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The Challenge of Gene Editing
Technology for EU Genetically
Modified Organisms Regulation
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Abstract

Gene editing is a major advancement of biotechnology in the 21st century.
Compared with conventional breeding technologies, gene editing technology is
more effective and precise. This new breeding technology not only improves the
yield and nutritional value of crops, but also offer the resolutions for food security.
However, many countries are struggling with the regulatory status of this new
technology; one of major concerns is related with the strategies of genetically mod-
ified organisms. Some countries, represented by the United States, regulating GM
crops on a product-basis, will think that there is no necessity to establish relevant
regulation or policies for genome-edited crops; others, including EU member
states, adopting process-based GM crop regulations, may regard the products ob-
tained by using gene editing technology as GMOs, and these products should need
a more rigorous risk assessment throughout the process of GM crop development.
Recently, the Court of Justice of the European Union ruled that the organisms ob-

tained by using gene editing technology to generate mutations are regarded as

Ph.D. Candidate in Law, National Chengchi University.
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GMOs. The ruling marked the next round of the dispute around the genetic engi-
neering in Europe. The European Council requested the European Committee to
submit an evaluation report between the new breeding technologies and conven-
tional breeding technologies in this year. In the future, we look forward to the de-

velopment of reasonable regulation for gene editing technology and its products.

Keywords: Gene Editing, New Breeding Technologies, Genetic Modi-
fied Organisms, Site-Directed Nuclease, Oligonucleotide-
Directed Mutagenesis, Regulation (EU) 2015/2283
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1. HisS

FEAGREESAMG (gene editing) FEHE 21 AL EYIRHRHYE KR - AR
SRR Rl nl A AV B AR R BT 0 AR IR R 2 U7 | o] DARH &  anfE IR T 2
2 FfREE N EREH  FEASEEORF L o 280 BERYRE R
J HEMRE A = SN E R B - BN Z2EiEE o tREEE
PR E R A R RS HEEREHE  FEEEMAVE KB - A3
T E IR PRETER BF 3 18 FH EL PR 4 BB - il HY B B AR 860 > R Il 0 DA G ZIC 8K R VA Be

(Court of Justice of the European Union, CJEU ) $f & FH = IR 4R iE T fir 1Y ]
S B [REAVEZ SR o AFEETEHE E o EbRE AR SRRl 2
SHLER - HARGRR B IR AR Rl < EHEVEAN - RERTEEERY
BT BRSOV A R AR o AL EPATEZ AR BRR A R S mT R IS A
B IR R AS i B

2. B DKol 8 B iy o2 98 e BRLMEE

LN G BB BT A A A i A SR BB Z B ( deoxyribionucleic acid,
DNA) ZERHH] - RERNERE YT A FERRE S - B EGENNGE
fiffr (genetically modified technique ) AHEL » FLAIZRERS iy ] LA AR g B
FLPR e A - SR E R BB R R T AE | - SRR R R o LU
Tz > ASE R SR A Y B I AR N R B R i 2 SRR I DASRE

EFSA Panel on Genetically Modified Organisms (EFSA GMO Panel), Applicability of the
EFSA Opinion on Site-Directed Nucleases Type 3 for the Safety Assessment of Plants De-
veloped Using Site-Directed Nucleases Type 1 and 2 and Oligonucleotide-Directed Muta-
genesis, 18(11) EFSAJ. 1, 3 (2020), https://doi.org/10.2903/j.efsa.2020.6299; Jochen Menz
et al., Genome Edited Crops Touch the Market: A View on the Global Development and
Regulatory Environment, 11 FRONTIERS PLANT SCI., no. 586027, Oct. 9, 2020, at 1.
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2.1 ERiRERiIZ 3 E

HIREELRZHAE HZNIRRE S - 15| DNA EnslsiiaGes - & 85 TREhRcE
bk - HUHE E$5:RAY DNA FP7I|8i4ERE - DNA {EBi 2 siR a0
AIREE A AN IR EHYZEEE - MR EY) R EZEY)F - DNA SERcET S

(double strand break, DSB) m]#H1[E]JF&E4H ( homologous recombination,
HR) K IE[E)FEILERERKIFHE (non-homologous end joining, NHEJ ) #E{T{&
#°  FIF] DNA HURCHBUESHIMS] - RIEBR A DUER R IR E A BT
EIfIE NS - SRR R AL R A B5 B B R B 2 R PA B R R B T
RE TG R R AR Il -

HTFAHEY)HT B TER T (new breeding technologies, NBTs) K78 A
RERER T » FLABREEH MR - BAZ T BEERGZ€8 (oligonucleotide-directed
mutagenesis, ODM ) 2 RHYHRES 2 — » 3% RIS ik A — B Al FIAERY A A [E]
TR B TR 7 & B S EABC . (mismatch ) ZFRG2 > BLEIFCE
e SR BB G A2 5e5E » ] ODM SREEH A B AN Ra&at iy -
fRIIEL DNA » ZE5I4RuE RN > H° -

—IEE RARIS S C B EERS (site-directed nuclease, SDN) » ZFI[FH
AP SRR RIS R P P HIAZ BE RS - (F DNA EERGEVERRGETSL - B

2 %A% TCRISPR/ICas9 & H 4 ki F 4 2 iR A MMM EA | » 5HE
¥R % 68 K% 48 & 279 (2019) -

3 D. D. Songstad et al., Genome Editing of Plants, 36 CRITICAL REV. PLANT ScI. 1, 9-10
(2017); Huw D. Jones, Future of Breeding by Genome Editing Is in the Hands of Regula-
tors, 6 GM CrROPS & FOOD 223, 225-26 (2015); FlarsE » & 280 °

4 Venera S. Kamburova et al., Genome Editing in Plants: An Overview of Tools and Applica-

5 tions, 2017 INT’L. J. AGRONOMY, July. 3, 2017, at 5.

1d.; Noel J. Sauer et al., Oligonucleotide-Directed Mutagenesis for Precision Gene Editing,
14 PLANT BIOTECHNOLOGY J. 496, 496-97 (2016); Songstad et al., supra note 3, at 13-14;
BREMR  AEH e THRARBRERRBHBEEDAEER SRS, o RBER
AMER F 15 K5 248 0 &' 81-82 (2018) -
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AR 35 PR L PRI 2 S T 7 A TR THAE A ° - SDN 48 ] 3848
b N FRsasst BARENR B ERNRERFPFI 2 R - IR A 1A R IE
DNA - & FEFR Ry SDN SRl ~ £l » iEHfEXILEE (zinc finger nuclease,
ZFN) -~ fEEESR BB A SUE T4 lE s (transcriptional activator-like effector
nuclease, TALENs ) ~ B H R 214 [ R A6 B S B 18 711465 & HL R X BE G
(clustered regularly interspaced short palindromic repeats in conjunction with the
CRISPR-associated nucleases, CRISPR/Cas ) " ZFN Bl TALENs 3738 FHAH
Lh > Z PR AT R B VIR RS - 45 & TEERCER S - FELE) DNA &ff
He® o FEERS LA ZFN S s AEn s B e B s s 420 - IR
TALENs &R FR %R HAERA R B rag st Fris il - BRI 34 05 46 0 i i B ple
A% 1l TALENs H953FARORER T 1 D03 F B th (158 A SHBRHTBCR R

EFSA Panel on Genetically Modified Organisms (EFSA GMO Panel), Scientific Opinion
Addressing the Safety Assessment of Plants Developed Using Zinc Finger Nuclease 3 and
Other Site-Directed Nucleases with Similar Function, 10(10) EFSA J. 1, 6-7 (2012),
https://doi.org/10.2903/j.efsa.2012.2943; C. C. M. van de Wiel et al., New Traits in Crops
Produced by Genome Editing Techniques Based on Deletions, 11 PLANT BIOTECHNOLOGY
REP. 1, 1-2 (2017); BR#4k ~ AL E AL > FAT3E > B 8l -

Naglaa A. Abdallah, Channapatna S. Prakash & Alan G. McHughen, Genome Editing for
Crop Improvement: Challenges and Opportunities, 6 GM CROPS & FooD 183, 187-189
(2015); Kamburova et al., supra note 4, at 2, 5; #1&35 - "1rp X B pE ey R HBaT
o AR BOREAME B 1S % 240 ' 104 (2018) ; aFsRAE 0 ATHR
2R 275 AAEM T ARMGEEMER RS, o Y BRRAMER - R
15 %% 20 B 94 (2018) ; BR#%  AEAE - Flajat A82-

ZEN * %% d434% (zinc finger, ZF ) &R B R n R EaLE 4 - W4 HRB AT
DNA it by 8 7458585 3 b0 4% 3 8% - ] TALEN Hslsg ZEN A& 0 & TALE
EARB A RMRBARF T RIAZEEG A AT L RTET R 0 BBCEy DNA Sl - 5
MBS - FIATIE - B 275-276 -

Hul Zhao & Jeffrey D. Wolt, Risk Associated with Off-Target Plant Genome Editing and
Methods for Its Limitation, | EMERGING TOPICS LIFE ScI. 231, 232 (2017).
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" o EEIFMGESZEFR SDN SE%LE CRISPR/Cas9'? » ] DR M AL
g ~ Y & FEYIHT DNA 5 RNA » > CRISPR/Cas9 #7551 20 {EfZ T
W - RIS RIEF T RS s e — 2 A -
BN E %2 (European Food Safety Authority, EFSA ) 147[‘&'?}%‘} SDN /E
F1% > (& HetpEY > 45 SDN-1 ~ SDN-2 K7 SDN-3 =XE+5H%"° » SDN-1 4

11
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ARy o ATBZE T R 105

CRISPR/Cas9 * Z#f# % Emmanuelle Charpentier ¥ Jennifer Doudna » i A# 2012
S E 4 &k CRISPR/Cas9 R 3 774% » CRISPR/Cas9 #% ZF % #F 72 /|~ L 3E A M5 80 I
RARme T R4 SO AT BT RA s R R - KB 0 R ALY F AR
LR BRMB AR KA TARE A ER » HILERRR - AR 2020 F3%
B flj it & 48 o See The Nobel Prize in Chemistry 2020, THE NOBEL PRIZE ORG.,
https://www.nobelprize.org/prizes/chemistry/2020/summary/ (last visited Apr. 17, 2021).
Nathalia Volpi e Silva & Nicola J. Patron, Crispr-Based Tools for Plant Genome Engineer-
ing, 1 EMERGING TOPICS LIFE SCI. 135, 143 (2017); #5#0% » #7483 2> B 276 -
BN A 422 B (European Food Safety Authority, EFSA) {2k M & H &£ 5% 22 &
MR SR o R — A %242k (Regulation (EC) 178/2002) #2002 2 A 21
B A5 38 05 5 AR e A2 MM 0 EFSA e £ RAEH R MBI g ML TR - FARHE
B G R IR Z I > BB EFSA AR EEFRAREALEZ A6 Hib
EFSA B4 8 B #AS an 3 & 7 A fsia b Fi A2 B2 s - LF
Bp A A s A 4] 41 (Panel in Genetically Modified Organisms) - & &R H
KB B A M IR L AT IR AR 09 R SR AE A o AN R A e ik R g
R EARR RN RAARE RS EARNZ 22N AEBERNEZY A
BB B EEHHBRHE - AR AR ZFER > Bk EFSA £ KE R A Y
YRR FEGHZEERL > HAFRTRAERB EARE Ty - 4k TR
BRRZRERHARIERAZIHE ) RUAER AWML HE B 365461
77-78 (2011) -

EFSA XM ZE A FTRETHBEBHHARGE RN ORRER - Bk
EFSA AR et Aty 38 5 e K H ey 547 8618 o B 47 ZFN » TALEN f= MN
Forik o AER G RFEFAAM o Bk BEHATGHE A RE o AZHR T A 2 B AR
QYR MR e S o T BB RS RT AR PR A Lt AR BR B o PTG BT R R BB B
B a4 (SDN) #yA3RAE » byt ZFN-3 34748 B 09 4% % SDN-3 %ws » ZFN-1
T VABE#8.2 SDN-1 % w& » dy ZFN-2 ST VA f##8 24 SDN-2 w4 » See EFSA GMO Panel,
supra note 6, at 6. 3 EFSA J#7:-4530 &4 DNA ¢ X B 4 i 3 47 1~ € 7 kg
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I B 20 1% %ﬁkfﬁffﬁu NHEJ EHEE2UREE NI
EBhze Y R0 LT WD HR A RS o (F EmE
M~ BRSSO B R R B ZR SER  R0 > B R SDN-2 g
SDN-3 5l 52 70 ¥F TE R FE R FE 5148 A B AT e 4E BE R S AT (] ot DNA
FE5'® s R L > SDN-3 R4 o] F 4MJE S Al ( transgenesis )~ [ J5 55 A
(cisgenesis ) 19%[[?\]5},?% (intragenesis ) 20,

22 ERAmERMNER

M ey sl - R NGRS BReRES - PR T
TRAEZ S > B Ryt B ARER - BFE EEA S HEAEREEFY L
LA CRISPR Fofl - AT AL G ~ MHBRER] ~ S b DRI R ORI
i - 2 R RO R B E Rk - TORBTRIATF ~ FE R AT ELE

KRB AERAH DNA SIAH Dyl TR EF - RFEHZEAL > REEGATRA
B % B hr & A e b T B Aa B EE-1 (SDN-1) - E g4 #iEs-2 347 (SDN-
2) P FZEBREBRE (ODM) - € R E#A EFSA A 2012 SF3716 64 2 B 4% B B
3 (SDN-3) - B & eisifi ik B ey 4% € B3 d < 5] A #7469 DNA o B £ R348
WA AR E B MY BRI AE S & T R A AT AT 045 AE o A2 AR
Y #rey DNA » R AR J oy BdR AT R FR4E - AOBRB AR M KA ey At 28
FFAZAHEZ AT L JAARIE GMO ik b eh B AT A MTE - BN LR ECRITHA
97 K B 4 3 A7 049 BF 4R L H 3R o See EFSA GMO Panel, supra note 1, at 11.

16 EFSA GMO Panel, supra note 6, at 6.

a7,

18 1d. at 7-8.

19 Fl8 3L (cisgenesis) 587> R E L A AN AATHOZ WA BE LA
AR MRS XA B BIR G R TR GHEF G 7"7?&%. )&%x&%ﬁ
#9iE % JX B & - Gema Fernandez Albujar & Bernd van der Meulen, The EU’s GMO Con-
cept: Analysis of the GMO Definition in EU Law in the Light of New Breeding Techniques
(NBTs), 13 EUR. FOOD & FEED L. REV. 14, 18 (2018).

2(1) MR E (intragenesis) - 454 KR AL E4 > Id at 19.

BREE v FMeAk ~ AL AL » [T CRISPR/Cas9 Jk F 1 4 35 & s AMEM L B & 3R,
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pous®? , [EIF CRISPR i B B I oa B Rk - RIS 80 b
BT AR R AE L > -

SEEIEEE Agnés Ricroch 5 HPRAR4RIRFITIINER » o DA EIEA D)
BrOH AR OS5~ FE5 50 BT LS R (YIS S Bk, - R AL
% A R (R o ISR RSB ST o ET DL
BRHIGURNE - T DATER B OB TR - HR L B S K B
% RS AE A B B TR - VAR R4 SR BB 85 A DR D = BT IR
BB A 2 SRR (acrylamide) 2* -

3. I 3B 5L DX ol B iy L P o o2 B

BE 10 FRERGRERT RER R R - Mo A 2 m L R e T
5k HAR » NI e ARt AN GRiR EY) - (R & B A IEGH 518
RtV EE B e - H o i B AV RA S BE AT N B 4R R iy <~ A VBRI U
4% (genetically modified organisms, GMOs ) ZF‘aﬁEI’\]E%@TiZS » NI R 4R
5 EYIEN R EA - 2 A RSB R EE G EE Y R FHE
TEREA R LUER - HIE 52 B b g L oy PR -

Ry o EMEE F 62 4% 44 H 205207 (2016) -

Agnes Ricroch, Pauline Clairand & Wendy Harwood, Use of CRISPR Systems in Plant
Genome Editing: Toward New Opportunities in Agriculture, 1 EMERGING TOPICS LIFE SCI.
169, 180 (2017); #htn#% » TCRISPR/Cas9 ##ifEMAEME pX iR | » M
WAE o F 18 £5% 3 0 ' 6 (2016) -

ot FAfE A6

Steffi Friedrichs et al., Meeting Report of the OECD Conference on “Genome Editing: Ap-

22
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24

plications in Agriculture Implications for Health Environment and Regulation”, 28 TRANS-
GENIC RSCH. 419, 426-27 (2019).

Maria Lusser & Howard V. Davies, Comparative Regulatory Approaches for Groups of
New Plant Breeding Techniques, 30 NEW BIOTECHNOLOGY 437, 439 (2013).

25
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RS EPEM Y GMOs B - 7] 93 Ry dh & m (product-based ap-
proaches ) fETEARIFEE o] (process-based approaches ) = o 2 & [E]fE
DAZE ~ ISR 2 EHEESHI R T » FEE RS E i BlEsEn B A EES
[EF - A B & A EE AR Ry BREE PR 1 ABUEER - imeR 5ak
EHIFE . AR ER SR E A H A T - BRERGl - R R
KEmMEWAERRSHEEE » HHEh— RS AEEEREHER Y - SR8
Ry ABEJEEN - BB GMOs EHMHBIARAVEEE - RItE GGt
BB o ERN R S A B R A Y T T % P A B R A s
MExERERFF Y GMOs B ESEFR i s e VS - B 1998 FiE s
2004 FFECE EEEFZ A GMOs Z IR U EiiEFe - RIMmEER] -~ InE
RETRAE R WTO HE R Pfen’ -

H ATEIFERT 7Y GMOs HYE FeAIRTHES: » R AR R REEMEN A=)
e EZE (Cartagena Protocol on Biosafety to the Convention on Biological
Diversity, the Cartagena Protocol ) f§ 5 " A& Efe | (living modified or-
ganisms ) - WiEFR Ly | B EEEF ALY RO PTE SR S rvEE
YV (EERAEY) ) % - IhIEbL T EA DNA Rl ) (RS e -
LS HESE GMOs BB A ™ -

WEEFR FAYETEWIMT S - Bk ODM J SDN-1 SElgReflr 2 ZEY) - iy NIEE

% Thorben Sprink et al., Regulatory Hurdles for Genome Editing: Process- vs. Product-Based

Approaches in Different Regulatory Contexts, 35 PLANT CELL REPS. 1493, 1493-94 (2016).
FHE 0 TROMACHBON BT A RO AR BE,  BRETE - F 41
%% 280 B 555-556 (2011) -

#ib gk - WTO kS BUR S8 % » B 619~ 637-639 (2017) -

“(g) living modified organisms” mean as any living organism that possesses a novel combi-

27
28

nation of genetic material obtained through the use of modern biotechnology, Cartagena
Protocol on Biosafety to the Convention on Biological Diversity, art. III, Jan. 29, 2000,
2226 U.N.T.S. 208.

29 Jones, supra note 3, at 224.
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JERIJE > BN ABUAE - B DNA (EHIBIEFTE S (LERE288% /K
ik S ARYZEEE 0 FIAIESR DNA fEEAREN T - s R A
Zest - DRI T AL B ] ARZE A AR TR Y GMOs™ «

SDN-2 K SDN-3 £l > Fe#) » B HAIE 5h72R - SDN-2 4842
kI MR AR - 2 A — (e B B S 48 A S B AR » 5 AT
AR SDN-1 JERUAEI - (EAN LB SR 2 A ks EEAE A PO REL RS - oy
REAE 00 DB B A Y B 0 %2 GMOs 5 b (B B 50
(case by case) #EF SDN-2 %l > 4 - £ SDN-3 HEUS R FIAEH YMEH
SRR AH BRI G - (ED B B A TR - SDN-3 it 7%
# GMOs®! -

3.2 FEHERMRERIMEERAEEEN

B SR T 55 AR P S PRI AR B S AT B B (R MR, -+ {E % B
HPRAREERG AT B SRR A AHE] - 7E 2014 F2 2016 4ER > WAV
B 52 B (i DR AR B I B e > (BT = s 55 Y B 52 B L R 4
REEVIHNEAL » BE2A E HIA S8R 5 S R R R i AR A S B, 31
B R BT AR E S R E AR R SRR =Y
Y BT T AN B B =4+ S Ryl 3R £ B 5 2 A
o BINEE 5T R B R SRR T g U 4 R S R R A R
FEVIHER: GMOs B 4 » (il T MBI R EEIRAE « ) - (5 - o
fbbEs RS - AN R B SR R - R EERA
ERIREIEIES - =80 R GMOs NILUEE - Flanecs> - BB
IR KETREE I R R AR i SR S - HEE A B

AT EMEZE » ELAPRRE 2 R EI DAER B > HET S BN 3T 5 iR A&
30 Sprink et al., supra note 26, at 1497, 1499; #hdsh% - 47483522 A 8 -
31

Mheh % > FlATE B 8 PREMR AT WS B 82
Menz et al., supra note 1, at 4.
Id. at 14.

32
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RUBTLZ L > TR SEINEE A R 55 B 25 DA fn 28 [ R 3 B 5 2 AR o AR
> EREEE 2 R NE A S E RS EL > AR RETEEIIREA -

3.2.1 FRE

[IFRZERY 2004 FENAREE 46/2004 58155 (Resolution n0.46/2004) #H7E
GMO T TF-E Byt Bisi it [ 5 1 BREERR A - VA B R BUE TS
e = iR (National Registry of Operators of Genetically Modified Plant
Organisms ) HE{FEEMHZRE - 2015 FEIFRE S G HEHEE 173/2015
B%3/1#50 (Resolution no.173/2015) % » 3 i R s 2 B4k
DRIt T B o St > R EL PRIAR R AT > 5 HERRRY GMOs 24 »
FIREE > M LUE S BB DNA - (EBE RS B GMOs HYEHIH &
Rty sk - g AR AT - HASER AR - 1
BRI B VSRR - B R GMOs - {FI4{gi ] SDN-3 %
PR4REESENS - i ODM RIZEEL B RO R o i AL 2 2 2 7 B
IHRETE « #5054 SDN-1 & SDN-2 M1 - PR B R
DNA%K%mGMm’ﬂ%W(mwsZﬁmo”ﬁﬁhF%Wﬁ%ﬁ%f
HA - R RS T RS - R G RS B B
K EAYNEEPIE TR GMOs 5541 -

AR A P T e B 2 M (TS S5 W B DR R BRI 2 ) » DR
HRPETGR 2 3% dht BET > S B FTIR 5 [0 s B AR A T e 24

34
35

Sprink et al., supra note 26, at 1502.

Agustina I. Whelan & Martin A. Lema, Regulatory Framework for Gene Editing and Other
New Breeding Techniques in Argentina, 6 GM CROPS & FOOD 253, 261 (2015).

Friedrichs et al., supra note 24, at 451; Menz et al., supra note 1, at 7.

Whelan & Lema, supra note 35, at 260; Tetsuya Ishii & Motoko Araki, A Future Scenario
of the Global Regulatory Landscape Regarding Genome-Edited Crops, 8 GM CROPS &
FooD 44, 48 (2017); Dennis Eriksson et al., 4 Comparison of the EU Regulatory Approach

36
37

to Directed Mutagenesis with That of Other Jurisdictions, Consequences for International
Trade and Potential Steps Forward, 222 NEW PHYTOLOGIST 1673, 1675 (2019).
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EAEME - LA S e R IS B A BT M AEYZ LR EY
(Biosafety Committee ) HEH{EA#] - ZEEEETE 60 KT » 4IRH
R 0 REERARESE GMOs » MM A 8 - EiE%E
SECEFIEER TR - EEEETERESE GMOs - BE G SN
F e B 7 TR i PR (R R R EE AL > LA ST & I B A
B o IR GMOs » 45 R48 7 B sl fe ok & E MR RN - Bl
SRR B AR -
3.2.2 N

HE GMOs 8 » HIEHIB S EHE 1 1. 2000 FRPETEZE (the
Gene Technology Act 2000, GT ;£ZE) ;2. 2001 FFHEFF AR (the Gene
Technology Regulations 2001, GT JE#) 35N & &R B ] 75 R R it 1 e
(Gene Technology Agreement 2001) - i HELRRHL B YR/ \Z= (Office of
the Gene Technology Regulator, OGTR) 5 EECHEH « MR DBz ft
A AREFE GMOs » HItE GT AR EA] E2 ODM ~ SDN-1 ~ SDN-2 &2 SDN-3
SR - [ERETREREES HIE R ARE NS A S - A
LRI T SRR GMOs 241 » (h{FAE REkze e -

SRS 2016 FATKERTENE GT s % BRI iR - 2019 i
MER GT SEMUETE » ARIBIEZE 4 M55 5 LRI 1~ 1A 81 1B
HE > ¥ SDN-1 FHTEEYIHERTY GMOs 241 » {HLUAJEF & SDN-1 £ DSB B

38
39

Eriksson et al., supra note 37, at 1675.
1d. at 1676; About the OGTR, OFF. OF THE GENE TECH. REGUL. - AUSTL. GOV’T DEP’T OF
HEALTH, https://www.ogtr.gov.au/about-ogtr (last visited Nov. 12, 2020).

40 Friedrichs et al., supra note 24, at 452.

1 Discussion Paper: Options for Regulating New Technologies, OFF. OF THE GENE TECH.

REGUL. - AUSTL. GOV’T DEP’T OF HEALTH 5-7 (Oct. 2016), https://www1.health.gov.au/
internet/ogtr/publishing.nsf/Content/977EF3D4FDD4552ECA2580B10014663C/$File/
Discussion%20Paper%20-%20Review%2001%20the%20Gene%20Technology %20
Regulations%20.pdf.
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RN BAE 188 5 | BEL R 2818 > DUEZ A 48 H At B R R Ao By etk
({540 Cas9 = SDN FIHEH ) - {H ODM - SDN-2 K SDN-3 : {j4H&E *
GMOs » PIENIUE ™ o

3.23 mwEX

NIRRT Y BB SRS B A B e B Ay B E A - (E N2 R
EHEE A 0 BB Z B A EENR - R INERE A T2
RS S R SR MEI T IR (Plants with Novel Traits, PNTs) FYzEE4: - (IR
(iR - S EhELURB LR R AR ERE - W
RN ERMUE AR GER T S EEY) SRR RENES S
R o SRR - 2R EASEEE - METT BRI L REE

Gene Technology Regulations 2001 (Cth) reg 4 (Austl.): “Techniques not constituting gene
technology For paragraph (c) of the definition of gene technology in subsection 10(1) of the
Act, gene technology does not include a technique mentioned in Schedule 1A.” reg 4A:
“Organisms that are genetically modified organisms For the purposes of paragraph (c) of
the definition of genetically modified organism in subsection 10(1) of the Act, an organism
is a genetically modified organism if an item in Schedule 1B applies to the organism.” reg 5:
“Organisms that are not genetically modified organisms For the purposes of paragraph (e)
of the definition of genetically modified organism in subsection 10(1) of the Act, an organ-
ism is not a genetically modified organism if: (a) one or more items in Schedule 1 applies to
the organism; and (b) the organism has not been modified by gene technology except for
any modifications described in those items; and (c) the organism has not inherited any traits
from an organism (the initial organism), being traits that occurred in the initial organism
because of gene technology, except as described in item 9 in Schedule 1; and (d) none of
the items in Schedule 1B applies to the organism.” Schedule 1 — Organisms that are not
genetically modified organisms, item 4: “An organism modified by repair of single-strand
or double-strand breaks of genomic DNA induced by a site-directed nuclease, if a nucleic
acid template was not added to guide homology-directed repair.” Schedule 1B — Organ-
isms that are genetically modified organisms, item 2: “An organism modified by repair of
single-strand or double-strand breaks of genomic DNA induced by a site-directed nuclease,
if a nucleic acid template was added to guide homology-directed repair.”

Eriksson et al., supra note 37, at 1676; Friedrichs et al., supra note 24, at 453-54.
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RS - BRI R B © B EREEEEIR © S
KA HHENESR - MER LEIIMNKEEAR] - ISR E i bR 2
KITERTY 20% A RE R R A MR - &Y 30%MVAR A Al e Ry 2
ﬁ%ﬁ‘@ﬁjﬁ% o [EEF AR SLEEEE (the Canadian Food Inspection Agency,
CFIA) ETEMRtES | - IRELEFESS - W HeEE# Bl CFIA KiZE X
45 (Health Canada) FERSDAEAEIHSS IR MEDL 2 S IEHETT PNTs HYZE
2%,

324 £H

1986 FEEIAELE 0 ERPEETBURF A= (the Office of Science and
Technology Policy, OSTP ) &4 " AWt fii & 8 & 224% |  ( Coordinated
Framework Regulation of Biotechnology ) » HIZTHAFSIEUT A= Yy B /s BEAY
—EMEIRE - TR R RS B RS T AR A B R M T AR Y B L
B MR YRt o W E R 1992 4 K 2017 ST
% e SRR E Ry S EERIERER - NS I ARSI A R0 2 on T
EE o [FFE HZE N AR E mAVRF S | AR HYERER - DA RIE
ALK » AR A K 7 i B B RS VR AR - B RIASRIS IR K
EY AT S e g

B GMOs EHIH 77 7R S B Ea Y @ FE RS/ (USDA Ani-

44
45

Mengz et al., supra note 1, at 9.

Stuart J. Smyth, Canadian Regulatory Perspectives on Genome Engineered Crops, 8 GM

CRrOPS & FOOD 35, 41 (2017).
46 S B KR SR B B4 © Pre-submission consultation procedures for novel foods,
novel feeds and plants with novel traits, GOV’T OF CAN., https://inspection.canada.ca/plant-
varieties/plants-with-novel-traits/applicants/pre-submission-consultation/eng/1368394 1452
55/1368394206548 (last visited Nov. 17, 2021).
Modernizing the Regulatory System for Biotechnology Products: Final Version of the 2017
Update to the Coordinated Framework for the Regulation of Biotechnology, U.S. ENV’T

PROT. AGENCY 2-5 (2017), https://www.epa.gov/sites/default/files/2017-01/documents/

47

2017_coordinated_framework update.pdf.
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mal and Plant Health Inspection Services, APHIS ) B {EY(iEEE DI4EEEE -
EEIEE (RS (United States Environmental Protection Agency, USEPA ) &5
B s RIRE ~ DU R E YY) E TS (Food and Drug Ad-
ministration, FDA) » S E{REMEELNRIER - BiEEHEYRTEEN &
mn B VR R - APHIS SiBfffss e B A EE HEME GG
RIS ERATER T - TR - FrA SRR R E® -

/€ 2017 51 2018 5= APHIS [=fE 22 {HFE %0 R A R SRR iT A~ /A
2 APHIS ZBiE - 2018 4 3 F =R ES R IR AR RERT S AT
HY¥T BRIy EE i 0 IR APHIS BUAWAEYIFTZER (7 Code of
Federal Regulation Part 340, 7 CFR pt. 340) » [K|[H:G 4R 7 i EL IR dRia F2 i
ZatE o [Fk FDA £ &Y A YFral #7851 (Plant and Animal Bio-
technology Innovation Action Plan) & » SZRFARAAEBIEY)E VIR a BIHT HI
BB IR S R M A R S e -

2019 )15 QR4 s AT —THRA N ¥ SE AR E MR UL B E RS R
AT 0 A2 APHIS ¥} Movement Of Organisms Modified Or Produced
Through Genetic Engineering, 7 CFR pt. 340 #77{&% » Wik 2021 24
2 AIEE HAAERRREEW - AITRAFIA SR E R » THEEEm
AR ETRERE BV A EE YRR - NEBEER - RBFEAZHE &5
PRI 4H 4 A 2 Y 28 oo PR A R AH BB — il ¥ BOREIEEYI R AAE
PRIIEE H 5 [ 3 5K PR o 1 BB 2 R LA ) K PR A PR e S B Y e S T 4R
%> 7 CFR pt. 340 HUEAVFRHS © BMEZASSENIARERELLA SDN By =FdE 73805 =
RIEFRERRERAMEY) - HHERCHERM - ib4h » APHIS JRAfRIZE
BETEL > BLSCHTH APHIS DL GMOs sHEHIIEYIMIR - SR AR AT RERE
AEYI A E AR - JRE R BFZE S 0 3R A FR IR B il 5y

48 Friedrichs et al., supra note 24, at 456-57.

49 René Custers, The Regulatory Status of Gene-Edited Agricultural Products in the EU and
Beyond, 1 EMERGING ToPICS LIFE ScI. 221, 226 (2017); Eriksson et al., supra note 37, at

1678; Menz et al., supra note 1, at 7-9.
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4.k S S AL DX o B iy LR o o BB R

B GMOs 2 S HIEE - EDATERHEH (the precautionary principle) '
1 R AP IHS MR, - HOFTE ST K B » 535 DL e R B H (7
R BRI S DR SRR (R TR » AR AR
(YER RS 2 GMOs SR E GMOs HIZES: » A B BN L > 55—
{18 R B A AP T GMO's 7 i 5] DATE B [ H ™

4.1 ERSGUEEVZBRFERRE

ECOAETY GMOs > /&3 » th 2@ H RS SR > & 1990 4L
VIS - BREREAA S GMOs BIST RS EIZeHs  IF H— ELFRFEE - 1990
F3H 4% Council Directive 90/220/EEC #iE GMOs 255 FE ( environmental
release ) B ATESHBIIEE Y « 2352 )9k 7KF (horizontal ) 173% » 7]
AT, GMOs &8 ; [FiEEANEH GMOs R ERE S - HEH
GMOs B~ 7 - {HH GMOs Fiig i S a4 GMOs [ % S HH
s > FOBFIAE S - 12452 BHEHIRT - 3575 18 7 GMOs FEife

50
51

Mengz et al., supra note 1, at 7-9.

“...2. Union policy on the environment shall aim at a high level of protection taking into
account the diversity of situations in the various regions of the Union. It shall be based on
the precautionary principle and on the principles that preventive action should be taken, that
environmental damage should as a priority be rectified at source and that the polluter
should pay. In this context, harmonisation measures answering environmental protection
requirements shall include, where appropriate, a safeguard clause allowing Member States
to take provisional measures, for non-economic environmental reasons, subject to a proce-
dure of inspection by the Union....” Consolidated version of the Treaty on the Functioning
of the European Union, Dec. 13, 2007, 2007 O.J. (C 326) 47, 132.

Elena Corcione, Emergency Measures Against GMOs Between Harmonizing and De-
harmonizing Trends: The Case Fidenato et al, 3 EUR. PAPERS 345, 348 (2018).

Council Directive 90/220, 1990 O.J. (L 117) 15 (EC).

52
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GMOs i E itk 2 8B 774 - RS2 RV - BERTY 2001 £
Council Directive 2001/18/EC ﬁﬁﬁyﬁ

Council Directive 2001/18/BEC°° £ B I i GMOs =7 BBFEHT » %524
TEEE GMOs Fy—feME R RN ~ WETE MAJEM SR e B mmaEH 2
GMOs R 2 #id » Al e fy B —g BE NS ﬂfﬁg%z}ﬂ  RE
5D GMOs Bl a7 GMOs o DRSSk sns™ - 2154
B —#iE GMOs JEZEITIRIEE R AE I EIRE » DUREHE S EZ S
ST RS EBBE—ESEY Y GMOs &5 - T AR ETTET
P AFIPE EY > B R S o IRHLUE A > IR A RE i & R
EE - DURHE E itk 2 B -

RN EMERZ GMOs > A 2003 = LARTRIDURr 8 M B S sl fA ke
BT AR E o AR Council Regulation (EC) No 258/975925@%ﬁ ’

BFEIE TGS EAUERTIE A & BB L ERRR I [FefEnEk » HfF

B2 RHEROHERIETS B B2 2003 S H#A] Council Regulation (EC) No
1829/2003%CHy 42 -

Council Regulation (EC) No 1829/2003 E i & S fIE Rl B GMOs 502

X ik WHBEE 2T H 627 -

%5 Council Directive 2001/18, 2001 O.J. (L 106) 1 (EC).

% T TECH GMO A ks - BEERRA R e AR RR MRG0 K
Wik« WTO i Atk - 8 424 (2009) -

5" Council Directive 2001/18/EC & #7244 GMOs 1% & 2 J& % £ 7 #4742 th ¥ 3% -
Regulation 1830/2003 % 7(1)#&4% GMO 4 BAZHEMZ 0.9% 4 b2 b « £ F % b4t
FE T AT A AT B » 4832 3k 3% - Gregory C. Shaffer & Mark A. Pollack, The
EU Regulation System for GMOs, in UNCERTAIN RISK REGULATED 269, 281 (Michelle Ever-
son & Ellen Vos eds., 2009).

B s THBEBAARRARARETLRENRER,  KEFE B I8 AR
437+ 7 527 (2008) -

22 Council Regulation 258/97, 1997 O.J. (L 43) 1 (EC).

Council Regulation 1829/2003, 2003 0.J. (L 268) 1 (EC).
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H GMOs {5 GMOs Frai kY » HEREREEL i i~ B i i A
beaF e 2 FE - MR Regulation (EC) No 1829/2003 t7¥f GMOs & i 5 £
BHEDRAREAER - HIH] Regulation (EC) No 1830/2003%2HIEEE T A A
GMOs FE B REIE > DUEETE GMOs _FiifgE fiBlt K. GMOs & fh & i
& #515E°° - HiHI Regulation (EC) No 1946/2003 % HILZ A fe s 7224
sROE S HED > B GMOs St « (R 2 e 2 HE > BRE
RSV (RS ERI © i GMOs MUEYIEE B sl PR
{FFH R 5% Directive 2009/41/EC 5 s = 86

2015 FEEHEHE Directive 2015/412° ﬂgﬁﬁ( Directive 2001/18/EC 5 26
> IRTEEETUENRIEREE FEh > FHES AR IPR IS - fEE
GMOs {E#1% « 4k » 2018 4 Directive (EU) 2018/350 {&4 Directive
2001/18/EC HyEREZ[EfmaF(5 (the environmental risk assessment of genetically
modified organisms ) FYRLAE"" » IR/ T (31T B HERH 75 ZAO 5 B
" -

61
62
63
64
65
66
67
68

BH I AR 260 H 575 FHEY 0 AT4B3E 56 0 B 437 -

Council Regulation 1830/2003, 2003 O.J. (L 268) 28 (EC).

A% ATI83E 26 0 H 560-561 ; FAER - ATIBIE 56 0 H 426 -

Council Regulation 1946/2003 2003 O.J. (L 287) 1 (EC).

FAE 0 ATABZE 560 H 427 -

Council Directive 2009/41, 2009 O.J. (L 125) 75 (EC).

Council Directive 2015/412, 2015 O.J. (L 68) 1 (EU).

Directive (EU) 2015/412 3548 T & B Bl *T AL ILHEAL - 842 F SRIAFIAE PR IR A
R AEASL BT HAME  SEARRZARELARAKREALAN T EHE TR
PR E KA L 2 AR MR R AR R R A 0 & B BRI A Rk
B R R L A KA T IS ARG E Y » 15 @RI B AR 5 (b)RM A B AR
25 (LB ; (DL EBRBE ; ()1 B 2 Directive 2001/18 26a 1464 15T
R A R E A ELLES L (DREBOLBIR S QKRG

Commission Directive 2018/350 2018 O.J. (L 67) 30 (EU).

GMO legislation, EUR. COMM'N, https://ec.europa.cu/food/plant/gmo/legislation_en (last
visited Sept. 17, 2020).
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178/2002) "' #5E - Kt GMOs {EBIHIC BrER s £ EAERES - MRS 5 0
BRI R L A A B e B RS B RS B - A0 2 B RS AR - 4R
M BCHB GMOs EHS M 22K 0 XL BYEHE (mult-
level) - BXBE ~ B I4REETE SEIE GMOs BB EE 2 Bl RENR G B A
S PRI 2 0 BTN IR A — 4R e b R F SR - A
I R S A B R B T R A IR R o AT
FEE [ GMOs S @40 I 475 SHERARNRRE » ESEEIRAER GMOs F
TR ERT - B GMOs S8 24 AN B EMsE19 - MRS
41 EFSA ST » {H EFSA AEBERIRHEENRREER - A
WM RIEREG T > MEGRIE EFSA RIS R I REs
Brs  BE eSS EEEEgNRE - LRSS IIHEGIIR
FEITER - SABEE LIS S RS G RS L
FHIABEE GMOs > i aestfe s » IRl E st - DL B LAy
HEPR BRI SE R RERR T - ST SR BRI A - B e S
SRR o SERIREROA > SER - BTSRRI LA - & S EIHERRAR S -
S B e BRI ) fERe " BELERER GMOs #VEE - B

N A REr I BEARL AR EREE SRS R E A § RN Y

oy — R R 0 FIRFAEAR R S A Ehofrt ey L & o i DA A B Y PTA B 0 AR
P B3R g 0y R BB AR 0 b SR RE S LR ey R B Fe AR SRR 0 KUK R RF A T S E B R
oG ARy 0 E A A LA AL B R R IR B 0 F B A SRR A e 4
g A B RN R PR PR AR AR B Ul B K HE 5 5 2 AR % - Council Regulation
178/2002, 2002 O.J. (L 31) 1 (EC).

2 Joanne Scott, European Regulation of GMOs: Thinking about ‘Judicial Review’in the WTO,
in UNCERTAIN RISK REGULATED 295, 296-97 (Michelle Everson & Ellen Vos eds., 2009).
Blanca Salas Ferer, The European Commission’s GMO Opt-out for Member States: A WTO
Perspective, 7 EUR. J. RISK REG. 187, 188 (2017).

FFHMERH > AT483E 56 © B 425 ; Laura Salvi, The EU Regulatory Framework on GMOs and
the Shift of Powers Towards Member States: An Easy Way Out of the Regulatory Impasse?,
11 Eur. FooD FEED L. REV. 201, 203 (2006).
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Rl (G B i Zei =t EREEhECE BN S - it 25
B GMOs HIISHEFrAE S BLEY £ (0 B 10000 BT 7R [ ) 2 B
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4.2 ER#mERMNEEREH

BSERE GMOs HYEFE IS S BT 2004 FLIFTEESERHY - 20 » 4T
20 FAREYR N ERE—HTH > BEENEE R AR S AR R R T
EY) > FEIRRAVIEEZ BN R B BBAL - BORBONAT F2RET smi RS - IR
ERmERMTER RN EYEEEA AR - HEY 2 S ERSE EZ A&
PMEERIGREIL - NMELAB R N YR A ESAMAL - R R 2E L
e EESERI PR 7 » (B EE RHARERS DU S e e \ BB V) (%
SHIRIBRERET BRI REAHEE B - 588 5 T By
& WARRFEEUN A RAVEATRE - RBLEE R Hg & B 07 B E U 4H 4% 5585
BRSE LR -

ff¢ Council Directive 2001/18/EC 25 2 &5 —F3HE » GMOs 2 EZFEF5MH
NESMEYRG - REEYESE AN BB EH AEEm#4E
o FE 2 RERQ@BHE GMOs 20w 1A 5 1 E5FsiE
fir"" o E T ()EAERTERE T - 5 RO A P M ] 7 2 A R
AR - WEER A EES R P P ROE BRI E
W ER NG AR - MIEE AR - I B5UEEENTHY - OfEE
YIRS E L | A B EYEHIRGlT - EEEMNES - EEFSMEEE

5 Corcione, supra note 52, at 348-50.
6 Jones, supra note 3, at 230-31; FRFAR AL wAE  AT493E5° H 89 -

" “Article 2 Definitions: For the purposes of this Directive: ...(2) ‘genetically modified or-
ganism (GMO)’ means an organism, with the exception of human beings, in which the ge-
netic material has been altered in a way that does not occur naturally by mating and/or natu-
ral recombination; Within the terms of this definition: (a) genetic modification occurs at
least through the use of the techniques listed in Annex I A, part 1; ....” Council Directive

2001/18, 2001 O.J. (L 106) 1, 4-5 (EC).
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Q)RS (EEE A SRS ) SRR - EiEIEE AN AT R
I ARAETIE [ IERE - TR U B S BN - B 2 IRE
Z(O)EHENE 1A 55 2 S5 FTFIR AR R B EEL GMOs™® + AiE(1) BB ST
T (Q)E LB ¢ Bl - (- Y 3) iR

Council Directive 2001/18/EC 55 3 {555 —2ZHR E MM IB th%1 K E (#
I ATFTEISA Y » B AIE S HUHE SR EIE(DFE > (B
{B4% A FeR 32 T DS MR (B 1 AR A AR AR . (R 4
ERE) o BN R R R EA R R A A

8 “Annex I A, TECHNIQUES REFERRED TO IN ARTICLE 2(2), PART 1, Techniques of

genetic modification referred to in Article 2(2)(a) are inter alia: (1) recombinant nucleic ac-
id techniques involving the formation of new combinations of genetic material by the inser-
tion of nucleic acid molecules produced by whatever means outside an organism, into any
virus, bacterial plasmid or other vector system and their incorporation into a host organism
in which they do not naturally occur but in which they are capable of continued propagation;
(2) techniques involving the direct introduction into an organism of heritable material pre-
pared outside the organism including micro-injection, macro-injection and micro-
encapsulation; (3) cell fusion (including protoplast fusion) or hybridisation techniques
where live cells with new combinations of heritable genetic material are formed through the
fusion of two or more cells by means of methods that do not occur naturally.” Council Di-
rective 2001/18, 2001 O.J. (L 106) 1, 17 (EC).

“Article 2 Definitions:... (2) ‘genetically modified organism (GMO)’...(b) the techniques
listed in Annex I A, part 2, are not considered to result in genetic modification....” Council
Directive 2001/18, 2001 O.J. (L 106) 1, 5 (EC).

“Techniques referred to in Article 2(2)(b) which are not considered to result in genetic mod-

79

80

ification, on condition that they do not involve the use of recombinant nucleic acid mole-
cules or genetically modified organisms made by techniques/methods other than those ex-
cluded by Annex I B: (1) in vitro fertilisation, (2) natural processes such as: conjugation,
transduction, transformation, (3) polyploidy induction.” Council Directive 2001/18, 2001
0.J. (L 106) 1, 17 (EC).

81 “1. This Directive shall not apply to organisms obtained through the techniques of genetic
modification listed in Annex I B. 2. This Directive shall not apply to the carriage of genet-

ically modified organisms by rail, road, inland waterway, sea or air.” Council Directive
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B R R EY 2 S 8 GMOs HyF:# » Sprink F5H E 5B E Hr
BT T/E4H (New Technology Working Group, NTWG) Kz EFSA = REH A
SDN-1 ~ SDN-2 k. ODM ¥H{EVEN RS Rl Rb2e I = - IS HZe B Bl )
1E F AR AN B R E1E E A 28 M0 » FET] 554 Directive 2001/18/EC 25 3
B — MU E KIS 1B 3588 £ % » UL T HER Y GMOs 2 i FI R «

IR > JEBUMTAESS - BRI T IEAES - IWMEH A A RERE T -
FEIR fig B 4 4% S SR e F P 4H 88 5 B BHRE By A sm A ODM -~ SDN-1 - SDN-2
5 SDN-3 » #9255 e A\ ¥y DNA By s > RIELELL GMOs MR ARE
B - 7 BEbE T SR (R e e R B ™

ZNIM - BIfE R R 4R YR B R~ 52 GMOs fHEEAHIE R > BEEA
TP IRE N BIREFERIRA T ACRIERE I - WEEHR - 4AE - LK
SHE B IRE - B0 2 L BV B 85 00 e B B R AR i - {74 FH A
Council Directive 2009/41/EC  #i# - & /& Fl FITEY) 4 FEAF IR A= 78 R P (s
A > JE#ESF Council Directive 2002/53/EC84}E A B #% M1 Council Directive
2001/95/BECS T 54 8 DL R e L 22 4 2 H%E » R FI 3 Council Regulation

2001/18, 2001 O.J. (L 106) 1, 5 (EC). “Techniques/methods of genetic modification yield-
ing organisms to be excluded from the Directive, on the condition that they do not involve
the use of recombinant nucleic acid molecules or genetically modified organisms other than
those produced by one or more of the techniques/methods listed below are: (1) mutagenesis,
(2) cell fusion (including protoplast fusion) of plant cells of organisms which can exchange
genetic material through traditional breeding methods.” Council Directive 2001/18, 2001
0.J. (L 106) 1, 18 (EC).

Sprink et al., supra note 26, at 1497.

1d.

Council Directive 2002/53, 2002 O.J. (L 193) 1 (EC).

Council Directive 2001/95, 2002 O.J. (L 11) 4 (EC).
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HIl » ifii Directive 2004/35/EC®HI{E S B B HE 20 0] DL BRER TR R R
i

EEYENE - B 2015 F 11 H 25 HimBsh g ais & s
Council Regulation (EU) 2015/2283% FREZ AR R R T R #E BN Council
Regulation (EC) 258/97 Al ERIAH Bt &Rl 2 a2 o0 » Fig—8
e SRR P R T T e e R A TR R e R
B O TR M & S DU - FERIEAE 1997 4 5 B 15 H BRI
PIER IR R e B B IR T A &Y B AR ) s 4 &
KBS SREE - FHASSRT BYENESE - EWE b Eke
2 o L R RRER IR R B MEY) - AT GMOs » HIEH
HEERE B AN E AR > JRA A BE# i K Council Regulation (EU)
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89

Council Regulation 2017/625, 2017 O.J. (L 95) 1 (EU).

Council Directive 85/374, 1985 O.J. (L 210) 29 (EC).

Council Directive 2004/35, 2004 O.J. (L 143) 56 (EC).

Oana Dima et al., Genome Editing for Crop Improvement, ALL EUR. ACADS. 27 (Oct. 2020),
https://www.kvab.be/sites/default/rest/blobs/2776/allea_genomeediting.pdf.

Council Regulation 2015/2283, 2015 O.J. (L 327) 1 (EU).

Regulation (EU) 2015/2283 14 iE. 7% #, Regulation (EU) 1169/2011 - [F] i jz% 1k Regulation
(EC) 258/97 » vA & Regulation (EC) 1852/2001 - Council Regulation 2015/2283, 2015 O.J.
(L 327) 1 (EU).

“Definitions ... 2. The following definitions also apply: ... (vi) food consisting of, isolated

90
91

92

from or produced from cell culture or tissue culture derived from animals, plants, micro-
organisms, fungi or algae; (vii) food resulting from a production process not used for food
production within the Union before 15 May 1997, which gives rise to significant changes in
the composition or structure of a food, affecting its nutritional value, metabolism or level of
undesirable substances; ...” Council Regulation 2015/2283, 2015 O.J. (L 327) 1, 7-8 (EU).
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Case C-528/16 13 9 ([ (e S BB B (e I B o o s 2 o SR R B BT
[EERASEHERAE GMOs B2 1% » M2 (F B RIS B ISR - R
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% Case C-528/16, Confédération paysanne and Others v. Premier ministre and Ministre de

I’agriculture, de 1’agroalimentaire et de la forét, ECLI:EU:C:2018:583, § 20 (July 25, 2018).
1d g 21.
1d. §22.
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1d. 49 23-24.
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PFlR o B R AR B KA B RO PTA KTE BA 4R H o Preliminary
ruling proceedings recommendations to national courts, EUR LEX (Oct. 31, 2017),
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=LEGISSUM:114552.

Case C-528/16, 9 25.
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5.1.3 Advocate General 85 & R

A2 Advocate General (AG) *°H1 M. Bobek #E(F » AG 463t — R E=
{EFRE T LA E » 285 Directive 2001/18/EC S B HERR & A RIS 2 i A%
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R X 89 23, o See DAMIAN CHALMERS, GARETH DAVIES & GIORGIO MONTI, EUROPEAN
UNION LAW: TEXT AND MATERIALS 159 (3d ed. 2014).

100 Case C-528/16, Confédération paysanne and Others v. Premier ministre and Ministre de
I’agriculture, de D’agroalimentaire et de la forét, Opinion of Advocate General,
ECLI:EU:C:2018:20, § 39, 44 (Jan. 18, 2018).
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191 74 956, 107.
192 14 q81.
103 2 9 115.
104 4.9 116,
195 1117,
16 77 ¢ 124.
107 14 9 165.
108 7 ¢ 138.
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199 74 4 143.

10 Case C-528/16, 99 27-29.

1d.§33.

M2 14951, 53.

13 “(17) This Directive should not apply to organisms obtained through certain techniques of

genetic modification which have conventionally been used in a number of applications and
have a long safety record.” Directive 2001/18/EC, 2001 O.J. (L 106) 1, 2.

114 Case C-528/16, 7 48.

M5 14 954,

118 149 60.
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"7 14967,
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M9 14 ¢4 84-85.

120 74 q54.

121 juan Antonio Vives-Vallés & Cécile Collonnier, The Judgment of the CJEU of 25 July 2018
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on Mutagenesis: Interpretation and Interim Legislative Proposal, 10 FRONTIERS PLANT SCI.,
no. 1813, Mar. 3, 2020, at 2-3; Eriksson et al., supra note 37, at 1676.

122 Case C-528/16, Opinion of Advocate General, 9 100.

123 Albujar & Meulen, supra note 19, at 24-25; Vives-Vallés & Collonnier, supra note 121, at 3.

124 Vives-Vallés & Collonnier, supra note 121, at 3-4; Eriksson et al., supra note 37, at 1678;
Dennis Eriksson, The Evolving EU Regulatory Framework for Precision Breeding, 132
THEORETICAL & APPLIED GENETICS 569, 571-572 (2019).



142 2% 25834 %9

B 820 o BLAN o [t T A (e R B T B SR SR R
B SLRIARRE > B E M CURTAN T » (o5 () f1E e S8 A A 38 MK ] B 0 2 3
GMOs H#IMZR® KL B GMOs WS BB AN ELERELAH
@@127 .

5.3 ErXEAFrERRZ PhEy

FFY CIEU 5B R NEREHEAMTHY Y2 5] GMOs "B HUZAREH] -
TIRE R R A S AR - N > SRR R SEECERRVEN TR
T R B PREE,

531 AYMHZFES @

FHY GMOs BB ~ LAl L i et ie s » BRI
B GMOs 8 ShA LI By A B0.00 B A& FTIEL A DURGB B B R HE
EHTERR - 1EBCE GMOs (EYIFZiE LA 2 1,100 5] 1,700 HECT » F
Y% 6 FEHBSRIA RESE AT I CIEU I3k B A B A R 4R i
AFHIRATR A » S BRI L AR P 1B 5 R B U U B &I - it
S E H 3 B 5 > SRR R AR S RSB S (B 8 AR
RS RAYAE S - T AR BEEIR BRI T4 - S T e S 2 L R 4R 1l
MBS TR S B - SN AT R AT A 3 T 5 4 St o PELBREEL

125 Albujar & Meulen, supra note 19, at 17.

126 Kai Purnhagen & Justus Wesseler, EU Regulation of New Plant Breeding Technologies and
Their Possible Economic Implications for the EU and Beyond, 43 APPLIED ECON. PERSP. &
PoL’y 1621, 1626 (2021).

127 Martin Wasmer, Roads Forward for European GMO Policy—Uncertainties in Wake of ECJ
Judgment Have to be Mitigated by Regulatory Reform, 7 FRONTIERS BIOENGINEERING &
BIOTECHNOLOGY, no. 132, June 5, 2019, at 9; Dennis Eriksson et al., Options to Reform the
European Union Legislation on GMOs: Scope and Definitions, 38 TRENDS BIOTECHNOLO-
GY 231, 232-33 (2020).

128 Mengz et al., supra note 1, at 2.
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129 Purnhagen & Wesseler, supra note 126, at 6.

30 14, at7.

131 1d.

132 14 at9-10.

133 Purnhagen & Wesseler, supra note 126, at 6.

134 Mengz et al., supra note 1, at 2.
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135 Statement by the Group of Chief Scientific Advisors, A Scientific Perspective on the Regula-
tory Status of Products Derived from Gene Editing and the Implications for the GMO Di-
rective, PUBL'NS OFF. OF THE EUR. UNION 4-5 (Nov. 13, 2018), https://op.europa.eu/en/
publication-detail/-/publication/a9100d3¢c-4930-11e9-a8ed-01aa75ed71al/language-en/
format-PDF/source-192794838.

36 Dima, et al., supra note 89, at §8-9.

37 Giovanni Tagliabue, Scientific Mistakes from the Agri-Food Biotech Critics, 14 LIFE SCI.,
Soc’y & POL’Y, no. 25, Dec. 10, 2018, at 18-19; Eva Gelinsky & Angelika Hilbeck, Euro-
pean Court of Justice Ruling Regarding New Genetic Engineering Methods Scientifically

1
1

Justified: A Commentary on the Biased Reporting About the Recent Ruling, 30 ENV’T SCI.
EUR., no. 52, Dec. 20, 2018, at 2.

138 Eriksson, supra note 124, at 571.

139 Gelinsky & Hilbeck, supra note 137, at 3.
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140 14 at 3-4.
141 Aaron M. Shew et al., Crispr versus GMOs: Public Acceptance and Valuation, 19 GLOB.
Foobp SEc. 71, 77 (2018).
142 Purnhagen & Wesseler, supra note 126, at 2; Vives-Vallés & Collonnier, supra note 121, at
2; Wasmer, supra note 127, at 9; Dima, et al., supra note 89, at 30.

143 Statement by the Group of Chief Scientific Advisors, supra note 135, at 6-7.
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144 Council Decision (EU) 2019/1904, 2019 O.J. (L 293), 103.

145 EFSA Panel on Genetically Modified Organisms (EFSA GMO Panel), Guidance on the
Environmental Risk Assessment of Genetically Modified Plants, 8(11) EFSAJ. 1,1 (2010),
https://doi.org/10.2903/j.efsa.2010.1879.

6 EFSA Panel on Genetically Modified Organisms (EFSA GMO Panel), Guidance for Risk
Assessment of Food and Feed from Genetically Modified Plants, 9(6) EFSA J. 1, 1 (2011),
https://doi.org/10.2903/j.efsa.2011.2150.

" EFSA GMO Panel, supra note 1, at 11.

14

14
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148 “Differentiated procedures: 1. If sufficient experience has been obtained of releases of cer-

tain GMOs in certain ecosystems and the GMOs concerned meet the criteria set out in An-
nex V, a competent authority may submit to the Commission a reasoned proposal for the
application of differentiated procedures to such types of GMOs...” Directive 2001/18/EC,
art. 7,2001 O.J. (L 106), 1, 6-7.

149 Dima et al., supra note 89, at 39.
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