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When we think of cows

We think of
products from
COWS:

 Leather
e Meat
« Milk



What if we could get ‘cow products ... without the
cows?

Products from cow genes inserted into
algae — with the application of the tools of
synthetic biology:
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Synthetic biology and Agriculture

Transtorm type of photosynthesis
Lreate new domestic crops
ncrease disease resistance
mprove animal production




synthetic biology changes in human health

v Jevelop new drugs

|
| 2. Improve drug effectiveness
ol i/ D 3. Improved nutrition
% 4. New vaccines!




But there had been little consideration of synthetic
biology and biodiversity




IUCN World Conservation Congress 2016

Kesolution /56 - "Development of IUCN policy in biodiversity conservation
and synthetic biology...."

to undertake an assessment..

to examime the organisms, components and products resulting from synthetic
biology techniques and the impacts of their production and use, which may be
beneficial or detrimental to the conservation and sustainable use of biological
diversity and associated social, economic, cultural and ethical considerations; and

to assess the implications of gene drive and related techniques and their potential
impacts on the conservation and sustainable use of biological diversity as well as

equitable sharing of benefits arising from genetic resources



ene Drive was one of the synthetic biology
applications considered




ILICN Task Force

+¢|UCN Commission members and Secretariat

+»Natural, social sciences

+¢ Governments, NGOs, Academia, Business

*¢ Indigenous Peoples

+% Africa, North America, Latin America, Europe, Asia,
Australasia




IUCN Technical Subgroup

| ead authors of Assessment

*|UCN Commission, Secretariat & Specialist broup members
»*Natural, social sciences

s Governments, NGOs, Academia, Business

**Indigenous Peoples

* Africa, North America, Latin America, Europe, Asia, Australasia




Technical Assessment - May 2019

-~

Genetics Frontiers for \JUCN

Conservation:
Genetic Frontiers for Conservation

An Assessment of Synthetic Biology and Biodiversity

An Assessment of Synthetic
Biology and Bindiversity
Conservation

EVIDENGE-BASED

220+ pages text
English, Spanish, French
Unline appendices




Froposed applications of synthetic biology for conservation

Global
Continent
Region
@ Eradicating invasive rodents from islands.
Country " @ Controlling invasive mosquitoes to prevent bird extinctions in Hawaii.
© Synthetic biology to address conservation threats to black-footed ferrets.
© Transgenic American chestnut for potential forest restoration.
Island(s) © Corals and adaptation to climate change/acidification.

© Horseshoe crab replacement for Limulus amebocyte lysate test.
@ Gene drive approach for malaria vector suppression in Africa.
@ Addressing honey bee colony collapse.



Ways that synthetic biology
can affect conservation

Ways that synthetic biology
can affect conservation

Applications intended Applications not intended

for conservation benefits for conservation benefits
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Redl_n_:e T_hreat Increase Re§|stance Pest Control Product Agriculture Enwrf)nme_ntal
(Mitigation) (Adaptation) Replacement Engineering
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Example Example Example Example Example Example
Eradicate invasive rodents Modify the genes of Reduce number Reduce impacts Increase Eliminate or
that cause extinction of corals to increase of mosquitoes of meat resistance to mitigate toxic
other species on island resistance towards that carry malaria. production. cotton leaf curl effects of
ecosystems. warming oceans. disease. chemical waste.

1 ! ! ! : ! !

Biodiversity

Impact on multiple scales
e Genes
e Species
e Ecosystem




Key Messages

Conservation implications:
Important implications

New tools: corservation needs them

Rapid growth: of syabio glbally - 5x

Increase

Engineered gene drive: wigroven, great
potential plus & minus

Beneficial conservation impacts:
possible but untested

Detrimental conservation impacts:
passible but untested

Values and worldview: infuence
development and assessment

Indigenous and local

communities: ey actors in research and
dBCisions

Lovernance: BXiSting Structures may be
challenged

Risk assessment: 7ot what Assessment is - far
technology or cases



DRAFT IUCN Princi

ples on the Intersection of
indiversity Conservation and Synthetic Biology

Technical Assessment

—
IUCN

Gene’nc Frontuers for Conse'vatlon |I»

Draft IUCN Boar
Motion

TITEN Palicy an Symbactc Talagy and Madvwe vty Cansevarioe

ViaaTevavy,
T EDOCECSTATENDNT

Tawrrzwaa thlonedioy e grids ez aoralabag n 2w peter! s toaod mretes s
Navay Prdeiby soghvwensd sace drhv] aad ik dbarsed relows bepaacurtwvs
o FuwrIIrco, ;rr ar

ety b s i s rees Trarwl ey
wd v Lred b pghuarny s mhmnxu

Areecrnrhledw raen. Tas ped et o1y irseimnieielnio e

potrria mEa o Tosrebe DapoteTa werty poed br ol Nz oy o the

LU A IVENVATES -V

- AMDERLZ LN

s

sl gdeg sclloradin A TN G b denden

o 3bb oA ol Nt ranety, 32 oo the I P ard acebabae ey

W1 e S las 1 povndi o we ) v

. % LI

Glawl regeeal 1d J TawITE

CAVIEEITO0 WA N I A e raanee s Bet PRt aanc by s ety e i A ha
photaly Tosccrem sride thrers 43 Srchnenety, ses soods ame easced b efacing
VRTINS PRaY Tt ceA dT NN sY D] Sk iy e erent pdabg e
Tacddd ol @ztaah Mazgy s dendazrg raphd s wils mraliae rxploathcn it
et a by g etsaar s petr et a by ww the fee Nt ey soeeaeovioe  Viea
peaerals thx baav ey thid 2otk bhiag posce poteatal Tao a3 tenlta o s
LA BEE 21D s edlag dat Tl egraadin, ok ianedh, Jargy, a3d
clrale jo sk, muiteizichgr 3 30e 180 0w of eezoen ars plzaedaad

Tt e Y o e S Lo 4 0 et < Ny AP e Coomra e e e
TR b



Draft [UCN Principles on the Intersection of
Biodiversity Conservation and Synthetic Biology

V. Key Considerations for applications

» Case-by-case decision-making;

= For applications of synthetic biology intended for
conservation goals, evaluation of existing alternatives;

= For applications of synthetic biology intended for purposes

other than conservation, steps to ensure that such

applications do not threaten biodiversity and its sustainable

USe,;

Staged assessment of risks and benefits;

Governance,;

Knowledge gaps and research needs;

Knowledge transfer and capacity building;

Potential introduction of moratoria.




| Where are we now in the process?

Draft Policy

Regional Conservation Fora
”

In a “holding position

\ Online debate of motion

In person debate of motion at WCC

Final policy voted on by IUCN
mambears at WCC 2020

If approved IUCN members and
others implement policy accordingly

i i & b g




Thank you



