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201847 H 25 HER ¥ £ F% (the Court of Justice of the European
Union, CJEU ) H[1REHNFIFH E A5 (targeted mutagenesis ) 'F7 1l
E SR (ZEBIC-528/16) 2 3% HIREE By i B 2 A) 55 22 1Y
b - ATREEAREIR & 2EY) ( genetically modified organisms, GMOs ) HY
B AR AL+ S T [t e B PRI il 47 JEE 4y A ERL 7T ER HE GMOsHY & B S
Fath o B HRFT R T BR B AR 58 R I S AR L R 2 A SRV A
LA 5 By E 7 25 T B RC PRI R il Y 2 IR R & A AN R Y 25 SO X
% (deoxyribonucleic acid, DNA) - RS9 EHGHYEER o —/% -
HiGMOsEH KT - AT REEH » Y24 G HEaT LL A R R
Je R DR T 35 Fg A BRLIR BEL R 2R (] IR I g B L I e o T 208 5 i e 3
TGMOsHYEHRHIE » DAL B R R flr G i Hy 5 22 i - 4EsEEQ
SRR S Al L S S R AT S

VR A — AR ITESE — A P AR A A R T R R T A
Mmeg ik BARE B A E R o909 KW TA2 445 - See EFSA Panel on
Genetically Modified Organisms (EFSA GMO Panel), Updated scientific opinion on
plants developed through cisgenesis and intragenesis, 20(10) EFSA J. 1, 6 (2022),
https://doi.org/10.2903/j.efsa.2022.7621 (last visited Jul. 10, 2025).

2 (Case C-528/ 16, Confédération paysanne and Others v. Premier ministre and Ministre
de Iagriculture, de 1’agroalimentaire et de la forét, ECLI:EU:C:2018:583 (Jul. 25,
2018).

3

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 (2020); Juan Antonio Vives-Vallés &
QGécile Collonnier, The Judgment of the CJEU of 25 July 2018 on Mutagenesis:
Interpretation and Interim Legislative Proposal, 10 FRONT. PLANT ScI. 1, 2 (2002);
Martin-Wasmer; Roads Forward, for\European GMO Policy--Uncertainties in/Wake
of ECJ Judgment Have to Be Mifigated by Regulatory Reform, 7 FRONT. BIOENG. &
BIOTECHNOL. 1, 9 (2019); Oana Dima et al., Genome Editing for Crop Improvement,
ALL EUR. ACADS. 30 (October 2020), https://allea.org/wp-content/uploads/2020/10/
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FE R B SR VA e 1y 4 R 2R B B R i B AR I ROl Y 88 e ~ 72 SR HU HE
HEEREEEE SRS - ZEELE > BEEES N E RN ZE
G MEFL 2021424 FH 30 H A HE Hi B 7 GMOs IE 5 K B i 7 B Z Bf 72
Y DA FEDP S AR T 3 e - E E 2021424 H 29 H #8417
BEL AR B Fe s 0 » 45 H2001/18/ECHE < $f > FLLL BRI SR 1l X
GREAHERY E 6 o S ECE T AR REE RS 5 HEAN o B R 1l
ERFEIRVRAG - WA RUE R T PRE - 2023 R B E R
B2 (new genomic techniques, NGTs) F%® » H{EIRHFE
7 B DRI il R 7 o o 7 S8 B BB - DS e tfe (i BB LA 4l
PE bn BB AR R dn — B 2 & [EIF A SR L AV EE | -
HATEX NG Ts s E B4l mEO R g —3 - AR > HEES

ALLEA_Gen_Editing Crop_2020.pdf (last visited Sep. 24, 2024).

4 The Council of The European Union, Council Decision (EU) 2019/1904 of §
November 2019 requesting the Commission to submit a study in light of the Court of
Justice’s judgment in Case C-528/16 regarding the status of novel genomic techniques
under Union law, and a proposal, if appropriate in view of the outcomes of the study,
0.J. (L 293), 103 (2019).

5

European Commission, Commission Staff Working Document Study on the status of
new genomic techniques under Union law and in light of the Court of Justice ruling
in Case C-528/16, Brussels, SWD (2021) 92 final, 1 (2021), https://eur-lex.europa.
eu/legal-content/EN/TXT/PDF/?uri=CELEX:52023DC0075 (last visited Sep. 16,
2024).

O blde ToER ) MRA%E AP A O LA KR AR R4 005K LA 2 e piel Tk
GaER ~ TRERA ) A T Rigediesk ) #AH AETRF  HILEMRE
R G5l As & THREMEE L RAETH - id at 54.

1d. at 52.

European Commission, Proposal for a Regulation of The European Parliament and
of The Council on plants obtained by certain new genomic techniques and their food
and  feed, lawd amending Regulation (EU)-22017/625,, ~2023/0226'; (COD),
COM/2023/411 final, 1 (2023)." https://eur-lex.europa.cu/resource.html?uri=cellar:
c88fe9ac-1c006-11ee-800b-01aa75ed71a1.0001.02/DOC_1&format=PDF (last visited
Sep. 16, 2024).
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PEABTIE o T A N B > SR AN A A 2 sE SR A - 40
BRI E S - — B SE T EREREERNEE - &
SR Q0] 7 B RS iy AR PR A el FeR e B G ) > Ry AN SAZ LY
R > R THOREBEVINE R > ASCE e PRI7EE R B BN
flaHyIL 35 > M & G Y B0 A2 B S0 7 S B DR il R L 78 Y 2%
FEAL > FEA R Ry GMOsHY [ - 3z H 5 208X 832 Fe C-528/165 HY H]
P ORI ST B A RE C-528/ 165R AT HI BT 5 [HEAY BT iR 2 48
b e PR 5 AR 25 ST R B S VA e R B HE BT R 1% 48 P RE 7E AR Y 52
% BRTTENEE GMOsHYE B Aa il e 5 & LAY & LN LR N T B A
s o BE—BREN R R S AR S R R 2 B BT R LR N R 3 e
ABHSEIN R © Pl - ASCHREE T M ZE G ATENGTsE % - JEEER
2 R E i AR N Rl R L 7E o P i E B ER Y T B R B AR N B Y
af a0 BEIR A SR g A 2 AV E 2N DARFAT - I H 2 YRS
[ S e o B BRI > 2R ERET AR AR B M B 7 B B R Rl 7R S % T e
T e Y PR B > i TR AR ST S A i o B PRV ) 3% e PR LAY
RIS > it BAe I THY SR -

A B ATE RO B AR i R A 4 — F AR EE > A
SCRTHE 2 f RS IR B i 2 — (R 28— RPN E N TRER il e -
BEH am B YR N G BB Rl SO I ) B R R - S9SN ARSCRTIE K
B T BL R R 1l R 5 0 2 & P P2 T 5 5 28 TP Y E [0 5 28 B ] IR A (X
WIS NREL N (intragenesis ) BHFESFRAM -

9 René Custers, The Regulatory Status of Gene-edited Agricultural Products in the EU

and Beyond, 1(2) EMERG. TOP. IN LIFE ScI. 221, 221 (2017).



HECA A AT R 207

%
y

BX R $ 37 S AL ] 3k A ed s b5

I 5 5 2008 4 1 1R 5 50 97 B DR 5 1 .40 26 e
B - ¥ SRR (T PR SR R TR
R R B U R R A e B OR - E e
SEBE R IR -

— ~ HHEE R H A= H

19534 # 4 (James Watson ) 5% EH 5% ( Francis Crick ) F:[5]f#
FEDNARERE fiE () = J& 22 R 45 - 1EIEBARL T o0 TRy AL - {2
[EIRE B AR R > R BRI ST R ST -
F—EERIYSREZEEAE AT AL T » 20140 REREFI U1 E
Y EDNAFE Y AR EIE (restriction enzyme ) F#EBEMG (ligase ) 45
G E4NDA - 21 4EFA A - BRI Y 38 B e RO - REEER AT
HZVIREE T /B ZIDNABT SR GIT - U & B 17 RE RS R RN
e > DUl IE S SR AYDNA P51 B4E 1 - DNAMYE1E o] DUFI A IE
[EJR K #2 (non-homologous end-joining, NHEJ ) B4 FH [E] 5 & 7]
f&18 (homology-directed repair, HDR ) WifE#R{K » fH > FE DNABERS
B BRI 2L U F ARG # EE R R o G B ) A R R B Y N &
ZH B R BORID - LIV A RYDNA R FI 50 7E B AR AL B i e
5112 o 35 ([ #8285 ZA5 R AR DNA 6 i 5t B Y 7 34 1% 411 Pt B [ 15 1%

02tk o AdAHEE iG> 3 B4 (2016%) -

A Wasmer, supra note 3, at 2.

12 pictvan der Mékr et al., The Status under EU Law-of Organisms-Deyeloped; Through
Novel Genomic Techniques, 14(1)EUR. J. RISK REG. 93, 100 (2020); Lutz Grohmann
et al., Detection and ldentification of Genome Editing in Plants: Challenges and
Opportunities, 10 FRONT. PLANT ScI. 1, 2 (2019).
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HGE T B B Ze B IR MLl - LA & R J:Tt{liﬂiﬁﬂﬂlj‘ﬁﬁ%?é*
A4 AMERERL T YIREAE R E AR > IR A B B EYINEY)
A B M

AL R T B PR B Ry — R [F B R o F R AR - R

M Tl B 9 B B E iR E Bh 22 % ( oligonucleotide-directed

mutagenesis, ODM ) K 7E BLF%ZEEE ( site-directed nuclease, SDN) >

ODM 2 ik A — B vl #1 B AR EL R e 51 [E]JR B 2 BAZ E B - TR RER oy

LB SRAC S (mismatch) 3% o [T (& BABHANRTRE B e M kgl
BREAG MR T 2 AR 22 8814 5 SDNJZ I F m i alk R 5k B ES RIAH A B A2

R YIRS - (EDNASERS s BE BF B L - BREhE (B A - ie)ﬂz

HIERRFFYIZe8 " - & R SDNY BNl - Aitsriatxigls

( zinc finger nuclease, ZFN ) ' - 48 § 5 (b 25 (5 30 E T 1% 6 6

13 Carsten Hjort, Jeff Cole & Ivo Frébort, European Genome Editing Regulations:

Threats to the European Bioeconomy and Unfit for Purpose, 1 EFB BIOECONOMY 1, 2

(2021).

Venera S. Kamburova et al., Genome Editing in Plants an Overview of Tools and

Applications, 2017 INT’L J. AGRON. 1, 5 (2017); Noel J. Sauer et al., Oligonucleotide-

Directed Mutagenesis for Precision Gene Editing, 14(2) PLANT BIOTECHNOL. J. 496,

496-97 (2016); David D. Songstad et al., Genome Editing of Plants, 36(1) CRIT. REV.

PLANT SCI. 1, 13 (2017); BR#ER ~ AL A% » K34 BI IR B B2 4 951 448 ik 40

BRMY > 54 - BBPAW AR 154520 > B81-82 (20184 ) -

'S 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 (last visited Jul. 10, 2025);
C. C. M. van de Wiel et al., New Traits in Crops Produced by Genome Editing
Techmqucx Based on Deletions, 11(1) PLANT BIOTECHNOL. REP. 1, 1-2 (2017); BR ¥

=S QE R Tk AR R W)
% éﬂaﬁ WA AR TSR RN s T SRk AR 4
& &5 B T 0YDNAK & & 3fv 3F & — 4 W 97 fs Fokl sy DNA 47 2 [& 3% o 2 5 ik
B Rk 0 fn i A — B R R 09 4235 & & TR R Ak B R 7] B e St K

14
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(transcriptional activator-like effector nuclease, TALENs) ' « E %%
B (meganucleases, MN) '8 « 2 H 5 M 10 06 0] LB G P 3145
HBHHZBEES ( clustered regularly interspaced short palindromic repeats
in conjunction with the CRISPR-associated nucleases, CRISPR/Cas ) 19,

435 % g feFoklak &% & #IDNAR B B 7T fod & PR BE 454 B OB N v
PP o7 ZEDNA% 2 fr 742 S5 4T T B0 3] > MR/ FI4n B % B 0 2] 15 @ BL By
DNAMSAH#H > #Hin 2 o3 7 AT 54 > Bm TR A RIERES @KL
ht 0 BP & 4EAE R GARBRPE Hofir 0 SRRy o AT IR R e B R AT R

ey ~ M AW A R > 1545281 0 B104 (20184F) -

7 Jaask B A & MR TR AT 1R AR % B0 (Xanthomonas sp.) J#ek
My uF > 4w ) eftranscription activator-like (TAL) effector»- ik 2|44 » #»TALK
AHERESRELR G CRAMY ARFI] S &L AR
BpeT kst B WAL TALE 5 708 40 > B Y2 FokIAk BR % Gk & » Bp T 41 #H4F R 09 4%
B 71 AT Y1 8] 0 B ECE DNAS i A - #Hin 8 0y 3 o7 AT S 1540 » %
ARAE RS TR FEE o I F AT BRI E G B T AR 34
H o 5Bl #ARE; > FIATEE B 104-105

18 B ke R 60 N RAEHEMER A (endodeoxyribonucleases)  BA
Kog kA1 3 (DNAJ- 7] %1440 bp) » MN# 32 & 5% e 4F F Moy R AR IR 41
i o BRIAAASIEEME (Fldedmmil ~ il ~ LW~ B Esfo ikt
W) o ETOAET RN BMIEES P RE 0 G mIes - SR TR - B
EFOHRAGEEAGNS THB  REALH —HEGH RS - BT AT
#% > MN@ AL A o0 %a 57l BB Fa AR > M FaiB AL
R 6,53 7] o See EFSA GMO Panel, supra note 15, at 10.

19 Naglaa A. Abdallah, Channapatna S. Prakash & Alan G. McHughen, Genome Editing

for Crop Improvement: Challenges and Opportunities, 6(4) GM CROPS & FOOD 183,
187-89 (2015); Kamburova el al., supra note 14, at 2, 5; Huw D. Jones, Future of
Breeding by Genome Editing Is in the Hands of Regulators, 6(4) GM CROPS & FOOD
223, 223 (2015); Dennis Eriksson et al., A Comparison of the EU Regulatory
Approach to Directed Mutagenesis with That of Other Jurisdictions, Consequences
Sforsduternational Trade and Potential Steps Forward, 222(4) NEW PHYTOL. 1673,
1673 (2019);] 2 1hafy - BlZE 16 B/104 5 #% 5 80% CRISPR/CASH7 # & Bk
FE BRI AR @ B REH R 8B AIT R2TS (20194 )
AL ERR 0 R B R G ST S R SR o VR~ BORIEA AR 0 15520 0 R94
(20184F) 5 BR#F#K ~ AAEM > FIZEL4 > A2 -
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H B &)~ E FH Y SDNJE 7 2 CRISPR/Cas9 » CRISPR/Cas9 F ZEiff
283 FsEmmanuelle CharpentierfiJennifer Doudna > { A 220124 2[5
22 CRISPR/Cas9 L [R5 1% » CRISPR/CasO# = 2% i 35 /)N aH 38 A i
(E NN L o e oS EE N 2 T 1 N SR SR T vt 9 e~ 9w -
TR ERPEY EEE HEERRBTER - o US4 aE
% o Ry b E KRR - WA SR 2020 4F 3 H AL 2820 o
CRISPR/CasOfE f&3at20{E % £l - (Ef5 B st M /F &5 B i
{8 > H AH#: 5 ZFNFI TALENs At 75 09 & F 5 R (R Y » T4
CRISPR/CasOf fla fEAE ) 5H % tf (e FH 2R S AR AN B g i - ¥ oR2K
fHY &R A M EEM? > HATCRISPR/CasOR; fit EL#: IE 7 %
HEEVTIEY) - G/ NE - Bk - RE - &jn > BRE - Ug - &
B RERIEA > EPhKREEMERZNIEDS -

= BRI R S e By 3T SR B B AT 0 3T £

MZFR2007FE10 H 1L T — % R T B it T/E/NH |
(New Techniques Working Group, NTWG ) - BR#&asTimFTEE ¥ &
s, WEBEARIZFRE? > EBGNHEIZE S0 (Joint

20 See The Nobel Prize in Chemistry 2020, NOBEL PRIZE.ORG, https://www.nobelprize.

org/prizes/chemistry/2020/summary/ (last visited Sep. 16, 2024).

Nathalia Volpi e Silva & Nicola J. Patron, Crispr-Based Tools for Plant Genome

Engineering, 1(2) EMERG. TOP. LIFE SCI. 135, 143 (2017); #5:#1% > F3x19° &

276 °

Michael F. Eckerstorfer et al., Biosafety of Genome Editing Applications in Plant

Breeding Considerations for a Focused Case-Specific Risk Assessment in the EU,

103) BIOTECH 1, 2 (2021).

Rim Lassoued’ét al., iIExpert Opinionslon the Reégulationof Plant-Genomeé- Editing,

19(6) PLANT'BIOTECHNOL. J: 1104, 1106 (2021).

PTREHECRCERETRMEL  A2007FI0A KL T —ELSL T HikHT
¥ v#4a |, (New Techniques Working Group, NTWG) - T/ 4a3-4&€ B B Af

21

22

23
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Research Center, JRC) BB thHE H B H B R T AVH 52 » s
72 BHER B8 1Y £ FE A ST AR (T BB ) B R Al A I 38 Vs Bl R R 3R Y
& (HEE AR S LRy B A EE BRI - &5 AT 2
WRaSE BB TR 84 B e R i 2 AR AV TEY) A i FsGMOs » ||
RAENEY R EEFREE (2 ~=F) NEFEELMEE - It
Gh B e B R il B BRI ) > B BRI A R -
7 EIRE S B A B e Rty T IR N EZ RN E M L REE 4
AHEERZE > — B 2 SR i 22 £ AV EYI# 6 F5GMOs > SR AR f
AL AT E BRI AR FIEE S5 0 A IR T HY PR
B BRI AR PR AT RE S A BLE G B B I AR 432 -
BUM &% 2 F (European Food Safety Authority, EFSA ) ££2012

TR O A NI FE FH AR B2 R JRAREFSARY(ERS 28
BINTWGH > P45 12 B2 B3 (ZFN-3) 2B B % 18 ) 17 L B o

RBFERE AT LR > 5I TR TR B BT R B E B
R ARG EAEM S RS E © % M Maria Lusser et al.,, New plant breeding
techniques. State-of-the-art and prospects for commercial development, PUBLICATIONS
OFFICE OF THE EUROPEAN UNION, EUR 24760 EN, at 1 (2011), https://data.europa.eu/
doi/10.2791/54761 (last visited Aug. 30, 2024).

Petra Jorasch, Will the EU Stay Out of Step with Science and the Rest of the World on
Plant Breeding Innovation?, 39(1) PLANT CELL REP. 163, 164 (2020).

Lusser et al., supra note 24, at 6.

RAENTWG oy & KZEN-314 35 88 R R E ey 7 XARk (A ) B LR - T
AN R4 T Es A # (kbp) #9DNAK R A B &M EIIEA LR F A7 E 09
f s o FEAGIDNAR BT AR AALATIAE » SERZFN— Ak 5l mpa b » 2
P E KRB ePTELE o ZEN-1.5 & & T i ghad R % (Ra i @ib) m¥t
fik R FodB N 0 ZEN-1IZ A 4% A5 AR L ZFN — g 15 28 - DNASE i i 338 18 JF
Bl R 5% 1R 35 1R 0 & da i P R K GO DNAET RAS A - 8% € TR R M@K
K AR TR TR 1 By BRI AE A o AT XEE T 2 NS R R Bt
B AN R A B LAGEYNR A DNARSE' (o8 428 ) & <7 At i i 51
—BRR A eALEE > KB G B L o ZFN-2i8 8 F) R £ 158 DNA
WA & A TAR R 4 B0y R4 Tk AR S BB A% BR 09 4% A BRI S

25

26
27
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EMREER - MEZFN-3Z & i e A - SYRIRETIERGEE
DUk s FHZEN-3300l7 AR AR - & 40 /8 B2 a ] e W AT ra o T LB
fti » BB IEHAWISE - (HEFSARYRIE = RLAISE & ZFN -
TALENsHIMNZ 5 7% - fEH U7 2B & M %kpﬁ{h&ﬁmﬁﬁf\
&) > {EER ] A R B 2 AR [E] AR P MR R 728 i - R 20 A P BE & 42 45 B
S HAZEERS > NIE > FERZIE KRB EOHY A #iE - EFSARHIRE
Ry 7€ 8% B2 B SDN 5 4ly > L 2 53 R SDN-1 ~ SDN-2 k2 SDN-3 =
%% > SDN-1[A Ry AR HHEMEINT - AL - R E S E R AR
Tl - R E AV E BHER - WA INERIEA ;- SDN-2/1
N FIDNA R AR FE H EUREAH (B % (% 5 B i e E %
B BV BN s B il A BBk ) AR L BE i R B AL P plege 8
SDN-3 i 48 [F] i B 4H 78 i Bl AR JE A 22 BT lig 2k % (kbp) HYSE
JHDNAJ5 F% -

FH 7220124 EFSA Y Y fif 25 % £y SDN-3 » [ L3672 A & A BF A4
SDN-1 5, SDN-2 4 - ¥f}#ASDN-3 » EFSA7 5 B kL PR #8158 > Ry
ZL& BIAETRS » SDN-3FLffif o] LATE DNATH IE & 55 19 & i BG4 A KA -
Rl > SDN-3F i v DA B AL R FR 2 AV AL N4 B 5E - [ BE AL R
S8 25 7T {4 1 B 33 A A B S B /B o SDIN-3 ] DU{HE A AR R A

(transgenesis ) ~ [ 5% R Rz PRI R3O » i SDN-3 5 & i {6 FH Y

B3 Rk  See EFSA GMO Panel, supra note 15, at 5.

2 Id.até6.

2 4.

N _mELARA (cisgenesis) 532 7h > K F R A HMEAFETHR O AE > BFEIHE
Pz F AL Al dpAE R g RA B BIE KB T R GMET B RFELEER > &
R WA 0 E R B E E 5, PR AT (intrageniesis )5y 35888 2 L 1 NG &
41 » See Gema Fernandez Albujar& Bernd van der Meulen, The EU’s GMO Concept:

Analysis of the GMO Definition in EU Law in the Light of New Breeding Techniques
(NBTs), 13(1) EUR. FOOD & FEED L. REV. 14, 18-19 (2018).
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HAt RN ECE R 2 AR DRIEE S & Al PR XS A 73R 5 b
st 95 e e B B a7 =l TE R 0 B A A A SDN-3BE S¢ HAE
) (HZEFSAESRERIE TR E B A MM -

BIHIRTTGMOSIE HAE % > B1E ¢ (—)2001/18/EC32 45 < #i &
GMOs 7 E FFIELA T 585 & & H i Z IR I ( environmental
release ) W RTEAER - JELAB mECETRE M B By 2 58 BB et ]
FEE B R A 0 2015/41245 4335 1E2001/18/ECHS 4 i & & B AT >
HL B8 57 S I I B AR S 1R GMOSHYFEAE 5 (=2)1829/2003 47 HI 3 {4 5 %l
LAGMOsE &4 GMOsE 77 7 & e Ky B i 1 28R 2 T35 38 B i S8 e &F
B R ATl 5 (5)1830/2003 # HIISOHT E GMOsHYAE TR LA K By GMOs
&7 GMOsEL 53 I & Sh R B RHIT A8 B 5+ (7U)1946/2003 7 HIPeHI
= GMOsHY S 55 i i ~ OrF BRI 2 22 2 #i & 5 (71)2009/41/ECH5
S MRS HEHERE TUERESERERNEMED

( genetically modified microorganisms) FYEESLEFA]38 o

Bl ¥R GMOs ZiE 25 » fiK2001/18/ECHE S SB2FREE2FME » A
fERABLUNZ AYRe - HEBHEYENSEASEN KIS E AR
SIS AT BB E Y E 1907 2UREE 3% 2 IR IASE 13 53 2 B

31 EFSA GMO Panel, supra note 15, at 22.

32 Directive 2001/18/EC, O.J. (L 106) 1 (2001).

33 Directive (EU) 2015/412, 0.J. (L 68), 1 (2015).

34 Regulation (EC) No 1829/2003, O.J. (L 268) 1 (2003).

35 Regulation (EC) No 1830/2003, O.J. (L 268) 28 (2003).

36 Reoulation (EC) No 1946/2003, 0.J. (L 2878) 1 (2003).

37 Disective 2009/41/EC, O.J. (L 125) 75 (2009).

58 1SR LR B LR A AR 2 SRR 9
H » E'128-129 (2021 £~

“Atrticle 2 Definitions: For the purposes of this Directive:...(2) ‘genetically modified
organ-ism (GMO)’ means an organism, with the exception of human beings, in which

39
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JE o BFE LB KEERT - IR AR N AT TR E B T
AR E - HEE R ES 248 (EMIP R AVE #EYE - I
DEIEEAT RS EE T EYRet - I e ESHE 224V
SNERESIA A EEYENEGL - EEEEOEN - ERIRSMMEE
% 3 AR S B RS IR AR B RS R & B SRl - AR IR E AT T
AR EH A EE FAIEEE - TP E A EEYER SRS
B0 o (S SN2 A5 B H 2R M8 R W1 P2 & ( conjugation ) ~ {H
(transduction ) ~ % ( transformation ) K % {ZHE:5 %2 (polyploidy
induction ) FEHAG » MRZIE S FIASE2E 7 ZHUE - A HH B E L
GMOsFZAT*! o 2001/18/ECTE 4 55368 55 1 E (R B (1B R 51 HA

the genetic material has been altered in a way that does not occur naturally by mating
and/or natural 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;....” Directive 2001/18/EC, O.J. (L 106) 1, 4-5(2001).
40 «Apnex 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 insertion 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 prepared 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.” Directive 2001/18/ EC,
2001 O.J. (L 106) 1, 17 (2001).
“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.} >’ Ditective2001/18/EC, 2001 OJ-(L 106) 1,/5;<Techniques refénred
to in Article 2(2)(b) which are not considered to result in genetic modification, on
condition that they do not involve the use of recombinant nucleic acid molecules or
genetically modified organisms made by techniques/methods other than those

41
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oty - BLIRFAE REYAIEE S (cell fusion) & FAEHGH G

(protoplast fusion) - (LT H 7 7A A] LOACHAIE EY)VE FrigEHY
£V EAEREEEKE S TSN NEE# - $FFR2001/18/EC
RV IRRIHERR 3 F GMOsHYA i -

7 B R i /2 & & i GMOs » Thorben Sprink 55 5% Fy (145
NTWG&EFSAE@a » 0 FSDN-1 ~ SDN-2 & ODM ¥ /E# 5 R ik
Bhoe I o BB EE YT B AR R ANHE B RSB 18 AR Ry 28 8
*EM ’ ﬁlﬁt*ﬁi‘)@@ki‘@wm/lWECTE”%%M%‘»%1 KT CRIBIYRRE - JE
B LLHERS: 8 F GMOs 2 ##5% «

=~ BRBRFR ey Ak

e A BK L 5 AE 2008 47 iy 58 B AL IR R ity (R ) 2 B B E 4L B 46 A
R AT AR B HY B ST @fléé%ff%%ﬁ/ﬁiﬂ%ﬁ%ﬁEﬁﬁﬁﬂ’\]ﬁf% CHE
20184 CIEUfH i Case C-528/16F78 » 2 JF 18 48 5 fip 50K A EE 4H 11T

excluded by Annex I B: (1) in vitro fertilisation, (2) natural processes such as:
conjugation, transduction, transformation, (3) polyploidy induction.” Directive
2001/18/EC, 2001 O.J (L 106) 1, 17 (2001).

“Article 3 Exemptions: 1. This Directive shall not apply to organisms obtained
through the techniques of genetic modification listed in Annex I B...” Directive
2001/18/EC, 2001 O.J. (L 106) 1, 5 (2001); “Techniques/methods of genetic
modification yielding 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.” Directive 2001/18/ EC, 2001 O.J. (L 106) 1,
181(2004):

Thorben Sprink et al., Regulatory Hurdles for Genome Editing: Process- vs. Product-
Based Approaches in Different Regulatory Contexts, 35(7) PLANT CELL REPS. 1493,
1497 (2016).

42
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B U w8 Ry R 2 7 2k SR AR B o P R 2 J B = R AR 1T Ry P
2 W IR IE S VY H MR P EE 2R - 1 L 28 48 78 [RI5 B 5 A
Zest > DU B 2R RERE S | ARy 2€ 8 > I H AT DU 8 R SR flo A b il
BRI TEHANY 22 % R ARIF SR -

SEERSTECARE (Conseil d’Etat) 275 » 4R R fTCLE
A - MR IR SRR R R o 280 - SO AR
Fflr a0 ODMESDN Ffy 28 4= HY 575 8 i i Al » [ il A e U ER B e A
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( preliminary ruling) 48 -

44 Case C-528/16, at 20.

45 1d at21.

46 1d at22.

47 1d at23-24.

48t sk |3k (preliminary ruling) 2 i 3% Be M % 2 58 4k 4% #9TFEU % 26745 ( TEC
R340 ) P R BK Bk B H AR B4 49 B 60 AR RE BUBR MMM AT A A At 6y
FRRE s e BB Bl REE R EG > o RS AR kAR M A AEH
FE A AT RS E B SR — B A TR AR E R
BIERBEL BRI T ARFIRR G ARG BEE B RARAEFRY
FlEr > A RALEGEBEBARECEEZRRF T RHRBERAEN Lo
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HYRREE 7 BEAL > 2001/18/ECHE < HY S5 2 FR AR 55 35k DA K I (- IAFIIB ¥f
i ZHRRIE ] > AR RN RLTE & AT AEE B Tk BE ] DUE
Kot 4% B 1% B 3% e A YRR B R ila 7 405R2001/18/ECH5 < 1Y
F2M8 ~ F 3R DL AR IBAR E 1 75 5 kR 5 5 H 2 GMOs HY 32 75 #i &
I BEEERIEGREENFEMEGNEMSTTRENEE
fE49 2

CIEURY HR 58 Ry (K12 2001/18/ECHE < 55 25 55 25K At i GMOs Z
- EVREEYENNE S AN KA S E R EH & A
1A ZE A& A% 2 58 P B BRSOl P B 20 Y55 52 - Bllim e R /2
LLH AR B AR EEYEZES > NIt - JmESEES
My AR AE A B2 & B ) R 2001/18/ECHE < 5H 2R 5B 2 5K AT il 2
GMOs® = CJEUZE 152001/18/ECH5 % 5521555 23K (a) ML R TAEY S
VER 732 5 D AR s B Rl B 5 0 > INEAS RERR Ry P A ml EE A
S R it e 22 3 ] HERR 8 F GMOsY AR %" > i 55315 55 Lk A e B
PRIBH HI HE PEFR i F GMOsEYEIT - Bt A R AV AR R [ &
SHAZIE 77 T BT AR - TS & 50 1 TR FR B b AL PR U R il

J& > CIJEUF g B ek Pl ik o R BF Rk Fl e B IR AR B B RO PT A &
Kz B 49 % #1 o Recommendations to national courts and tribunals in relation to
the initiation of preliminary ruling proceedings. O.J. (C 380), 1, 2 (2019), https://eur-
lex.europa.eu/legal-content/EN/TXT/PDF/?uri=0J:JOC 2019 380 R 0001 (last visited
Sep. 16, 2024).

4 Case €-528/16;at 25.

30 Jd. at27-29.

STTd. a1 33.

52 1d. at51,53.
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BENEVEAERESRE  RiEZKEEBEFF 2 RNZ 2
FEFAECSE o RIIL - CIEURE Ryt AL REL 1l 2 A= (V35 8% > BIGMOsH
AHERYBCR - i B LR R o 3 e fY R R th B4
MR ARE - I EES FEAHFZERTEE RIAZ 2T
BB B 0% 0 FTER I AV BE WK% 15 < PEFRGMOsHY i
%55 o

IANCIEURE Ry 45 BR B T AR R s e B (T B B
A] DU R ST B A AV VARG B 0 R A WO B B VE R4y (the
Treaty on the Functioning of the European Union, TFEU ) ZE34{5% £ 5536
REEN BV B R BN E N BITa] EMHBE R - BEZRE R 1A
WO AR RIAZ 2RIV S E AN YRS HERR E H 2001/18/EC
55 HIgF DUEA 05 8 E e AR ARG - REARER g
B A A FIE T BRI AT 1A -

AZFEEE (Advocate General, AG) %737 5 H 58 £ 2001/18/EC

53 “(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, O.J. (L 106) 1,
2 (2001).

% Case C-528/16, at 48.

%5 Id. at 54.

56 1d. at 79-81.

ST 4% % ¥ Advocate General (AG) % Bk M3k 1% & 4 % i Bl 47 2Lk 1% (recourse
administratif) XX > FIBREAXEZ T EETE » EREHEET
48R > AGHN AR XREEZHNF T AR I A ALARANSWTHAR
DR R LR EEERE AKX TR R SE > mHIE T A EE R
N0 WFT R 2RAGH B 8487 F il s o) AGHE B8 2B 0
H| kil 78 A |E T Ay N E WA K B I AR R 0 ' st # Advocate
General % A F — 509+ > AMIAKRRE R ZEZRBEUHNEHFALR
TiRE > ARAXIEZ &4EEE o See DAMIAN CHALMERS, GARETH DAVIES &
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N A B A RS s (PR S A ) B
HLY) - A J 4 2001/18/EC §5 % 45 316 It 4 1B 5] 4 4 72 F GMOs £ 45
i ¢ (Z)HNEF52001/18/ECHS 2553 (6T 1B 4 b i F GMOs 75 2
BRI - @ BB AT S B RS B R Y E ff
AT R BT B AR g -

AR Ry CTEURY H P B Y BN SR W B I R Y i B - A R SR i
AYSCEE - B BK SR R o S8 Fee B /BT B2 LR B GMOs 8 BR AR Y
DU RN R ENEE A0SR o TR EE B R A R E AR

GIORGIO MONTI, EUROPEAN UNION LAW: TEXT AND MATERIALS 159 (3d ed. 2014).
Case C-528/16, Confédération paysanne and Others v. Premier ministre and Ministre
de P’agriculture, de 1’agroalimentaire et de la forét, Opinion of Advocate General,
ECLI:EU:C:2018:20, at 39, 44 (Jan. 18, 2018).

%9 Jd. at 56, 107.

60 _jd. at 81.
61

58

Jorasch, supra note 25, at 164-65; van der Meer et al., supra note 12, at 95;
Eckerstorfer, suprd-note 22, at-}; Artem Anyshchenko' & Jenmifer, Yarnold, Hrom
‘Mad Cow’ Crisis to Synthetic Biology: Challenges to EU Regulation of GMOs
Beyond the European Context, 21(3) INT. ENVIRON. AGREEMENTS 391, 399 (2021);
Wasmer, supra note 3, at 3.
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62 Purnhagen et al., supra note 3, at 1625; Eriksson et al., supra note 19, at 1673.

63 Case C-528/16, Opinion of Advocate General, at 100.

64 Han Somsent|Scientists Edit Genes,, Courts Edit-Birectives./Ls.thé Court of Justice

Fighting Uncertain Scientific ‘Risk with Certain Constitutional Risk?, 9(4) EUR. J.
RISK REG. 701, 706 (2018).

65 Vives-Vallés & Collonnier, supra note 3, at 6-7.



o BRI LK B oy o R S R A 221

I7TREHYERET - B a5 B ROl IR 4 & I CEF ARt B RI%Z &
EREC#% - B R EASURPHEES A B EE - T DUEILAE R
Y 75 S R M Bh 2 22 2 Y > REIE R AR ST K R 3E Ry &
& BREAFEEER o & & IEM AR ER e 2 R
LELCE N ZAFEZE - CJEURHAtI G RS E - KiE
NEAEFRT o MERHIRERE - S IARY E R AR
FMBE P MR AR g - AR EAR B NILEILEEEEE
ERAUAERT RACE B BB > R T 5 B TR R
(Y& A BWIN Rl % R iy 22 [ FE A AT EE A% - EFCIEURYHIAIE
AL Nim e B BLEL DR il 74 4 E 38 Y 4 3 A 2 CIJEU AT 28 i
Y > AN Em2001/18/ECTE < MR E I - IL7AEH B H BT AR B
& HEPRAEGMOs R #E Z 51 - 38 A PR IFRIIR G —EHVEE - faat
GMOsHYE E A i DL N i B N e iy 38 2 B2 B X 7R i B Y
i -

S~ BB TR ] Sk H T IR B B A RS R eh fE

HH P> CYEURY HI R f8 52 Ry i BUER N Rl A R E i T OAE - 2
BN BT BN R o Y S8 e 2R A B KR R B P 4 -

— ~ L P AR R 8 R

HCIEUH RV HEEY B & H 2 PR AR B0y A PR il bt 28 2l
ExEEEh T o Rl E L4 (Scientific Advice Mechanism, SAM ) 23
T SRS 5 [ SEPOAR AR » R BHEE20014L8/ECHs



222 #E# (RKiES) %498 (202546 A )

S fiE T R YRR AR AR AL T S R AR K L ©° - HmERE Y
CIEUHYH P48 B 2 ff SEANBI ST M BIOM TSR SRR By IR -
R TR R A P 7 R o R 1) B 5 2 SR AR IR Rl R an Y
BlZ 5 B EE T A an R ER AU ST o R E AR o SR AR BN T Al
FESERVRREN S - W EEONTF R 2 RAVME SR - M H R
HEAMMRERIME > RFHEHF R EREAPE > YT E
FIEPIRIGE ~ DB F NI SR B S R W R 258 ) 2RI E
%o B ERZ E IR A R ERI BTV RE ] > WEGRFIER - I
1A TAATRE S o R B BN AR RS 0 2 A AR R e

HARRREMERF A - BONE 173 H CIEUHIRTI
MEERAmEAY 38 Ry FUR(EER SRR #8505 B > Al RE(ERESE Al
8 B T BRI g - — e R AR T A S EA g
FRBICH DAY M 75 4 52 37 SRR R R Al 7 A T35 70 B W B B 3
B L IR Rl 7 AR A e > [0 R fe SR B R L 58 B gl B PR
T EL S ERRRBABEET" o REAh - R 7 LS DR il 78 5 1 Ry GMOs -+ ¥
PR 4 TH E F R BN T S5 B REAE Y > AT e e (RN 33 2 (e SR A PR (B
S DA R 5 B m B L T > I pR Rede T S A [ R K &

66 European Commission, 4 scientific perspective on the regulatory status of products
derived from gene editing and the implications for the GMO Directive — Statement by
the Group of Chief Scientific Advisors, PUBLICATIONS OFFICE (2018), https://data.
europa.eu/doi/10.2777/407732 (last visited Jul. 10, 2025); id. 165.

67 Hjort et al., supra note 13, at 3-4.

> g

69 Purnhagen et ali, supra note, 3, /at’1626-27; Eriksson et al;;supra notet9, at 1680;

70 Stuart . Smyth' & Justus Wesseler, The Future of Genome Editing Innovations in the
EU, 40(1) TRENDS BIOTECHNOL. 1, 1 (2022); Eriksson et al., id.

71

Jorasch, supra note 25, at 165; Eriksson et al., id.
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72
73

Purnhagen et al., supra note 3, at 1622; Eriksson et al., id.

Li Jiang, Commercialization of the Gene-Edited Crop and Morality: Challenges from
the Liberal Patent Law and the Strict GMO Law in the EU, 39(2) NEW GENETICS &
Soc’y 191, 204-05 (2019); Dima et al., supra note 3, at 30.

Brigitte Voigt, EU Regulation of Gene Edited Plants a Reform Proposal, 5 FRONT.
GENOMEED. 1, 2 (2023).

Denais Eriksson et al., Options to Reform the European Union Legislation on GMOs:
Scope and Definitions, 38(3) TRENDS BIOTECHNOL:23 15232 (2020)!

Wasmer, supra note 3, at'l.

74
75

76

77" Slawomir Sowa et al., Legal and Practical Challenges to Authorization of Gene

Edited Plants in the EU, 60 NEW BIOTECHNOL. 183, 184 (2021).
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Eriksson et al., supra note 19, at 1678.

Sowa et al., supra note 77, at 184; Eriksson et al., id. at 1679.

Wasmer, supra note 3, at 1.

Jorasch, supra note 25, at 165; Eriksson et al., supra note 19, at 1680; Smyth &
Wesseler, supra note 70, at 2.
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84" Joanne Scott, European Regulation of GMOs: Thinking About Judicial Review in the

WTO, 57(1) CURRENT LEGAL PROBS. 117, 118-19 (2004).
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iR EEMEERAVE L EsERE o Prafk SR B RN E
i - LEEREM AL RRAGRE TER © 2.8 EYE AN 2
it g - BE - dE - WENEMEFR5 ENVEYIRE © 3.
HIIRE R TR 2 MR BGE ST B R 2 R IS B BB HY il 4.
EABHA &R > GIAUKAESy © SHsREETF ~ Iy K&
RS 5 6.0 mEEERRIE TR NI AMER K BlIaTE ;R
FEm A BRI - 24 - FEIMNREREYNEES > 25 THE
s G PR E B8 F AR (EY) > RAERF AR IR A EEREE - 1]
RE 28 B0 2 A PR SR DU Sk R ORIV A & - S AR 7k
ERBE ALY NILEAMERFERERAYSE ZHNGTsHEY) » A ReE A
LB 0 -

o5+ 975 5 o R e B R B A YRR e > o FR 5

187 I3art. 21.
138 4. art 23
199774 art. 25.
140 74, Annex II1.



240 #E % (RKiES) %498 (202546 A )

AES P R 0 T Bh R R e R R B /N SR B R (AR SN Y
> R B R N T AR o PR B B2 AY B AT S ST e Rk
5t DUREENGTSHE IR iy % e L™ -

1B~ BR 97k R A0SR

X B 7 725 5 R DU Ry i B DRI 5 1l 1Y B 5 B P il B — <R B
ot BB AL E SR IR i A e A Uk 48 2 R W (E B R (E SR
[E] - PRI T AR AT RE IR 2T 22 B PR B > H B2 & B i shZ& & F
SHEF AR VSR > DUROE S iTRE 5 138 HM ek () S (E S R SR E YRR
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GMOSEH IR HHEEA T » BRI EPER LR R -

[BR] 4% ] 2 &5 ) 40 R 3 4 ] o fur 3 BB K PRV il DA R R 4 ] 5 B
55— {18 5% A1 B B B RL DR R Al B 7 DA AR R PRI AR A - 20 15 4R TR
IEEEAREE173/201598 1 3% (Resolution 173/2015) 22T & SR iT

(new breeding techniques, NBT ) AYEH » FEIE 5 173/20155F 1Y 1
ife o PARESRHUZZE (case by case) #EFTHEFAL » B FOHT BLEL AR
NEREEPAE R 5 Hgh AT RHARE S - 1A F B PR SR AR iRl
TRBA S MY BBl 7574 ~ FivBe 2% 72 Y MR B i 4% 78 o 2 BRIV 38
EYEEE . FTERMOELE ST RNEEFEA - BEEG

141 1d, art. 25.

142"\ jinisterio de Agricultura, Ganaderia y Pesca [Ministry of Agriculture, Livestock and
Fisheries}, Resoluci6én H73/2015 [Resolution=173/2015]/, Bs. F As.,-12/5/2015,
(Argentina),” https://www.argentina.gob.ar/normativa/nacional/resoluci%C3%B3n-
173-2015-246978/texto (last visited Dec. 11, 2024).

143 Resolution 173/2015 (Argentina) art. 2.
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A E 2602 B B GMOSs T FEHE 4N E 14 o TlfR L F RS AR Fr 0 Fs
BhIE A e vl LAE R B B AR aat PE Bl » SR R BRI H
BATHIL 8 - LA A G o] DLAE AT 30y & 2 & S i
1 FsGMOs » | DU 5685 28 5 R BT IR A - A B S ER A0 4 4
RS A TR I ST B IR AR B R AT 7 2 0 o BN A 20194 5 i B R 1l
A (the Gene Technology Regulations 2001 ) {E1F - [ XEIF 2 54
15 S 56 Sk DA R B 22T ~ TABHIB Z #L7E - KF SDN-1H& ffiy 2 ¥ BEBR 72
GMOs b » {H2LJAFT & SDN-1{EDNABEREERT ZLR RN K (EE 5
Wl E 2 EE - DR A A H A B H £l ay iR Cfla
CRISPR/Cas9E(SDNZFIHEH ) » {HODM - SDN-2 fZSDN-3 » {3fH &
FAGMOs » NI DUE 40 -

IR GMOsHYE B & A [ R HA B 2 - H F %% SR
SIS TEYIHY T AR (plants with novel traits, PNTs ) [ & 28 F 7]
AR FrRE 8 - s R B EK B B2 Y E iR
SRS EAFEEE - R EEREIMNEE - SEYARE

144 Resolution 173/2015 (Argentina) art. 4.

145 Dalia Marcela Lewi & Carmen Vicién, Argentina’s Local Crop Biotechnology
Developments: Why Have They Not Reached the Market Yet?, 8§ FRONT. BIOENG.
BIOTECHNOL. 1, 2 (2020); Agustina I. Whelan & Martin A. Lema, Chapter 2
Regulation of Genome Editing in Plant Biotechnology: Argentina, in REGULATION OF
GENOME EDITING IN PLANT BIOTECHNOLOGY 19, 27 (Hans-Georg Dederer & David
Hamburger eds., 2019); Eriksson et al., supra note 19, at 1675.

146 Aftab Ahmad et al., Regulatory, Ethical, and Social Aspects of CRISPR Crops, in
CRISPR CROPS THE Future OF FOOD SECURITY, 261, 276 (Aftab Ahmad, Sultan
Habibullah Khan & Zulqurnain Khan eds., 2021).

147" Efiksson et al., supra note 19, at 1676; Steffi Friedrichs et al., Meeting Report of the
OECD ©onference 'op “Genome Editing: Applications infAgricutture Implications for
‘Health Environment and Regulation”, 28 TRANSGENIC RSCH. 451, 453-54 (2019); Jon
Entine et al., Regulatory Approaches for Genome Edited Agricultural Plants in Select
Countries and Jurisdictions Around the World, 30 TRANSGENIC RES. 551, 555 (2021).
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SRR > Lhir & IR E 4R LRl = BUK25-30% M AR AR Y » i Rl BE R
B AR - I K e mfaE & (The Canadian Food Inspection Agency,
CFIA ) FI/RPNTsE B [E ¢ 2 17 2 W) B SR BUIR 2 B AS 15 Il X £ 25
A o A A i ELEL DRl i 78 P A [5149 -

EEH R GMOsE A KB 19864 F 3841 [ AW ilo s &
Zef# | (Coordinated Framework Regulation of Biotechnology ) » 5]
Bt FR B VRS E on B B — 2R L - IR s Bl R R
B REmMNZEME  ZBEGEED RN 19925 20174 H
%ﬁ%ﬁé@i%ﬁ?ﬁfﬂ@?&i&%%%@ﬁm B0 o EEHERA 5 A
HEREFES (United States Department of Agriculture, USDA ) -~ &
HEY)fEFE S (USDA Animal and Plant Health Inspection Services,
APHIS ) - IRIZ{+z /5 (Environmental Protection Agency, EPA) DL Kz

T mEEY) & T 5 (Food and Drug Administration, FDA ) "1 - 20204F

148 Jochen Menz et al., Genome Edited Crops Touch the Market: A View on the Global
Development and Regulatory Environment, 11 FRONT. PLANT ScI. 1, 9 (2020).

149 Entine et al., supra note 147, at 556.

150 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/2017_coordinated_framework update.pdf (last visit Dec. 11, 2024).

£ B GMOs = & ¥ B » 51y £ B & %38 (United States Department of Agriculture,
USDA ) ~ #4414t B # 5 /5 (USDA Animal and Plant Health Inspection
Services,-APHIS ) {iiE #i%% 1% 2% i Cthe Plant Protectfion Act, PPAY) %4 &rf /i
HEIBEZE VRS RERETR G ERET C RAEEEAHE S (United States
Environmental Protection Agency, USEPA) mi@%fa FRAL SR ~ R ] e ok R
%% (the Federal Insecticide, Fungicide and Rodenticide Act, FIFRA) ~ B A&

151
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APHISHZ 4 i ARV He g Jo e o B &S &7k 48 ~ AERE ~ — 80~ 41— »
B H =3 (Sustainable, Ecological, Consistent, Uniform, Responsible,
Efficient, SECURE ) #1'% - SECURE# HIl 5 #l— 15 (R (40 7
& (DERAREINFEERAVEEER - 50(2) & A HY 5 i 5L H
R~ HO)EREFEENEYEREFAVER - 25008 HIEER Y
JERNEL AL A A (allele) DLRE R PEERYCRIGHEEE R - 1]
e A B E g SRl E RS R > B AREDIEMTEM (§ 7 Code
of Federal Regulation Part 340, 7 CFR pt. 340) HEZHEEHEM
Yy o B AR AL ERO AR TR EYERE S - A HETE
& DIHERFTEEY R G RA E4E Y ER ™ - iR # SECURE
FAD > ZEFEEERRAA " FEHES ) (mechanism of action,
MOA) " — H APHISHE & F5 & 1 F A9 3T BLEL R R AT A 0 R g Ak
AEAEYER - AR ZE S - BUEZEY) B A MHFEMOAK T {15
o R ZEYBATEIA A E H11° -

o~ e ibik k£ (the Federal Food, Drug and Cosmetic Act, FFDCA ) %
K EME P 4% % (the Toxic Substances Control Act, TSCA) % =A% k%
GMOs » EZZ4HHH RARELE YCMOsty F 3 5 A A H LB R %EY
%38 B (Food and Drug Administration, FDA) » {RIZFFI AT ~ B ibik &
FEAFREREN TR OIEEFGMOsA & )R du R &2
H #k M > See Steffi Friedrichs et al, An Overview of Regulatory Approaches to
Genome Editing in Agriculture Biotechnology Research and Innovation, 3(2)
BIOTECHNOL. RES. & INNOVATION 208, 213-14 (2019).

152 7 CFR Parts 330, 340, and 372, Department of Agriculture Animal and Plant Health
Inspection Service, 85 FR 29790 (2020), https://www.govinfo.gov/content/pkg/FR-
2020-05=18/pdf/2020+10638.pdf( lastivisited Dee.=11, 2024).

158 2 CFR.'§340.1 (2020).

1S%57C.F.R. § 340.1 (2020).

155 Entine et al., supra note 147, at 561.
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#e WL R GMOs - {H SDN-3 5 Il F 35 32 5 J8 GMOs ™7 5 S| FIl /2 18 14
SDN-1 5% B JE GMOs - EH & ODM - SDN-2 k7 SDN-3 HI| 4% 38 £ J&
GMOs™8 5 finge K AU PE ) A% B ST iR o TR R BUR P AT
FAHEG 19 5 35 B Al A £ EU A SDNAY = i 43 5 77 2020 8 28 37 2R IR e il
EY) - RBENZETAZEVESEVMEAZUHEMAEZ LY
' Ry s G E i > 5 A DRIty Bl 28 1Y 28 o £ P AR IR G H B AU B —
IR EL YT - BB ERE YR AFE R o 5 AR 51 BLE E R BHE )
RINF R o 5 FE Y e 51 HE 1T 4R B8 & #EZH {7 Code of Federal
Regulation Part 34041 EHEZAHZEY ' o KIL - H 5B %

156 Gerd Winter, The European Union’s Deregulation of Plants Obtained from New
Genomic Techniques a Critique and an Alternative Option, 36 ENV’T ScI. EUR. 1, 1
(2024).

57 David Hamburger, Chapter 8 Comparative Analysis: The Regulation of Plants
Derived from Genome Editing in Argentina, Australia, Canada, the European Union,
Japan and the United States, in REGULATION OF GENOME EDITING IN PLANT
BIOTECHNOLOGY 313, 338 (Hans-Georg Dederer & David Hamburger eds., 2019);
Agustina I. Whelan & Martin A. Lema, Regulatory Framework for Gene Editing and
Other New Breeding Techniques (NBTs) in Argentina, 6(4) GM CROPS & FOOD 253,
260 (2015); Tetsuya Ishii & Motoko Araki, 4 Future Scenario of the Global
Regulatory Landscape Regarding Genome-Edited Crops, 8(1) GM CROPS & FOOD 44,
43,(2017); Eriksson et ali supranote 19, at 1675:

158 Hamburget, id. at 339.

159 1d.

160 Menz et al., supra note 148, at 7-9; Entine et al., supra note 147, at 560-61.
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HAZ B NGTsH il E 22 PR IE [7) 575 M1 [F] R A N 8 5E 354
flr > EFSAMERETE (A5 8 fy— B R i A AR N 4 R € H IR L B3 25
ZEBBIHT LTI AERE > 5 DASDN-3 77745 | A B 5 ALK 2 7 51 i
ABIE FEEE  [FRE R RS & 5 A P U Y E
{50 i & e (AR TR S WS 215 L RVE E B SR asEE
FNE P EFERN PR HERA - SEG iR hEFEEEE
HCPR e rp S S (Y Bl AR I R PR RS R 192 - S8 EFSAS L — 0
FAMTAYER I - W] R ) a7 SR [) i B PR B wT DA (e F A s ol A4 T
REZZ 1Y H AT AT RE ST R R 801 > FFANGTs )2 A 31 E (5155 A [F]
RS A R T A SRR 8 B > IEENGTsEE i E Z i AK AT BE = —

81 Juan Antonio Vives Vallés & Laura Riesgo, May the New EU Regulatory Proposals
on Plant Breeding Compromise Innovation Between the Prospects of the NGTs’
Proposal and the Nonsense of the PRM Proposal, 72(1) ESTUD. DEUSTO 435, 449-50
(2024).

162 ERSA Panel oif Genetically Modified Organisms (GMO), Criferia for risk-assessment
of plants produced by targeted mutagenesis, cisgenesis and intragenesis, 20(10)
EFSA J. 7618, 5-6 (2022), https://efsa.onlinelibrary.wiley.com/doi/epd{/10.2903/].
efsa.2022.7618 (last visited Jul. 10, 2025).



246 HE % (RKiES) %498 (202546 A )

{EBARE AV S » BEROEEEEN - AR B ERHEN

ZEfH] o
=~ A A B AT A B 09 £ 8

LG EE TR —BINGTSHYHIRE - TREF N EREA]
Hragfe > HEFEE TREERARTE -

(—) G m F AR RN & B

HEGEEKEN G —FNCTSHEHYHIFE - HUATTH 7 — B4
HEPEN > AEENENREEFHT D AEEVEERE - B #
ZYNEEI R ES T EESEYER R REEgR
HF s AR 24 B il A B 1 OO T 4K [ {75 3 ST U 3 22 SR T e M i ME 1T 5
BROYHT > [EIHF 2 FEFSARYE R RIRCHIH R 5 EHIRE » HE
Ay HE R T — FE A R A 28 S8 FH Y B R R SR B F s | R 5 A B
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% - Wit - & GR B ARESEREREE T AR AR
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163 Winter, supra note 156, at 2.

164 7d, at 3.

185 Egtopean Commission, Commission services technical paper, Rationale for the
equivalence criteriain Annex Ito the'proposal for-a Regulation on.plantsiobtdained
by certain new genomic techniques, at 1 (2023), https://food.ec.europa.eu/document/
download/f54a2386-¢158-4dbb-af78-41361e471b7f en?filename=gmo_biotech ngt
proposal_tech-paper.pdf (lasted visited Sep. 22, 2024).
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e o EaEy SRt B EgEEEYEME
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A AINGTsEFARHFNFENR > A5 Z - TR E —HNGTsHY —Fida
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JE L HAEE S IR TO0 o LI K B A 1 U o B 5% i R A AE B SRR ET 2
[Rf > B DURG SR 5B TR S 17 8 A 7 2 7 (5L R GMOs /1) 5 A

¢ Finja Bohle ¢t al., Where Does'the EU-Path on New.-Genomic TechniquestLead/Us?,
6/FRON. IN GENOME EDITING 1; 6(2024).
1671 at 2-3.

168 Eriksson et al., supra notel9, at 1675.
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7 AR HE AL TR 2 2L AR e e i T E AR ZE B S Y R0 - R
T Bt A B S 2019/1381 81 A0 §1
178/2002 75 I3 5T AH fB#] il e 7% 2 e 58 (L EF SA &b 5 it 58 mE S BB
FYRRAE > 2019/138 145 Al S5 BRHE AR BE AR e R &L A EF SATE th R}
B R REGEHEE TRERG TG B E et i BUB R & - HUEFER H
a7 I A B S B BT 28 5 VA M K EFSA - DIs{E B EE R H A -
EFSAJEF L F B ATy L Tk 37" > DR EFSAJES® 1L 3 3 A B [F B
HEE BT HA M A s AT O 72 > 3 R SR . ) o 28 77 1829/2003 45 Al
F:2001/18/ECH5 4 BAHA GMOs Bt # 2~ HIgh 72 - MR#£178/20025 Al
F32affR 5 HME - EFSARERVBAE A& HY ZORIE AL R tissl - 2
2001/18/ECHE <55 13 (3R A1 SE 1 70 B Hh 4 R BB Y & B BT R7 45 -
FEER @R AE - NiL - RHEREE e 2 it E e
AYRE 2 4 > DL A & i 78 I 2001/ 18/ECHE < 55 13 R 155 17
fRHiE 2 A" > 1F A EFSAR Y 5 S sk sl - EFSARNJH B2 3
H & 2 g B E R R IT A A -

B ZE AR E 55— JANGTSsL A 8 FH GMOsHY B E » R B 4
4 F 1829/2003 %7 A1l 522001/18/ECHg < Y AT AEM: » [AIIH:2019/1381 47 HIf

169 Lewi & Vicién, supra note 145, at 3.

170 Regulation (EU) 2019/1381, O.J. (L 231), 1, 2019.

7 1d. at11-12.

72 14 at 13-14.

173 1d. at 18-20, 26-27.

174 European Commission, Commission Notice on the submission of notifications under
Articles 13 and 17 of Directive 2001/18/EC of the European Parliament and of the
Gouncil on the deliberate release into the environment of genetically modified
organisms and-repedling| Council Directive 907220/EEC and. under the-releyant
provisions of Regulation (EC) "No 178/2002, as aménded by Regulation (EU)
2019/1381,0.. (C 80), 1, 1, 2021.

75 1d. at 3-4.
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176 European Commission, supra note 8, art. 26.

77 Jens Kahrmann s Georg Leggewie sk %3+ 1996 41 A 2201946 A #7 Ml 4 % #5217
BXE G RAP a2 Al b T AR RagEasE Rt R SRR
%ﬁﬁﬁ&%qm%%%%iﬁ@ﬁk%i%%%&%ﬁ¢iﬁ%%%ﬁ%&
R BLAETRAMBE A F — M4 - EU SAGEF# & (4 2202312
) %%7{‘836&}2. MG E S A PI1%R BRI A TSDNI
Yk (PP AR AR IS H 0y AL R ey R ~ ERIRRIEAN) > MERAELE
M 1P S48 4% Al 4 5 Bk bl B4k o % B Jens- Kahrmann & [Georg Leggewie,
European Commission’s Plans for a Special Regulation of Plants Created by New
Genomic Techniques, 9(1) EUR. PAPERS 21, 35 (2024); % 4 » Finja Bohle% B] ¥A 3%
L EiR B #E AT (the Swiss Federal Office for the Environment ) Z3tey " #idh
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e T P 0 94% A5 Ak B 4 L — 2aNGTs » 6% A5 4k 5f 484 % — #aNGTs » 4 M
Bohle et al., supra note 166, at!2-38.

178 _Bohle ¢t at., id. at 3:

7914 at 3-4.

180 Bohle et al., id. Winter, supra notel56, at 5-6.
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(2)ERHH Rt RT TN

MEENEZRNE —BINGTsIHEY) - BEL —(ETREE R EY)
LEM AN LIE Y2 FEE (the Cartagena Protocol on Biosafety to the
Convention on Biological Diversity ) HY%E[E e

IR BV 2 E FBAR EAR R ES BN A AR 4

- Winter, id: at 3:
827d. at 6.
183 Kahrmann & Leggewie, supra note 177, at 34.
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AT ERISAIEEFE ) (Advance Informed Agreement, AIA) - AIA
BB BET—ERH] - TR G AR K R AR K CUAT - e R
FEAECIE R - WHREEARITEE £ O LMOs A JE g & el > #ECRY
G T DAUE S o SE B A s R B R S R R 1780 -

br 7T AIAZSN > AV 23 e & S (M EEREEHETLMOs Z
RS JeR o s L R B B - E SR ISR E b P (S FE AR 22 5
BT FUETT > 007 fE B S8 Y b Al R il R H AR A R B2 R R
Ry BEERRE > ST T IO IR A i o e 7 A BAG HO BT IH H B 0% -
B 2R S 2 P LI A 2 PR LB A HO L B 5 £ B A > 7 56 8 B AR B2
HAeEILEST - FTi & ERAV IR B RIEEAAEE - HURRYATA K HYLMOs
T F AR RO T BE A B E RO R B B 00 -

PAMINGTs ELZ 5 5(1) R ME % — FINGTs A 78 F Bl 3 GMOsHY A1

SE o PRI 1946/2003 47 R R 52 B 7R 8 F Y 55— ENGTs > 2855
—HNGTSTE A B E i L BE (3/BGMOs » 25 R FIGMOS It » L

184 «This Protocol shall apply to the transboundary movement, transit, handling and use
of all living modified organisms that may have adverse effects on the conservation
and sustainable use of biological diversity, taking also into account risks to human
health”, the Cartagena Protocol on Biosafety to the Convention on Biological
Diversity, Art. 4, https:/bch.cbd.int/protocol/outreach/new%?20protocol%20text%
20202 1/cbd%20cantagenaprotocol%202020%20en=1%20webpdf (last visited7Sep.
23,2004):

185774, art. 7- art. 10.

186 14 Annex III 8, 9.



o BRI LK B oy o R S R A 253

REBRERBITRATSHESER  BRHAYZ 2R ES ZM
ERFEME > FEER > BIVEAEMZLHESNHE » Bk
F—ANGTsHEY LT R ST A5 - ARG = (18 ZE A I Fa 514 B B 1
T RELAEY)Z gk ERIRUE A TR - A EATAIA - 0 F
& KRS SmZE ] -

R P il YR T K DY

HLZEGHERHENSE _HENGTsHEHYEHE > (IRAEART
GMOsHY & > {E RS b o8 M 38 B8 i B B 0K R 12 (HAH B Y S B 45 e -
7 A s B FANGTsHYE A - EASCEE Ry “FANGTsHIY M &
TIFE L AP - TR ES B v RET KAV E R Bt & & -

(—)BMELG R X

HZ G YRR JANGTsIEY R R - i i e K HY PR
RERREREN I TGMOSEEL EAYINSE - HE FHIE BRI HETT S
JFRAA2001/18/ECHE 4 2 1829/2003# HIl 1> GMOsAE B 1 e, » 51140
P IF JaR e £ B R S e I A SRR AR 18] ] A [R) H 32 7f  5RE O
B [FIRFER TG EAVET A > BORIIZRSE A AYRFRHE - M HEREUE
BhiE b - RSB NS R AT R B K E R R RS HIEYTE
kI AR B ENRELE > TS E 58— RKEHERA
ARS8 > 5 R A Y A D SR (e T A TR Rl R 9 e B 4t
A ABRZEE DA A TR AR 5 NG TsHi 5 5 Baf nl F &
P EARCRAVARI AR L - ASCEE R i RE R GMOS & B LRI BT
APE5E NG TsTEYIRETH B EHAVRH i N & -

187" See Kahrmann & Leggewie, supra notel77, at 34.
188 1d. at 33.
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189 European Commission, supra note 85, at 6.

190 Blanca S. Ferer, The European Commission’s GMO Opt-out for Member States: A
WTO Perspective, 7(1j) BUR, J.RISK REG. 187, 1882016

Bhstlfn B OMOA 452 o5 WML 55 AR R SR AT A4
Wt L BRBLE ~ WTOE LAk - B425 (20094 ) ; Salvi, supra note 94, at
203.
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192 Directive (EU) 2015/412, 0.J (L 68), 1 (2015).

193 gl J5 B 4545 (1) 2 BB AR BM 6 SRS 29 PRAR 2 AR TR B PR S 22 BAZ S M
ITARIRAE QAR BA LR A SR 0 L F B R AR B R BRI AT 8
7F B4 2 B [BY AT 4RI 247 By R0 A R P S BAE o4 BT A B i
R R AR S ERER T e RARAXS G LREZ T
M RAGHT ORI LERE - SHMIRE  BRNBREMR 8
52-53 (20154) -
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194 A AfEMRMEE 645 FEBAABR  (D)RSAF B RAE S (O HALA ;
(R BB E 5 (o) 13 % 5 2001/18/ECH5 4 5 26at o9 1 5L T # £,GMOs
LR ERPOELE DEEREBIZ: QAKRG - BRTARRBRES
T 2 T2 o 2 5k 0 R AR T O BAH R AL A4k 0 A2 AT AT B L F AR R R R
2001/18/EC#5 4~ 2 1829/2003 # A 3% 35 JA % 37 4& 84 /4T 48 #7 %2 > see Directive
(EU) 2015/412 recital (16).

195 1d.
196

197

Salvi, supra note 94, at 205.

EU countries’ demands for restriction of the geographical scope of a GMO application
or authorization: Austria, Region of Wallonia (Belgium), Bulgaria, Croatia, Cyprus,
Denmark, France, Germany, Greece, Hungary, Italy, Latvia, Lithuania, Luxembourg,
Malta, Netherlands, Poland, Slovenia (On 1 February 2020 the United Kingdom
became a non-EU country), https://ec.europa.eu/food/plants/genetically-modified-
organisms/gmo-authorisation/gmo-authorisations-cultivation/restrictions-geographical-
scope-gmo-applicationsauthorisations-eu-countries-demands-and-outcomes_en (last
visited Jun. 28, 2024).

198 g 0019 4 1 4 @ 35 F Ao #] 3 F 5 BUAEHL T 107,130 2 A= 4,753 28 » 3t
111,883 v 28 2u Rk, rb 2018058 M & 120,980 2 ¥8 kW 7.5% 7 R
International Service for the Acquisition of Agri-biotech Applications, Brief 55
Executive Summary, 9, 2019, https://www.isaaa.org/resources/publications/briefs/55/
executivesummary/default.asp (last visited Jun. 28, 2024).
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199 Winter, supra note156, at 5-6.
200 74 at 7-8.
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Trends in the Regulatory Development of
New Gene Technologies in the EU:
Focusing on Gene-Edited Plants

Pi-Lien Hsieh”

Abstract

On July 25, 2018, the Court of Justice of the European Union (CJEU)
held that Directive 2001/18/EC cannot be interpreted as excluding from its
scope genetically modified organisms (GMOs) obtained by new techniques
of mutagenesis which have appeared or have been mostly developed since
that Directive was adopted. This judgment frustrated the expectations of
EU scientists, R&D institution, and agricultural sector, they argued that it
does not take into account the current status and future of scientific and
technological development, and the Union GMO legislation is not suitable
for regulating the deliberate release of plants obtained by certain new
genomic techniques (NGTs). It calls for the EU to review and appropriately
adjust the existing GMO regulatory system to provide adequate
development space for new genetic technologies, thereby maintaining the
competitiveness of EU.

In 2023, the European Commission proposed a regulation of NGTs,
which would classify targeted mutagenesis and cisgenesis, which do not

involVe, exogenous gene transfer, as new genetic technologies. These
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technologies are divided into two categories. If they are verified to be
equivalent to conventionally bred plants, they fall into the first category of
NGTs and are subject to any regulatory framework that applies to
conventionally bred plants. All NGTs plants that are not the first category
NGTs are classified as second-category NGTs, which should remain
subject to the requirement of the Union GMOs legislation. However, the
risk assessment and authorization procedures could be derogated, and
incentives could be established to encourage the development of second-
category NGTs.

The proposal of European Commission aims to establish a new
regulatory model for NGTs and products, ensuring that these products are
as safe as conventionally bred plants without imposing unnecessary
regulatory burdens. Nevertheless, the proposal still raises many concerns
and need more in-depth discussion. The future development of the EU’s

NGTs regulation will continue to be a focal point of international attention.

KEYWORDS: New Genomic Techniques (NGTs), Gene Editing,
Targeted Mutagenesis, Cisgenesis, Genetically Modified
Organisms (GMOs), Equivalence of Conventionally Bred
Plants



