending on the plant species.
To establish clear and unambiguous exemptions that could apply to any plant species while
enabling for variation in what can be achieved through conventional breeding, APHIS has
revised the regulatory text in § 340.1(b).

Initially, the exemptions will apply only to plants containing a single targeted
modification in one of the categories listed. APHIS anticipates scientific information and/or
experience may, over time, allow APHIS to list additional modifications that plants can contain
and still be exempted from the regulations so that the regulatory system stays up to date and
keeps pace with advances in scientific knowledge, evidence, and experience. This may include
multiple simultaneous genomic changes. If the Administrator determines that it is appropriate to

list additional modifications, APHIS will notify the public in the Federal Register and will take
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public comment. After reviewing the comments, APHIS will issue a subsequent notice
announcing its determination. This process is provided in new paragraph (b)(4) in 8 340.1.

One commenter requested that APHIS document examples of deletions of any size that
could be made by conventional breeding.

The first exemption allows a single deletion of any size because radiation can create any
size deletion. As mutations are typically detrimental to the organism, what is achievable in
practice is limited by the viability and fertility of the organism. Large mutations can be
maintained in a heterozygous state but do not tend to undergo homozygous inheritance (Naito,
2005). For example, in Arabidopsis, which has a genome size of 135 Mb (Arabidopsis Genome
Initiative, 2000), a radiation-induced deletion of 3.1 Mb was obtained that disrupted 852 genes
and was maintainable only as a heterozygote presumably because genes essential for survival are
present in the deleted region (Kazama, et al., 2017). Polyploid plants and those with large
genomes are better able to accommodate even larger deletions (Men et al., 2002). For example,
in hexaploid wheat, X-ray mutagenesis was used to create a mutant, Ph1-, widely used in
breeding programs, that has a 70 Mb deletion (Sears, 1977). To put the size of this deletion in
perspective, it is larger than half of the entire genome of Arabidopsis.

Some commenters recommended that the exemption in § 340.1(b)(1) be broadened to
allow for insertions that occur during the natural DNA repair mechanism after double-strand
break of the DNA. In the proposed rule, the exemption in paragraph (b)(1) mentions only
deletions.

APHIS agrees with the comment. Deletions, small insertions, and combinations of
deletions and insertions are all possible outcomes resulting from the cellular mechanisms used to

repair DNA breaks that occur naturally or that are induced during conventional plant breeding,
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and all have been used in conventional plant breeding (Manova and Gruszka, 2015; Wang, et al.,
2016). The exemption in § 340.1(b)(1) has been revised to reflect all of the possible outcomes of
natural DNA repair mechanisms that occur in the absence of a deliberately provided repair
template.

A commenter asked that APHIS eliminate the exemptions for deletions and single base
pair substitutions, arguing that any type of change in a gene sequence can potentially cause
phenotypic changes that have significant consequences.

APHIS disagrees with this argument. Naturally occurring single base pair substitutions
and deletions are commonly induced and are widely used to generate new crop varieties in
conventional mutation breeding, which includes both chemically induced and irradiation-based
mutagenesis (Oladosu, et al., 2016; Kharkwal, 2012; Ahloowalia and Maluszynski, 2001). The
targeted single base pair substitutions or deletions covered by these exemptions are the same in
kind as, and do not pose any increased plant pest risks than, the substitutions or deletions
introduced through conventional breeding. Thus, they should not be subject to the regulations.

Many commenters argued that limiting the exemption in proposed § 340.1(b)(1) to a
single deletion and the exemption in § 340.1(b)(2) to a single base pair substitution does not take
into account that multiple base pair substitutions and/or deletions are routinely and safely
introduced into plants using conventional breeding methods, including mutagenesis.

The argument that multiple substitutions or deletions can occur through conventional
breeding methods, including mutagenesis, seems to be conflating the specific targeted changes
that can be made via genome editing techniques with the multiple random changes that occur
during conventional breeding, only one or few of which might contribute to the desired

phenotype. In the case of random chemical or radiation mutagenesis, thousands of mutations are
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introduced into the plant but most are detrimental, or neutral at best. The fact that multiple
mutations exist in the plant is a negative feature that needs to be overcome by laboriously self-
fertilizing or backcrossing the mutated plant for multiple generations. Even then, a developer
may not find an agronomically suitable phenotype. By applying selection, it is possible, though
at a very low frequency, to get two desirable mutations in a single mutated line if the mutations
are unlinked. It is improbable to get two linked mutations in a single line, particularly if the
mutations are sought within the same gene. In contrast, genome editing can easily introduce
multiple beneficial changes in one generation, leading to phenotypes that we have not seen by
conventional breeding.

The exemptions listed in § 340.1(b) are based on measures that are easily defined, are
based on familiarity, and thus are meant to be limited to genetic changes that could practically be
achieved by conventional breeding methods in any plant. It is not possible to define a number of
such changes greater than one which could practically be achieved by conventional breeding
methods in all plant species. The number of changes that can practically be achieved through
conventional breeding methods can vary widely from one species to another. For this reason,
APHIS is retaining the limitation of a single modification, as this approach ensures that we can
identify those plants that pose a plant pest risk. We anticipate that most plants that are not
eligible for the exemption and do not pose a plant pest risk will pass through the RSR process
quickly.

In addition, as noted above, we are revising 8 340.1(b) by adding a new paragraph (b)(4)
that establishes a process for listing additional modifications that plants can contain while being
exempted from the regulations, based on what could be achieved through conventional plant

breeding. Thus, while the exemptions in § 340.1(b)(1) through (3) will initially apply only to
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plants containing a single modification in one of the categories listed, APHIS anticipates that
scientific information and/or experience will, over time, allow multiple and sequential changes in
some species after public notice and comment.

The introductory text of § 340.1(b)(4) provides that the Administrator may propose to
exempt plants with additional modifications, based on what could be achieved through
conventional breeding. Such proposals may be APHIS-initiated, or in response to a request.

Paragraph (b)(4)(i) sets forth the process for APHIS-initiated proposals. APHIS will
publish a notice in the Federal Register of the proposal by the Administrator to exempt plants
with additional modifications. The notice will make available any supporting documentation,
and will request public comment. After reviewing the comments, APHIS will publish a
subsequent notice in the Federal Register announcing its final determination and responding to
the comments received.

Under paragraph (b)(4)(ii), any person may request that APHIS exempt plants developed
with additional modifications that could be achieved through conventional breeding. The request
will have to include the following supporting information, in writing:

e A description of the modification(s);

e The factual grounds demonstrating that the proposed modification(s) could be

achieved through conventional plant breeding;

e Copies of scientific literature, unpublished studies, or other data that support the

request; and

¢ Any information known to the requestor that would be unfavorable to the request.

Paragraph (b)(4)(iii) provides the timeframe for Agency review of such requests. It

provides that, after APHIS receives all the information required for a request, APHIS will
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complete its review of the request and render a final determination within 12 months, except in
circumstances that could not reasonably have been anticipated.

Under paragraph (b)(4)(iv) if, after review of the request, APHIS disagrees with the
conclusions of the request or determines that there is insufficient evidence that the modification
could be achieved through conventional breeding methods, APHIS will deny the request and
notify the requestor in writing regarding this denial.

Paragraph (b)(4)(v) provides for Agency actions when we agree with a request. It states
that, if APHIS initially determines that the modification could be achieved through conventional
breeding methods, APHIS will publish a notice in the Federal Register in accordance with the
process set forth in § 340.1(b)(4)(i).

Under paragraph (b)(4)(vi), a list specifying the additional modifications allowed will be
posted on the APHIS website at https://www.aphis.usda.gov/aphis/ourfocus/biotechnology. This
list would include both those additional modifications originally proposed by the Administrator
and those that originate with a request.

Some commenters suggested a change to the exemption in proposed § 340.1(b)(2) so that
it would allow a limitless number of synonymous base pair changes. Synonymous base pair
changes, it was stated, do not alter the amino acid composition of the encoded protein. One
commenter suggested changing the exemption to allow however many specific and known base
pair changes are needed to achieve the intended MOA.

APHIS rejects the first suggestion because synonymous changes can lead, and indeed
have been made, to generate significant phenotypic changes, e.g., by altering mRNA splice sites,
promoters, and regulatory RNAs. APHIS