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Helixes and the Circular Economy: Gene Editing, Sustainability,
and the Environment)

a A Jop de Vrieze, Independent Investigative Science Journalist

it GRS Alejandro Argumedo, Asociacion ANDES
Robert Deerenberg, Blue Genomics Chile and AquaGen Chile

Coenraad Krijger, IUCN NL
Aditi Mankad, Commonwealth Scientific and Industrial Research
Organisation
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A4S | ATFSIEIRA L FC{o4E A chY £ & 8 (Gene Editing on
the Global Stage: Considerations for Governance and Leadership)

i # A | Desiree Hoving, Independent Science Journalist

L e ;Flk Melinda Belisle, Bill & Melinda Gates Foundation
Guobin Cheng, Southeast University
Robert van Gorcom, Wageningen Food Safety Research

Shawna Lemke, Bayer
Delphine Thizy, Target Malaria

M E B fS - FH A 0 A 4F A Desiree Hoving & #1545 3 cjh =
o e E E RRARTT A R T RER g B R g H
% 2383 B CRISPR AL s & (i (724 o

FA3t B AR 34 7 A Fl B oA B DAk FIp A A 2 TRIS TR 2 4 (global
governance structure) & & > G fRt WA X R* Z K3 LE AR > BRZEFF
ATrERAIR > 2 PELRT pAATETEREF AFFHE o blde ! Fp
HAFPRE A2 A FFERPFET LR J:«Lé_}%i\é%‘:?"’%%ﬁ\—t;i;
o PR PR - BRI o A o LR A PR RE
o edr 3 Pl E R IR R B AR TP AT 2 B4l

PROEAS B R SREY - A o PR R A rix S > A
TEdAEmHe 2Pt P I REPE AR EFEHGAER ok d
HEF R L2 FArr i THrpd g F L5 3 F LjEc &g FHRIIP 5 E
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fotp B o FT P FRABERIRYAFEIRERE > FRREEBYE
HRH? SR PATRIE SN AR BB ERLTF & TRz P L

FEadg R JARATR O Bk & 2 0 @ L B AR
FEEEH O EAL LRH A PRSI o gt 2 v A

o d AR EMFNTL > T A REE BB T e m I > PR G kP

N

_‘.

¥4 TR

8 (7 - $% 578> Guobin Cheng (12 R) k#Ekp P Mka < F AL A
Flmfr A F R B2 FERLAE 4 iG> I o Foieg 4L o
KT ~ANIGHATIRES ZFFERPFLT o Y R I WMo g
R A AP ERRKEBA AN P IFEL AR TSP D R

—\

F 3 ¢ B % 2003-2016 = ¥ 2 F o B AT 4840
Mo R P R R AL %%%%.{ﬁ~ﬁ& CPES LI
TR L L Bdp e RN ISR R AT 23
GEERF LB P AR A EATRES Y SRR ey i
B pil s BpRaF 84 & tAeHhreE 2 3
BAFTE e F o WiE B L R PERAILG AT DN
Frii3RMFAEFE . b BY WA RB 2t %4
TR GRE - R T T R i 4G R TR AR M ek B Rehieio kB AT
CELEE s TR R A RT RO BIR R g LRI R - H g

%ﬁ”éW?ﬁ*%Pi%Eﬁﬁﬁ%Eﬁiéﬁiﬂ RS N

F % BTG B A SER G SR R RE o BB AR 0 AT
FRBZEHAHET E a3 EGTBA 2 ERY RAdifed > FRE>
L7 el gaf > gLy 00 3 PR3 A LRI ERL i enita o
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(2) L4 (Keynote)
CRISPRCON2019 & 447 & 3-8 ¢ i JLFHA WP 407 !
A ~ CRISPR #1 % g2 5z 2 3% © A Conversation on CRISPR Science and
Policy
& 17 7 Joost Van Kasteren 11 k3> 2)5% » B #B T < FFEF
Poud & R—CRISPR# 3 R Louise O. Fresco ~ # 7 R"% B ¥ fL # 5
i John van der Oost » % e 4731 A& FlsmiBAR 28 cny w8 B > #2185 7 it
EREMY DIEF > R FRHEEEE FOAFRERY e KR

f_fo
F%‘H%b%ﬁﬁﬁﬁﬁimhéqfﬁ%i#uﬁﬁéiﬁ4
EREREEF RS RE AR R o R g gire

KXzt e 3F 5008 p A3 ha; ERFEI Y- AR FEF AL

Flo BT ref g ARePATEPE 1 L0 g REAR A P Y Afiidie i
TERE A RFFFI R TR ﬁf&wegy E ek € > § RE
EYER 10 W R e b

e sn)l (off-target effect) =i 4L 23k H 30t 18 g 56
L ERTT®n o I 5otk B 2R ERESIRF A T it o AT
SolBH AT LD A TFTR R R ARSI BAGRENTE T A
CEMERORR BRI ot AFRBA )RR FEHE L HE L
Preranifr He €300 0 f o BB AEFT g EH L
FHGFATOT AN G AR MDA @ WEF HATE PT84 o
Bt L 5oy IHMRTBISEE 3 20 g3 N #i7E
FHATL PR SR E N PR G OCE RS P
Byt 4 o

B A TSI A R 0 RhE chder it Lo B 4 0 A
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SR IE L R S E NS SE S ERCEpr R LU R
FAPERE R B BF SR 45T EH R S
LHFALAHT A Mg > wom £ CRISPR 3jlims 2 4o et

M IR O G A S R B SR R L S AET R
RN FIAg T RED DA FPHEEEd MBS e
i

FMHAHMBEEL P A A TR DRG0 By
BEP TR FFAEITCBETAFRE N2 SFAHBTHEL
CEMABC Fo B FFATFRETS ST R BRI (AR
FFWEtm o FREFENNIMEASFIHE R EZ AT AR
BME R K ST 0 e L R AR R A TFSRIER T 2 4 Foh
E ORBEREFFRALLE o
A g L A e Flhe i i@ f A0 e0ig 2 fegh oA K (The Story of
Us: How Our Genes Explain Our Past and Inform Our Future) -

#-4 Dr. Adam Rutherford i i= Nature # 7| %84 -+ # > 7> BBC
TS ALFFF S P o Dr. Adam Rutherford r "DNA vs hip-hop" % 42 >
PAEEEHY LG 3R R EDFEL > TR RN RS
£ g d 58 KFEAFIPRSOFTERSY F AP L Andn F
HAafop o Bibrg 5B aipin 3 g A end e 50 R
BRI EL LN EARLPAH A ROE S g R AFE N
AR NPRAPHAF BB LT BRI F LRI FRS YR
EEBRIrEL B R EV R FF A PRI RHFAEI AFE TR
fe fosb uk i o

L RS R AR R R S LR & R

PR B B E A iR ATRHEEY T ST AT AR R
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TARREEY R A CRR VR AR R
Ep iR S SR NSNS S TS RN T L X T P
BIL R ATE AL § chrd i P R RS R & ¢ 0 B E R

BRE R AT RTHE R B L e s R TGS LD TR o

CRISPRcon2019 = i /#7 :#-
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(3) B-Pix 3 (Lightning presentation)

CRISPRcoN2019 ** & i3k ¢ 8 FF % 27 A2 10 ~ g8z > d 4
& FAMEH 8 2L Tl B AR B a3
A ~ CRISPR-Cas s svendf 2 B 3 (From Exploration to Exploitation of

CRISPR-Cas Systems)

POFBET B A PR FF 5 CRISPR-Cas 4 5o 2 & 5 b k52w
Afé > R4 At 0 F § CRISPR-Cas i b2 w2 A £ #4]1F* ¢ #y
A& AF AR FRE E DR FAEERE S F AT S P B
THRFIE o SRR oM e Iy F-Pipa A fRpr Cas9 HE L 7 %
PR TIGIEEY o B N AFF R FERE  LELFTRER
CRISPR-Cas 7 3% % s sife? 43 iienfp o2 3= F > g&i T 7 B R A4 7
FenCas AR d-e o 7 %HiBiT* 8 HAamR s o MERFIE 22

B BAFIFFRERF G ORI F > T4 R FIE B 0 PR
ELAE AN ¥ A L R . '?F‘ff*‘rs/,,\ # Kf ggf{'ﬁ,l‘ Gawmre N EH LR L TEHY
T F R P2 SRTY O REAER

B~ A FlmiER ) F g B LA Fk #42 (Gene editing to reduce gluten
immunogenicity in wheat)
o PA FlR ST F5IF LR F R B IR I P RLR
S BRSSP ERT Y E L Bf‘% R R B R ERERTH
G BEATIRIBERTT - k) F S BRT R AL RN ATR
5*]5"]‘2% e FFUTRBTF LR T RV S ERAKT R A
ST T A e PR FLI Y BB TR & 85% 2 4L
WA A 0 T o RA R FIRE TS S Lo TS R E R
Pl A A e R R RTEREEHRZIFVERLR 2
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C AT B 4 - FH{oi v (CRISPR and Malaria: Biology, Drugs

and Vaccines)

FORKEY O BRI R ILETR R AR G s A S
Bimre @4 e s B n Ik ——131*,4}};‘»\]43531%)’[?3};}@3& =2
PH¥ T RRERALIELI . S ATy kxS TR E A
Rk o ot W R FL SRR PI R R f BB e T e
gm,u@w&%%%%,y?ﬂ%@ﬁﬁﬁﬁﬁﬁﬁﬂ’P%%iaf’
BEY - FBEGRER 2 Rk o

Wiy L rARPEaL AR ERT R EEFEE (An Overdue

Overhaul: Why the EU’s GMO Legislation Needs an Update)

B g R E P2 -4 GMO ¢ IR 4= 2 % 4L Directive 2001/18/EC » #-#~
#F GMO z_ H 73t AnnexIA » T 25 4. 71> AnnexIB 2 18 %3 % Fokeig + o
e BCR 2 PRt ARATE T AT 24 5 5 GMO > e F ikt APt el
FARPEHTT F L P H A o S FEF L X047 GMO 2 R HERI 0 MILAT
By AT RN 2 E 5 2R ATH AnnexIC RATE I R HRR ~ 0 4
54 A S H R R GFAE o JFAT Annex IC % - A 0 L E I A RH
B FoH AT HRAF S F A e BRI TF RGN R
=y %?r%‘%t“ FOHRE L E DR G TEfoE B THRATHONREY o 24K
o rRFCRIIFERLE  THFRP IR T DAL ER R
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E~DNA $3& o i & — Sosk4 78w vr scid 22 B 7343 (DNA dialoog: a first
glimpse into the national dialogue on germline modification in the
Netherlands)

o R %I e A KR 7B b JK FIRERaE P A FIMIE R O AR T B e

g o SRAL s E 3 ENEHFRFHM T HEA A o BT o

ﬁﬁ~%&j¥£%§’ém%%&%ﬁyﬁﬁ’%*hwrkﬁﬁ;%*

SRl Vg - SRS & i S h A %ﬁr’ IS Y FARE e L

E AR A E BB FEHEF LA RFFEFATIPHRFARDEAFTET O .

%ﬁié?&ﬂ%%%‘%ﬂ%kgzm&ﬁﬁbf%’iﬁﬁﬁﬁiﬁ’

BEHRVHFELEGS R EARRrES AR LR ALy TES

FEfef L R -

Frig % L Flezag v 2 ek - p#fpsga = (Killing of Day-Old Chicks Can

Be Stopped Using Genetic Modification)

BIEA LR A kg 2 2 Fen a3t 4 182 R S1E B P ARAL e
FARMA T Vo N5 F F 2 S A SR 1T A
PRI ¢ F K Fd ()R AR A ¢ R (ZFW) & 7 R e F1(Z2)
e B2 R E A F AR L S MY ARSREISI FRE S 2R
(Z*Z) » e Fifp B % éﬁf:ﬁﬁ}-@W)m%%W?H&ﬁﬁgg

i
ok
T

pal

Zérjow;}iﬁ&,figp BET (70 M A 0 X GMO # IZARE W F i
AY¥ - FTEFY BL T FFOREL RGBS mE > M ERHET 0 A
BT s & % TP B R B TN 0 S R R R T A

B ATl A RA 0 P - A VAR REE o
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G iR it v § FIN2 i a g af{e® * g (Breeding healthier crops:

Dietary fibre and medicinal terpenes from chicory roots)

FEARmMEroOEE  JEYFEFFLESY L T RYFEF
77 EASBEREDEME (Inulin) > 3% T R £2% 58 & Frk

L
f%i@’?“ﬁﬁ%%]ﬂ“*ﬁaw°P“ A Ak T S B 2 1
EARM AT ARG E WG R SRRLAKE - it
B TS LR PR E F B LSS o TR 0 &
_’?_PE

BRI HEZ TR > AR P RLA N EA L

\T}D’é“

7
Fo BFRE L RE TUFH L LA IR LT o

Ho~ g 5 = e QA0 § o8 g d2 2+ 30842 (Removing the

Dopaminergic Inhibition to Study the Progression of Sexual Maturation in

Zebrafish)

FLANGT BT aow A a3 1% CRISPR-Cas9
WA AR S Tt R v RGERS AR B A A diB(T
BB AESREY RGP kAR 2 T ?i/f?%*v?;)éi

O
LA HFEETEAFEY BET R E

Al A F IR L8 S Fge{e4 4 52 % (CRISPR Creations: Science, Art &
Biohacking)
A A AT T R ML ATE A R st S AL S LB fRATR

Ho A7 BHE Y Aol EHiE e 2 BRI PN > U B et |
RN S N R 2 o gguﬂz? DR

B8

i A PR 8 AT g
e CRISPR» ¢ 2 % f § ®AB S » aie— BB A G § - 4 B

}ﬁ-ﬁiff’f@ * o
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I #E o ool T M oA FlAiEF 3 (Drawing on Experts,

Publics, and Stakeholders to Inform Genome Editing Research)

A4 gwr g Bd CRISPR $R 4 # Jennifer Doudna & 24 35§ > 14
24 CRISPR i i » u* A £ R n 3 ¢ HAFF T foir é
Fivh oA o REF P EEIE B AR FE S 2 XL
EARCERARE SRR 2 GRS R G o ¥IF L R4 B % CRISPR
PEAY fR Ao FIELF o TR AT N B~ UL AR P S B R
VIGERT AR TR 2 Y R R BGFAR GO c AR E G o A B
P ATFIMETF NSRS RE S Tl ie :L:é] o2 B R E R
FliBied 5 B2 FIZ M A > Rl EE LRy 2R A FE RS

Befegd gz NIRBLEFTALFEEIMN Lo 02 GG iy P

HRw ey ds B0 RS AP EF L iR £ ki 4 CRISPR

Pk ¢ B h s A gk o

Krfmited v fﬁﬁ i@ —g FRP = 2018 & 0] ;4?7 (How Do Dutch Plant
Breeders Feel about the 2018 Ruling by the EU Court of Justice?)

2018 £ 7 % 25 p > B AR Lt P AT us A e

B %2 ¢ 322 A Directive 2001/18 *i# Annex | A~ Annex | B #1751 » 2

TR X AR T e A P2 AT S HEY B E GMO 0 #

HAFGIEL 2 Fd &L P 2% L& T AN TERER RAE

BT BIFEALT FH100 5 757 8% (T T Ao d 1AL R R 2o

4

o
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e}

|2 P ARIET AP Y AR L AR T SRS P Y RT
TRF R FRERTE D SR L RS o RBL DT AE R
FRHRHL 37T e Fp a2 TR B T FRART P ZERE
¢ %t CRISPR $ifF2. Jis * RLks o
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(4) 14+ # (Ideas Marketplace)

(5)
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=3GRSS
CRISPRcon ##3t ¢ 6 7 20 p k4%

7.30 Registration Opens; Coffee and Networking
8.30 Welcome and Introductions
Q.00 PANEL DISCUSSION

@ Personal Reflections: The Promise and Perils of Gene Editing
CRISPR and other gene editing technologies pose sweeping implications for
our food, health and ecosystems. As we contemplate the future of gene
editing, how do societal narratives and personal stories of those most affected
illuminate and shape critical conversations about what is at stake in using —
and not using — these technologies?

10.00 LIGHTNING PRESENTATION
From Exploration to Exploitation of CRISPR-Cas Systems

1015 KEYNOTE

A Conversation on CRISPR Science and Policy

This interview with two of our CRISPRcon hosts from Wageningen University &
Research — an award-winning CRISPR researcher and a global thought leader
on agriculture and science policy — will explore current developments in the
gene editing field, the role of scientists in societal debate, and the future of
gene editing education and policy in the Netherlands and beyond.

11.00 Break
Participant-led roundtable conversations on gene editing topics across a

variety of applications and issues.
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11.30

11.30

11.45

12.45

13.30

1445

15.00

LIGHTNING PRESENTATION

@3 Gene editing to reduce gluten immunogenicity in wheat

LIGHTNING PRESENTATION

@3 CRISPR and Malaria: Biology, Drugs and Vaccines

PANEL DISCUSSION

@3 CRISPR Cures: Gene Editing in Personal and Public Health

Gene editing offers the potential to treat and prevent life-threatening diseases
and afflictions. But these potential CRISPR ‘cures' also open up questions
about personal choice, privacy and even ‘playing God' with both humans and
other species. How could gene editing be used for good in personal and
public health — and when might it lead us astray?

Lunch

Ideas Marketplace:
Participant-led roundtable discussions on gene editing and society.

Remarks

LIGHTNING PRESENTATION

@3 An Overdue Overhaul: Why the EU's GMO Legislation Needs an
Update
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15.15

16.15

16.15

16.30

1730

PANEL DISCUSSION

@ The Evolution of Innovation: What Drives Societal Embrace or

Rejection of Emerging Technologies?

From vaccinations and automobiles to nuclear fission and the smartphone,
history demonstrates that humans have complex reactions to and
relationships with technology. What influences how societies view, value and
engage with technolegical innovation? What does history teach us about the
emergence of new technology and how should that shape our views on gene
editing?

LIGHTNING PRESENTATION

@A Killing of Day-Old Chicks Can Be Stopped Using Genetic
Modification

LIGHTNING PRESENTATION

@3 Breeding healthier crops: Dietary fibre and medicinal terpenes
from chicory roots

PANEL DISCUSSION

@ Growing for Good? Gene Editing and Agriculture

Gene editing could control crop pests, improve animal welfare, enhance
nutrition, increase yields and more. What are the potential solutions and
problems created or perpetuated by gene editing, including those related to
social. economic and environmental outcomes? What are the right
expectations for gene editing in agriculture? How can we ensure societal
benefit?

Closing Remarks and Reception
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18:30 - 19:30

18:30 - 10:30

CRISPR for Us: A Chat with Young Professionals

Hosted by Gene Sprout Initiative and Give CRISPR a Chance

This panel of young researchers will reflect on the first day of discussions and
on what it means to be a young scientist working on CRISPR-related research.

Time: 18:30 to 19:30 (6:30 p.m. to 7:30 p.m.)
Location: The Spot, Orion, Building 103, Bronland 1, 6708 WH Wageningen
(map)

Farmer Roundtable

Hosted by American Farm Bureau Federation, United Soybean Board, National
Corn Growers Association, and National Pork Board

Hear farmers from around the world discuss the first day's sessions and their
perspectives on gene editing.

Time: 18:30 to 19:30 (6:30 p.m. to 7:30 p.m.)

Location: Ground floor, Orion, Building 103, Bronland 1, 6708 WH Wageningen
(map}
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9.15

10.30

11.00

1115

12.30

KEYNOTE

The Story of Us: How Our Genes Explain Qur Past and Inform Our
Future

After earning a doctorate in genetics, Adam Rutherford spent 10 years as an
editor for the journal Nature, and in 2013, he became host of the BBC Radio 4
weekly program ‘Inside Science.” He has presented BBC television and radio
documentaries on topics including genetics and human evolution, science
and cinema, and scientific fraud. His latest book is The Book of Humans: The
Story of How We Became Us and before that his best-seller A Brief History of
Everyone Who Ever Lived retold human history using genetics.

Break

LIGHTNING PRESENTATION

@ Removing the Dopaminergic Inhibition to Study the Progression
of Sexual Maturation in Zebrafish

PANEL DISCUSSION

@3 Double Helixes and the Circular Economy: Gene Editing,
Sustainability, and the Environment

CRISPR has a variety of potential environmental applications and implications
related to agricultural production, ecosystem services, climate and energy;,
invasive species, and more. However, ethical questions, biosecurity concerns,
and other uncertainties remain regarding gene editing and the environment.
Will gene editing technologies help or hurt the environment? What are the
potential risks and benefits of gene editing and its potential contributions to
sustainability goals for land, water, wildlife, energy, and climate?

Lunch and CRISPRcon To Go
Small group lunchtime conversation on how to apply the event's
conversations and learnings.
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14.00

14.00

1415

15.45

LIGHTNING PRESENTATION

@3 Drawing on Experts, Publics, and Stakeholders to Inform
Genome Editing Research

LIGHTNING PRESENTATION

3 How Do Dutch Plant Breeders Feel about the 2018 Ruling by the
EU Court of Justice?

PAMNEL DISCUSSION

@ Gene Editing on the Global Stage: Considerations for
Governance and Leadership

The future of gene editing is guided both by formal governance structures
and by the actions and interactions of institutions working across public and
private sectors. Whether making decisions on investments in gene editing
research, informing international guidelines, or setting policy and regulation,
global leaders must consider a variety of legal, cultural, ethical, and economic
factors. This panel will explore how such leaders think about their roles
working at an international scale across countries and communities.

Adjourn
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