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First, a few nomenclature
ISSUesS.....

“Statute” v “Regulation” v “Guidance”

Law: Helps implement Agency’s best

FFDCA, the law; has force thoughts at the

NEPA of law—> CFR time; “advice” 2
GFl

By US Regulatory Agencies (FDA,

Colloquial, by many others, esp EU
d y 4 P USDA, others?)

Genetically “modified” Genetically “engineered”

Any changes by

the “hand of man” Uses rDNA technology
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Process

Genetic Engineering

|k Genetically Enginesred
| Animals

Introduction

Censbic engineenng 15 a targeted and powerful method of ntroducing desirable traits inta
animals using recambinant DNA {ONA) technology. DMA is the chemical nside the nucieus
of a cell that cames the genetic instructions for making living orgamisms,

In January, 2009, the Food and Drug Administration issued a final guidance for industry on
the regulation of genetically engineered (GE) animals. The guidance explains the process by
which FDA is regulating GE ammals and provides a sat of recommandations to producers of
GE zmimals to help them meet their obhigations and responsibiibes under the law. Whils the
guidance is intanded for industry, FDA believes it may slao help the public gain 2 better
understanding of this important and developing area.

What is FDA Doing?

Final Guidance Released 1/15/2009
* FDA Izsues Final Guidance on Ragulating Genatically Engineered Animals

* CWM GF1 #187 Regulation of Genetically Engineered Animals Containing Heritable
Racombinant DNA Constructs [PDF - 128KB)

Fact Sheet

General QA

FOu's Response to Publc Comments
Genatically Engineered Animals Diagram

Tanuary 15, 2009 Transannt for FoA's Madia Briafinn an FRa's Relaaze of a Final



GE Animal
Guidance

Final 1/15/2009

Guidance for Industry #187 - Regulation of
Genetically Engineered Animals Containing
Heritable Recombinant DNA Constructs

http://www.fda.gov/AnimalVeterinary/DevelopmentApprovalProcess/Geneti
cEngineering/GeneticallyEngineeredAnimals/default.htm



Scope

o All GE animals covered

o Enforcement discretion possible for low risk
applications

o INAD/NADA processes
o Post-approval responsiblilities



Key Concepts -1
Statutory/Scope

o Definition of “article”

rDNA construct intended to affect the structure or
function of the animal

o “All GE animals derived from the same tx event contain
the same article, and subject to evaluation under a
single new animal drug application.” uidance 187 p )

o No products in commerce without FDA approval
(minor exceptions > enforcement discretion)



Key Concepts -2 b
Risk-Based Approach {}

o Each GE Animal/rDNA construct event poses
unique risk(s)

Specific set of risk questions
Specific set of data/information driven responses

Case-by-case evaluation for each transformation
event (i.e., each “article™)



Two Paths

o Default assumption: INAD/NADA approach
All species traditionally consumed as food
All scenarios not considered “low risk”

o Certain low risk scenarios may be eligible
for enforcement discretion (ED)



Which Animals Can Follow the
Enforcement Discretion Route?

o For GE animals of non-food species:
Regulated by other USG entities
Raised/used in contained/controlled conditions

GE laboratory animals used in research
Institutions

Based on specific low-risk profile

Zebra danio aquarium fish
genetically engineered to fluoresce
In the dark (GloFish)



http://www.msnbc.msn.com/id/21134540/vp/22257875�

Environmental Review:
The Four Questions

Does article itself pose human, animal, or environmental
risk?
e.g., sequences causing human/animal disease, intrinsically or
by recombination?

Does GE animal pose more environmental risk than its
non-GE counterpart?

Does GE animal disposition pose human, animal, or
environmental risks?

Other safety questions?
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Environmental Safety
Assessment for the
Approval Pathway



The NADA/INAD Review Process
aka “Ziggy”

Hierarchical, weight-of-evidence, risk-based

Satisfies statutory requirements for safety,
effectiveness

Follows NADA regulations, with adaptations
for technology/expertise

Team-based review in new matrixed group




Statutory/Regulatory Requirements

o Sponsor must submit Environmental
Assessment/supporting data under INAD/NADA

o National Environmental Policy Act (NEPA)
requirement triggered by “agency action”

EA —=> FONSI? (finding of no significant impact)
If no FONSI, EIS (environmental impact statement)

< ol \Jeteringr




GE Animal:
Investigational Use

INAD = file: not authorization

Governs certain activities during development
Animal (drug) shipments/labeling
Record keeping
Disposition
No investigational animals/products in food/feed
supply without prior authorization

First look at environmental considerations
EA under INAD
Limited investigations under strict containment

Qualified investigators/collaborators



Environmental Safety

Are there direct or indirect
effects from introduction of
the GE animal into the
environment?

Decision




Environmental Assessment:
General Risk Questions

For a specific GE animal (population) containing a
specific rDNA construct....

Risk(s) under conditions of use/free release?

Likelihood of escape/free release?
Containment/redundancy

Potential [adverse] outcomes associated with
escape/free release?

Considered in context of appropriate comparator .....



What is the Appropriate
Comparator?

o Case-by-case determination

o Depends on proposed conditions of use

If concern Is “escape’....
May be useful to look at “farmed” equivalents
May rely on “wild” context

If concern Is “release”....
Look at most closely related wild relative

More careful look at other (non-target) components
of ecosystem

May have more modeling, data from close relatives



BUT!

o Can’t get to environmental review until other
components of hierarchical review done

o R&D and “release” phases generally involve
winnowing to a particular “lineage”

o Approvals can start narrow and widen with
supplements.



Environmental Safety

Post-Approval

Sl What are the risks of direct or indirect adverse outcomes associated
with the consumption of the GE animal as food or feed?
Claim Validation
| |
Environmental/Food/Feed Sa . . .
yr>vv—\m Direct or indirect effects
Genotypic and Phenotypic Durability Pl . .
. i gigragf‘er;:zg‘;eof ™ from introduction of the GE
Phenotypic Characterization of the GE Animal I . .
— the animal and potg animal into the
Molecular Characterization of lhﬁi Animal Li en Vl ro n m e n t')
MolecularCharacterizatio‘\of tw \\‘ Are the genotype ori, . -
product lifespan in a way that would affect the risks
e Deﬁ"&\ \ I associated with the product? Is there a plan in place to

monitor those changes?

Does the insertion of the rDNA construct pose a
hazaxd to the animal, humans, other animals by
feed, ox the environment?

Are there sequences that are likely to contain :
potential hazards to the animal, humans, or What haz_ards/_rl_sks_
animals consuming food from that animal, or the have been identified in
vironment? e.g., does the construct contain the hierarchical

m blllngle sequences from viruses that may be review?

endemic in that species?

\

Describes the animal, construct, and proposed claim




Prioritizing Concerns

Consideration of the following factors:

Ability of GE animal to disperse into diverse
communities upon release or escape

“Fitness” of GE animal within the receiving
ecosystem

Stability and resiliency of the receiving
community




Conceptual Model for Hazard
Characterization/Risk Assessment
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Conceptual Model for Hazard
Characterization/Risk Assessment
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Direct and Indirect Effects

Pathogen / disease transfer
Genetic disturbance
Resource competition
Displacement

Habitat destruction
Predation

O OO0 OO

v
Population changes

Community/Ecosystem disruptions



Inter-Agency Coordination

o Yes!

o Some Interactions legislated
NEPA
FDAAA
Endangered Species Act
Lacey Act

o Staff level interactions ongoing

o OSTP Iinteragency biotech working group



Take Home Message

o No environmental evaluations yet done for
intentional environmental releases

Likely to be an involved process
Very data intensive

Require good risk assessment models and
endpoints

o Agency Is open to input from stakeholders
Come see us
o If developing an animal for intentional release
Come see us early to expedite the process
Help us ask the right risk questions
Ensure adequate data generated




Thanks!

Contact info:

Eric Silberhorn
Eric.Silberhorn@fda.hhs.gov
240 276-8224

Larisa Rudenko
Larisa.Rudenko@fda.hhs.gov
240 276-8245
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