AquAdvantage Salmon

The Regulatory Journey

Sixth International Workshop on Regulatory Approaches for Agricultural Applications of
Animal Biotechnologies — Ghent, Belgium
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GENETICS AND BREEDING

INVITED PAPER

Transgenic salmon: tailoring the genome for food production

C. L. Hew*, G. L. FLETCHERT AND P. L. DAviEs]

*Research Institute, Hospital for Sick Children and Departments of Biochemistry and
Clinical Biochemistry, University of Toronto, Toronto, Ontario; TOcean Sciences Centre
and Department of Biology, Memorial University of Newfoundland, St John’s,
Newfoundiand and j Department of Biochemistry, Queen’s University, Kingston, Ontario,
Canada

The production of transgenic salmon using gene transfor technology is described. Both anti-
{reeze proteins and growth hormone genes have been successfully transferred. The expression,
inheritance and phenotypes are examined using a wide variety of techniques. The development
of new transgenics will be beneficial to aquacuiture. @) 1995 The Fisheries Society of the Britsh Isles

Key words: gene transfer; transgenic salmon; antifreeze proteins; freeze resistance; growth
hormone; enhanced growth rate.
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Regulatory Process

Manufacturing

What was the construct? How is it arranged in the fish?
Is the construct stable over multiple generations?

Safe for the Animal

Will the health of the fish with the
construct as described be negatively
impacted?

Safe for People (and Animals)

Will the food product produced from
the genetically engineered animal be
safe for people (and animals) to eat?
-Composition
-Allergenicity

Safe for the Environment

What is the risk of both our
facilities and the fish on the
environment?

Efficacy

Phenotpye expresses as planned

Stability

How do you ensure you continue to meet the product definition?



Keys to Regulatory Success

Define your product

Pre-submission Consultation

Quality Data & Documentation

Continued Communication

Recognition of the Economic Opportunity



AquAdvantage Salmon Defined

= Triploid female Atlantic salmon

= Single copy of Chinook salmon GH gene and
promoter from Ocean Pout anti-freeze protein
gene

= Significantly more AAS grow to 100 g body weight

than comparators within 2700°C-day

Achieve smolt- & market-size
~5x & ~2x faster, respectively

Market-S|ze ...... ff

AquAdvantage Conirol

Body
Weight

Smolt-Size

Days Post-Hatch



Long and Winding Road

2010/11 ®
*®FDA concludes AAS is 2022 :
. indistinguishable from Atlantic ® « Ground-breaking ‘:

salmon; safe to eat; and poses 2021 for 10,000 MT

2003 no threat to the environment s First harvest of farm in Ohio
First regulatory 2008 2009 AAS in the United
study to the FDA for * FDA approves AquaBounty g Submits final States and Canada

Brazil approve
AAS for
consumption

a Neyv A.nimal Drug @ Canada’s hatchery regulatory studyé
Application (NADA) * AquaBounty Technologies to the FDA

begins construction of a

e Last Harvest of
AAS in IN

land-based aquaculture
::-DgAg'5 NAD# | [arminPanama 2019 . « AAS and ABC
PO o | e * FDA lifts thelmport Alert allowing  Facilities sold to

for AAS salmon importation of AAS eggs into US Cooke

* Environment and Climate Change  Aquaculture
Canada (ECCC) approved the Rollo « Commercial

1989

First AquAdvantage® : ............................................. Bay production facility for the production Ceased
(AAS) line was create : ' : commercial production
E .......... .2018
2016 |

* Received approval from the FDA
to raise AAS Salmon
at the Company’s Indiana farm

* FDA Import Alert issued prohibiting
importation of AAS into USA until
fNg requirements announcedb

FDA

* Health Canada announces approval of
AAS for production, sale and human
consumption in Canada

* Completed a second harvest of AAS
Salmon in Panama farm and sold in
Canada

2015 R
FDA approved AAS f
consumption in USA

‘a

* Commenced production operations
at the Indiana farm with traditional
Atlantic salmon eggs




Reqgulatory Landscape

Country comparison of the regulation of AAS

United States

FDA-CVM
IGA is regulated as NAD

Phased Review Possible
Post-Approval Reporting
Supplemental Applications
for many changes
Facilities will be inspected

Canada

ECCC/HC— NSN
(Manufacture/Import)

* Facility Inspections

* SNAc
HC — Novel Food & CFIA -
Novel Feed
No Post-Approval Reporting
unless significant change

Brazil

AAS only approved for
food, not productionin
Brazil

CTNBio—Human and
Animal safety

Annual Reporting
Required.

Panama
Approval only to produce

AAS in pilot scale, not sell
for food.

Regulation as an LMO —
Cartagena Protocol even
for research.

Reporting Required based
on protocols submitted
Facility inspected by
MINSA




Challenges Post-approval

Post-Approval Burden on Developer

o Reporting Requirements - Research vs commercial
scale

o New Facilities/Same Risk

o Product forms - Fillet/HOG

Considerations for Regulators/Governments
History of safe use

Developer transparency

Risk — Consequence x Likelihood

Economic Benefit

O O O O O

Additional changes (e.g. via gene editing)
Everyone wants continued innovation




What a Great Product!
Wil AP0 JSREa 5 115y e



Our adversaries

Our adversaries were loud but did they really represent the general public?

Source: {'GI?.'-E Caortoons

Frankenfish: Beyond the Myth (uw.edu)

LiKe 1T NATORAL COUNTERPART IN
THE WILD 5 OUR GENETICALLY ENGINEERED
SAMON SWIMS AGAINST A TORRENT OF
TIDENCE THAT [T MAY BE UNFIT FOR. .
HOMAN CONSUMPTION 5 REA FoR
iTCAN S
E)Ol)B'FA AND ~THREATS TO_YOUR. HEAL
AND THAT OF YOUR KiDS /



https://smea.uw.edu/currents/frankenfish-beyond-the-myth/

Building Public Trust

Who are the Stakeholders?

Regulators

Politicians

, State, & National

o Local

Investors

Customers

Local Communities
NGOs & eNGOs
Our Team

Suppliers
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Tell The Story

Clear and Simple

Be transparent and authentic

Why is it important?

Remember your audience-Not everyone understands
science, and they don’t really care! Speak to what'’s
important to them

Active outreach to your stakeholders

LISTEN!



Consumer Sentiment Is Evolving — Additional Research In Process

Insights From The Proprietary Research Pave a Pathway To Achieve Consumer Acceptance

Top attributes for farm-raised salmon: Available — Affordable — Fresh — Safe to Eat —
Taste

53% first impression of GMOs related to food are neutral to Very Positive

60% neutral to very likely to purchase products they buy regularly if labeled as
GMO

70%+ neutral to very likely to purchase products they buy regularly if labeled with
USDA Bioengineered Disclosure Symbol

81% reacted neutral to very positive to the AquaBounty and AqguAdvantage story
and product attributes/benefits

70% likely to purchase and try AquAdvantage salmon at least once

Lessons Learned 7 out of 10 Consumers express
= Tell our story in non-technical language — the narrative should be transparent and simple willingness to purchase and try
AquAdvantage at least once

= Focus on critical messaging themes — establish a cadence of proactive messaging that is
consistent and reinforces AquAdvantage as safe, secure and sustainable

Source: AquaBounty Proprietary Consumer Research Q4 2019

= Leverage influencers and key opinion leaders to reinforce the AquaBounty story

= Build coalition of supporters

Qs)



Protecting the Customers and Brand

We closely monitored for backlash from the NGO community and the Hill. We were committed
to protecting our customers and worked closely with them to provide required support

BlockCorporateSalmon @blockcorpsalmon - Jul 8

@SamuelsSeafood just finding out salmon is not native to Indiana and
breaking down @AquaBountyFarms's "containment plan” that's all about
#female and #sterile. Talk about some #colonial #bullshit @goldblumicoky
saying it on TV a long time ago & bit.ly/boycottGMOsalm...

Big Food Service Giant Aramark Permanently
Rejects Genetically Engineered Salmon Ahead of

First U.S. Sales by AquaBounty

FOR IMMEDIATE RELEASE: February 3, 2021
FOR MORE INFORMATION: estefania@realfoodgen.org

Frankenfish?

NATION WIDE, February 3, 2021 — After pressure from the Block Corporate Salmen campaign
and advocates for wild salmen, top food service company Aramark has made a public

i to reject Genetically Engi d Salmen in compli with demands from American
Indian communities.

*Thanks to the efforts of countless Salmon Peoples and the BlockCorporateSalmon Campaign
today we make a stand for natural and wild salmon ecosystems. All around the country
organizers are working with food sovereignty advocates to stop this fake salmon and biotech
companies’ stealing from inable salmon ities and wild salmon =
Wassilie, Yup'ik biologist and organizer with the #BlockCorporateSalmon

-~
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bel on it!

Aramark joins two other major food service companies, Compass Group (OTCI
and Sodexo (SDXAY), as well as the largest U.S. grocery retailers, seafood
restaurants that have stated that they will not sell GE salmon. This widespread
comes ahead of AquaBounty Technologies' plans to sell the first GE animal P :
consumption in the U.S., and a disagreement between the USDA and the FDA . ut
agency should be regulating future GE animals.

GE salmon introduces a new threat to Salmon People and salmon populations,
decline from human interference. Organizers with the #BlockCorporateSalmon
Uprooted and Rising are calling for a boycott of all GE salmon.

We continued to push back in a professional manner; holding adversaries accountable
for misinformation & mischaracterizations

w



Change the Conversation and the Landscape

Proactive and positive messaging thru media and social media in a strong and effective cadence

Our Approach Our Plan

Engage experts in a comprehensive campaign targeting adversaries Strong, public, and principled stance

= Taking Control of the Narrative

= QOpen Declaration

Directly counter misinformation and attacks

First-person posture is highly credible
= Messaging Binder

* [nitial Anchor Content Moves control of messaging to AquaBounty
= Media Criticism Adversary Exposé
=  Customer Relations

Social & Digital Media Activation

= Third Party Coalition — Highly Supportive stakeholders

= Rapid Response — Research & Reconnaissance




Everything Salmon Should Be and More

CONSISTENT: Domestic Salmon Supply

Optimized conditions and carefully monitored, land-based fish
farms provide a consistent supply of salmon raised in the U.S.

SUSTAINABLE: Good For Planet

Greater than 95% water recycled.
Reduced transportation to consumption
results in lower carbon footprint
compared to other farming practices

FRESH: Close Key Markets

Atlantic salmon raised near consumer
consumption and delivered fresh

EFFICIENT: Less Feed Used

Improvement in Feed Conversion Rate
(FCR)! compared to conventional salmon
reared in similar conditions

SECURE: Biosecurity

Designed to prevent escapement
and impacts on broader ecosystem
and protects against exposure to
disease and parasites.

1) Effects of combined ‘all-fish” growth hormone transgenics SAFE: No AntibiOtics or Contam i nants

and triploidy on growth and nutrient utilization of Atlantic
salmon (Salmo salar L.) fed a practical grower diet of

known composition — Elsevier, May 24, 2013 Disease-free environment reduces the risk of infections commonly
seen in sea-cage farming 16



Lessons Learned
&

What's Next?




What to consider as an Early Developer

Focus on the Regulators, Politicians & Indigenous
Communities

o Build relationships

o Provide perspectives

Your data is important

o It should support the regulators and help explain their
decisions

Be proactive within your communities. As you listen, be
prepared to speak to what matters with them. What are their
needs?

Leverage relationships with industry organizations




Regulations of the Future

Public opinion is changing
o Cultural Considerations

Need for Change

Policy is evolving

Programmatic approvals

o EA - Similiar decisions on
similar facilities/designs

o Trait

V., MORNING CONS
VIEWS OF AGRICULTURAL BIOTECHNOLOGY

Two-thirds of voters agree the government’s regulatory approval process should be
updated to allow agricultural biotechnology companies to bring innovative product

to market more quickly.
Do you agree or disagree that the government's regulatory approval process should be updated to allow agricultural biotechnology
companies to commercialize innovative products more quickly?

66%

17%
' ' . 17%
60
-A)
Strongly agree Somewhat agree Somewhat disagree Strongly disagree Don“)tp[fnnlgugmo

@



The Next Generation of Regulation
Changes Made and Additional Considerations

It’s been 10 years since FDA Approved AquAdvantage salmon

FDA has updated Guidance 187; Canada has revised CEPA (1999) and the NSN
Regulations will follow.

Pathway to Success for animals with multiple edits or if the animals will only be
used for conservation

Decisions based on cost of regulation. How can we move animals with more
complicated edits forward and foster innovation?

20



Factors Affecting Cost

Regulatory Oversight is Required

@

Risk Appropriate Hypothesis Driven Timely Review
Regulation
Technology/Product Post-market
Specific Question Surveillance

21
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Thank you!

Shout out to Mark Walton

RQS International
Chantal March

Co-Founder and Co-CEO
(709)699-0671
cmarch@rgsinternational.com

www.rgsinternational.com
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