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MEMERME LN EERIGERREE R EHENERHE
BHRAMBEEAFEL  KARETROEEEXEANE > FE
—HRARBEFAATEAREEN N E RGN ERTE A EEEL R R
JE i > DA A B0 A% 4R T AR 1 DA TR R R B B o R
[ 4 08 JE o 7 B SRR T ORI AR R R B R P o E E A AT AR A
Y —

RASRE : ARG ARGHWA N - FEAMM - AR B
MERRT AR F R



4 HERKEFIM 2025511 A

il

T Hl

AR BEERH PR SR - R RE R RIRE - Rl
P 55 HL A M T B L[] S BB A e 21 465 5 LR AZ B2 B9 ( clustered
regularly interspaced short palindromic repeats in conjunction with the
CRISPR-associated protein 9 system, CRISPR/Cas9 ) iy » #5752 B =LA
B17] » fERSE SRR ~ SRR T DU E BRSREIRCR - m] DIRERR A
FENHEEY) (genetically modified organisms, GMOs ) &8 4MNEEL
REVERE - HIER#EEANE AN EY S - 20 LU 2B R EE Y
FEMUHE R o AT A LA 5 B e Z 5 > CRISPR/Cas9 F B bff &%
Emmanuelle CharpentierfiJennifer Doudna® KHHES O " OF#HEH
A bR Y R AL > BRRERER RO Al Ry 5F 2 FHEE R R A 3 R
FEEEASGRATEE - ERE RO ARFERA B EEY)
HrEiR - ATDAREAEY) K FEEYIBE T HRE - mI DR S RIEYIEE
BRI SRR ) - A RERB IR R EEARE - (B
BT RE R A AR MR Y - BB R R B

FERGFEAITE B OOOF &% IR R TR R Hy 485 -
TE 2 SE Rl 4% FEE Y e P IR A 1 Ry B RS (new breeding techniques,
NBT) - A [EIHYE R R R =] DUE 4R FIRYE i 0 (ERla Y e
= ARRE B GMOs K fig 2UEHHREE - MEEmIEENS > &
R Ry E o AR BLEGEE T BB EY) - SEYE 4%
Y ZE B EEIE Sy 0 AT REBLGMOsT i — 5 » LR YRR S ME
GIEPIEGMOs Z [ » HUAEE FRIEMIBLIRE - 451 5 1B TR

See The Nobel Prize in Chemistry 2020, Nobel Prize.Org, https://www.nobelprize.
org/prizes/chemistry/2020/summary/ (last visited: 2024.09.16).

Rim Lassoued et al., Expert Opinions on the Regulation of Plant Genome Editing,
19 PLANT BIOTECHNOL. J. 1104, 1106 (2021); Artem Anyshchenko & Jennifer
Yarnold, From ‘Mad Cow’ Crisis to Synthetic Biology: Challenges to EU
Regulation of GMOs Beyond the European Context, 21 INT’L ENVTL.
AGREEMENTS 391, 392 (2021).
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T KB EE R RV B o AR 00 H BT E 5 GMOs B 8L = GMOs & B /i
TS 1 FA A S DR 4R E T

Bt PR PR GR R 7 T B R T 2 BIGMOs— R S A JNE A A - (HH
NRTHIERER BRI Z B - IR 266w OB B R 4R i oy B B
RS ZEMEIAANGMOsE B &5 % AAR g v DUEH 24 -
T 5L 2% B0 BT B GMOs & B 17 355 K B0A] & 59 By DLUEE dn 248 [\ 1 =
( product-based approaches ) Kz DL B FE Z& o] #5 =, ( process-based
approaches ) B/ 3 EE AR JEA® A0 SR ER FH i o 2 1 5 X E
PERGREE D > TR RN EINREER - M B E s E Y —
% DIEUA B HEIE Y RN RIS HOA TN A E © MR RE S
B SR R 2 E A TR Ry i 2 NEER - HRE
235 K H R AE - R E 2 FIGMOsHYE 3R & » R E LS LE
AlE B E#ZE® - Mg e A FH BN HER R E R TS5
8 (B R AR EAIEIAAE - AIReE AR MEENE - HER
fiofvEs e - s E B8RP — R TR - BUEEZ WA e (LA
SR EE 2 an DU E B A @i BRIV E AR - BERE R
FREAVALA] - XRERG#E RN AR IR - FEER 4R R A an R B SR AR
%o BREREEHTACEA R RIVEE - ] g R AN 4R E

Hans-Georg Dederer & David Hamburger, Chapter 1 Introduction: Regulation of
Plants Derived from Genome Editing -What Lessons to Be Learned from Other
Countries, in REGULATION OF GENOME EDITING IN PLANT
BIOTECHNOLOGY 1, 2 (Hans-Georg Dederer & David Hamburger eds., 2019);
Thorben Sprink & Ralf Wilhelm, Chapter 25 Genome Editing in Biotech
Regulations Worldwide, in A ROADMAP FOR PLANT GENOME EDITING 425,
425-26 (Agnes Ricroch et al. eds., 2024).

Dederer & Hamburger, id. Thorben Sprink et al., Regulatory Hurdles for Genome
Editing: Process- vs. Product-based Approaches in Different Regulatory Contexts,
35 PLANT CELL REP. 1493, 1497 (2016); FR#F 4k ~ A AR > A BEBRKLEE %
AR M AR B R RS RAR Y B BRI AN AR BISE B2 0 201846
H > &S8l-

S Sprink et al., id. at 1493-94; 2% 3% » B H BN T 3P4 A HUR IR LG 5 Al
BTHE S BKEVR > FALEHB2H > 20114661 » HS555-556 -
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anE AGMOSsgREY > 1% R & Bl EAE UIEIS HIH AR -

FiTes e (B B A B B AR U (L S RIS - e AR A
FEAVERSTEEAN - ERRAS R DU FRE 2 E TR
FUERE ~ EeE®  ERERETBEERN SRS
B - SRRy REEZ R > SNENE BT A IR R R ~
R AL - KB BUAR R EEEEE QB R - MR A
FHIEE IR U A8 - R R - Fi e BRI &
B E R S R R A L H AR AR TR ASCRRETRZO
FREE AN AR R 4R 2 i (R E R AV E B - RIEA SR E
REEE T BB aa R N A N G 1 7 ' BRI AN AR - R AR R
A i HE B (E R B2 Kl RE AR B (RIS R B R 1T
GMOSEH G T - BN E LAY - R AE AR AT PEEL -
DA o PR A0 ] P A o 28 Fee v A EE SRS

AL > A SCE S 5 I H A DN G 8 R 38 fe DR T i
FYE FH AT 5 HLI 4 AT A7 2 R PR T 2 1 PR i i 7 o . A
BEBEAERIME - SLEYMIIDERI ST T EMER - BN
PR~ JIEEA ~ RN - BREH ~ TREUEE O A FRISHVE BRI ¢ BEAE
SR BT 5 S N LA BRI (B SS BL e 8 > [ 409 ) S 25 DA 4 8 7
FEEBRAVEBRER © B0 AR e i H BN 7 GMOsHR 1 T8 HUAH
EEME > WP IRETIREIE N AN e 2 a5 e > ATRE 2
fET B LA HY N TESRE » MRt A S Slm B e -

PR B IR m i s i Ay AR R S8 e - (@S B RS 1A R BB K B R 36
A o BEAERSER T AR R fZ AT - H AT B R & NG
R ERFAER  MBER BT AFMRE - AR ERETHY
E N GmEH R Kb EEE DALEE B A& Ry B Y Z SRR

Dederer & Hamburger, supra note 3, at 8.
Id. at 2.
Id.
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JER] - #als 6 & U pkig vl i L E & FAVEYIEYI s EY) - DLk
HIE Ry R B T B I LBt AT sV ER L bR TR ERIVER
EE®ZZ S > TR G K LLBETE (R By NI B SnH B I 4 BB 72 fn B TR R
& EREHEGIE - E5 8RB A A — A ESR A
o RyRERIRE o AN SCE T Ry AR N R R E > (B S BB B 5K
HYRERF - A RE G i R B AR e =AY RIS -

&l » ERREEE o

BEEE A RCEHBA AU E S E XX EZE
( deoxyribonucleic acid, DNA ) F¢ %I #Y [E & N V) B§ ( restriction
endonuclease ) f 2 (ligase) & EHAANDARYRflT » A+ —
A AN TR P LU R TR B g g - PRI R DUKE 28 i e FR L A Y e
A~ IR - BARUEARAPAR N BRI INAE » N8 2 B R N 4RE T - 3T
FARERREA TS EERNES - REESETH  CEAERE
RCEISC BT o R AERA Y SR B TR R iy B B AR ) 3 IR B S Y B B
TERZ—-

— ~ BRIl 8

—LF =4 James WatsonEilFrancis Crick3t [5]fZKEDNA & 12 7 1y
=EZEEERS - R FAEMENER - —LEOFERRIEZREIY]
s EDNAFFAIHIIRGI AN TIEE - A1 PR A UIEG77 51 HEEDNA K 55
—DNAEH#E (plasmid) PJE] - I LUHBEEEG R 2 W0 BEY DNA B 4H H 45
e ifr 5% 2 HDNA E 41 £ fif (DNA Recombination) 10 - it - flE25
APV E RN R EAER Y EEE AR ENEYRT o EEYE

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

Applications, 2017 INT’L J. AGRON 1, 5 (2017).
0 Tk AR EETRE > H2R 0 2012468A 5 H9-10 -
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AYEEE - REIHRE 2R 8RR TR R FE" -

—O—OFRAENGRERBHIZE R E - Z (A EHDNA%E

2 hEE 3L ( double-stranded DNA breaks, DSBs ) 12 0] LA{E{E 2 B A
P12 > RHER S DURT WAk 2 B K P 3 I DNAGE &3k K PR A1 A VB
J* 5 E L B BT B DNA # iE 02 ¢ - Rl A JE [5) 5 oK U # & ( Non-
homologous end joining, NHEJ) = [5]}5 E A28 (Homology-directed
repair, HDR) %7550 {E{EDNA - i HEBEEEERERNER - H R
A R 4 BB S5 1l By 2 BEA% TR T (site-directed nuclease, SDN) " »

11

12

13

14

F R WEL RAREAES
HI3-
Martin Wasmer, Roads Forward for European GMO Policy—Uncertainties in Wake
of ECJ Judgment Have to Be Mitigated by Regulatory Reform, 7 FRONT.
BIOENG’G & BIOTECHNOL. 1, 2 (2019); Nayla Munawar & Aftab Ahmad,
CRISPR/Cas System: An Introduction, in CRISPR CROPS THE FUTURE OF
FOOD SECURITY 1, 2 (Aftab Ahmad, Sultan Habibullah Khan & Zulqurnain
Khan eds., 2021). 3£ E E « %4k » A7 A% » CRISPR/Cas9 3k [ 40 % 35 3% #iy #A
B RZEABRN » R EE - F625 %40 > 20165127 - R201 -
Piet van der Meer et al., The Status Under EU Law of Organisms Developed
Through Novel Genomic Techniques, 14 EUR. J. RISK REG. 93, 100 (2020); Lutz
Grohmann et al., Detection and Identification of Genome Editing in Plants:
Challenges and Opportunities, 10 FRONT. PLANT SCI. 1, 2 (2019); LISA F.
CLARK & JILL E. HOBBS, INTERNATIONAL REGULATION OF GENE
EDITING TECHNOLOGIES IN CROPS 16-17 (2024).
S %: 4 B 5 ( site-directed nuclease, SDN ) % #f B KB & & 2 2 B
(European Food Safety Authority, EFSA) #2012 504235482053 (ZEN-
3) BRS04y H A AT R R R 4B 4R AL RS & L 0 {2 EFSAR & F AT ZFN -
TALENAeMN % 75 i% » 4E 7 R 9F #4800 AR % AT s A 7R > A2 48T
JAA B AR B e M A MR A B S 0 I R T AR R 4B 4R B S L AR R s 0 B L
JEZ W R ¥ Bay oy o AT L 18 » EFSAGM 38 B & 5T 25 4% B ps SDN B diy © 4B
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: 2025.07.10);
C. C. M. van de Wiel et al., New Traits in Crops Produced by Genome Editing
Techniques Based on Deletions, 11 PLANT BIOTECHNOL. REP. 1, 1-2 (2017).

BB R FHRMMG 0 20058 -
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DAL Ry BB R4 34 R XS (meganucleases, MN) '° ~ $EIE I iR ES
( Zine-finger nuclease, ZFN ) 6 ¥ @ $% % (b N T #% B &
( transcription activator-like effector nuclease, TALENs ) "7 DL &

CRISPR™ZE RN 4RERFL1fT - H A2 B LM EL {7 2 CRISPR/Cas9 » ]

S BEumpy R R ARG LN E AN ER (endodeoxyribonucleases) » ALA
Kug 422 (DNAF 71 % 14-40 bp) - MNAE R & & R 4F 514 09 R AR PR
fr o e G ahsmemy (Fldebtatd i AF BE > Sl
M) o ETRAFR M REpREE T RiE Ol SEEMEHE -
BEEFGHRENERGRNS THS  XAALS —EEGHGRS - BB
BgES  MNEBRAGKEL A SIS B/E MBI FE AR Y mRFaLR
KBTI 6,43 57 o See EFSA GMO Panel, id. at 10; Munawar & Ahmad,
supra note 12, at 4; Alexios Polidoros et al., Genome-Editing Products Line Up for
the Market will Europe Harvest the Benefits from Science and Innovation?, 15
GENES 1, 3 (2024); CLARK & HOBBS, supra notel3, at 19.

16 Gismmpr R —AEA T AR RFME N PIEF - o TR B — MR R 7 60 4545
& G W5k B T 0)DNA L & & e IF § — 14 N 47 5 Fokl 69 DNA 37 ] | 3% 9 R 4~
fk o Rk 0 fa e A — BT R 6y 48 R A TAF R MRS AR B 7] Lo Z B
X 445 % G feFoklak &k & 69DNABRA B 7T fodd & FI2 Bb 454 > B 014
M % Bp 7T e DNASF & F- F42 B5 i AT R B 3] - B R 75 B2 Bl 34 &
BB DNAMS AR M A] o Hin S ey 37 AT 854540 - A B RAE RS M
KLt LSRR GEIRIT T 0 SRR F AR GE R A
A MM BRI AN AR FISEF2E 0 2018F6H » HI04 R E
%0 AT48ZE12 0 H202 ; AR AR 0 R E R KRR R 0 R4 IR ML A
WA FISHEFE2H - 201856 F » B9 5 Hwdl - BT KBS - T B
A~ % K4) > CRISPR/Cas9i R %k ili-F 6 X B R RN B REMER » &%
BEAHRE  F68KF4H - 2019412 » B275 ; Munawar & Ahmad, supra note
12, at 4-5; Polidoros et al., id. CLARK & HOBBS, id.

T st A6 % & MR TR B P i 154 S B (Xanthomonas sp.) F et
My > %m ey transcription activator-like (TAL) effector2-iik #|4i45 » g #»TAL
FOVRECENERBRAFZICRAMYBIRFI L —HES > AAK—4F
PE o BP T 2R3 B AL TALE 5 714 40 > B s FoklA% B i k& » B T 4t 34552
AL ER T P AT B 0 BB By DNAMS AR H] - $ 30 2] 0438 77 AT 45450548
ERABAERES TR EDR > LFRTH LB EEGRE TR
P Aty o 5Bk thdy 0 FIAT3E © B104-105 5 3R R E5F » AT483212 0 H202 5 A
WAL FIAT:E © B 94 AFsE A% o Bl AT:E 0 H275-276 ; Munawar & Ahmad,
supra note 12, at 6-7; Polidoros et al. id. CLARK & HOBBS, id. at 19-20.

18 CRISPRA ¢ fm 1 4 .98 A Su A BL0Y » Tk T 42 198740 K IBA7 14 05 B 22 o 25 304%
KGRI ECERRR > EHA — W ERMG > 2 F IR AR kB
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DISRE 5 B E) ~ Y S AP HIDNAEAZE % B (ribonucleic
acid, RNA) - HI*CRISPR/CasOf& FEa%5T20MEf% HEE - Frds & FAHEL
ZFNEATALENSH f5{KFE - RILERE ST R ERE RS - B
7 SDNHLigsh » S54MEH FAZ L E F55% (oligonucleotide-directed
mutagenesis, ODM ) HYF({ffif » ODMJZ i ] DNA & % [F 5 & 1Y fin Ak ¥
(base pair) - Kf—EZERSEDNABRNAZL PR & /ADNA » 5[#E5E
FRIE TE 1% o 22 B {8 PR S A A T 1Y 7 1) 28 8820 - 3 FFISDN K, ODM
SR o H RN AR - BB R ST (TR
DNAK B2 B33 R TR I - RCRAT - SIR(F B G ST
g2,

SDNF g ficiE B & %t 2 /& (European Food Safety Authority,
EFSA) ZaHdial o R =05 » {EME YIRS AV € fiL B 7 4 DSBsi2 4%
FINHEJEIR - &R EEAVFT E A B 2 £ — {8 s E g A 5 2 (£ B
PR ZESE ~ /N Br iR Bl A 2888 By SDN-1 > B AR ELEEL
DSBs&{ i HDR=GE BUE R A > 7R B AL & 2 A — {1 S S i A 2
225 FySDN-2 » 5 /2 8¢ HHDR 2 BHEM A RE 42 K R BEDNAHR & 5

M R E AT 7009 & & 0 305K KE FDNAME A iy - 22 8 B B 4L 5 71
WHEAR A G LARAH AT A AN ARTE AT R LG
feRAESNRDNA » @ F — ISP RDNAWY R B A h BB Hm A m i ag ik
W el BAERTIMARRERAR WG DNAGT RS T2 2 4
ok Rk AR RA RN CR I - T P T A7) 6 B S RNA R b 3 fiF
4R An B v R DNASE RLET 5 4% 0 St L MR RE 0 SRR AT
#3216 - H105-106 ; 3k X B % » AT4B3£12 - H202-203 ; s  % » ard83
16 » B276 ; Polidoros et al., id. CLARK & HOBBS, id. at 20-21.

9 Nathalia Volpi e Silva & Nicola J. Patron, CRISPR-based Tools for Plant Genome

Engineering, 1 EMERG. TOP. LIFE SCI. 135, 143 (2017); # % #1% - a7483216

H285

Kamburova et al., supra note 9, at 5; Noel J. Sauer et al., Oligonucleotide-Directed

Mutagenesis for Precision Gene Editing, 14 PLANT BIOTECHNOL. J. 496, 496-97

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

PLANT SCL 1, 13 (2017); FR#ZF &% - AT48324 > ABL-82 -

21 kxR BEATAMM ARSI RE A A LR F45SH - 2016
SFO6H » B AR#y 0 AT483E16 0 104 -

20
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SDN-3%2 -

Him &0 B ODM K SDN- il AT 4 2 FEbh » A KAk
TRERA N ABHAE - B DNAEHH R T A AR U BE AR RE 285 ~ /1
Fr B R B A€ - HINIEEDNATEEHAEN T » hE# 450
HYRZAZESEE: » (RIS th 4l S n gE Bl H A ZE BV &5 SR AH[E] - T T sk
Wi E BsGMOs? o [ A SDN-2 K, SDN-34% i it 2 A 27 FE it » & Ay 2ZE
el fH & B> » SDN-2F il i &8 F B L A (cisgenesis ) F By & i1
R - (AR B AE Fr m] RE 2 A — (I S i B S U Fei A BB IR - 12 FTRE
AL jij 2L SDN- 1R il B (L - ZR1M > AR E V@ A R EBAH AT N R A A

(intragenesis ) W » 7F 46 DLBIRE 25 m) 5 AV B % W BE #2115
GMOs » At AR B #S ZE P #ETEE » KEFAL SDN-2FL i 2 /&
g o EFYSDN-3FLfly » HR Al g6 K AR B IR B 42 K |7 BEER R ik
& o AED R A BTS2 0 SDN-3RL 1l 2 5 24 P S5 A GMOs?* -

=~ BRI o HE A

AT AN P B NSRRI KR ~ 0K ~ REEUNREFESfE E 5
TEVIHETT RERIIFE > BURENGEER TN RAREEEL R »
KB R - BUSERFEA A REET - SEG S HbE -
BN 4w I i fE B2 R E H AR RN RS TRIFRBUER - A AN S
TRAVHERZ®® « fEVIMEIRT B YRR A0 5S & S BPUR ERIRER 5 2
RABYIEEF IR - BIATE R R UR A 2 18 S8 5 MR Y 7 s e R A
FRIGHIE I - DURIETHE B R E > flEEE e AEEES

22 EFSA GMO Panel, supra note 14, at 6; Munawar & Ahmad, supra note 12, at 10-
11 %% - R - A2

23 Sprink et al., supra note 4, at 1497, 1499; #hdn# » fhfi= » L EHA - Tk 84w
CRISPR/CASO 4% fif J& Ml 7 VE 4 et RZ vt B R » M AEsh - FI18KE %3
20165F9F - B8 -

24 Sprink et al., id. at 1497; #dn#% - FIAT3E ; BRERF - AT45354 - HS2 -

25 AR ABEEI6 0 HI109 -
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TR R > (RS H R SRR B ES -

br T IERARHEY 2 Fh - BERGRERTE R EYI0 B A HE R
R BIANEE S AR R A AR JE B IR E 47 A iE (porcine reproductive
and respiratory syndrome, PRRS ) K [1fFJ% (foot-and-mouth disease )
MFEEY > SIS EIY A E I 2R RS A E RN
omega-3f5 L SUE AL AR FE H (R VAR 9528 > AR 2T
HEE AR IE SURAVENY) o RS SRR LAY R AR o BRI AR R fi
A EA N RS EYER M E - AEEBNE AR FEERAFEILE
IR EFRLE NEAT AT REME -

FH I AT TR RS R R R g 17 2 5% 7 m AV e A A B Rk
ANBEEE T - ] DA G - AR E @) FoKEm T E > AR
R RS - bR T EMERMEI - ROk &3 E H A
RREBBREEAETTE - HINERE - NENEYR R DU =
RN RATHE &R R - B—ERa -

2 ERiREEREEGIE NG

FE RN 4 8 22 o 1 5 IR TE ) 2 TR SRR - a0 B 5 55 5
2 HIES R o S BB R N R A r A E R A E] - E O —
PWEEZO—NER > AR T LU > ERGHZ HYE
HICAERRRET 5 > (AT E L EE IR R dL » A SCE BUR H AT R A
& BH 2 oh £ 1 B AR s s EAE TR TP YRR BB R - IRE B Fr

% EE% o AAIEI2 H205-207 -
27 International Service for the Acquisition of Agri-biotech Applications (ISAAA),
Breaking Barriers with Breeding: A Primer on New Breeding Innovations for Food
security, ISAAA Brief No. 56, 15 (2021), https://www.isaaa.org/resources/publications/
briefs/56 (last visited: 2024.10.10).

2 1d at17.

29 Jd. at 16.

30 14 at17.
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REH] 3 R VUS4 - 56— BURPRAUE dn @ MRSt TR e I HIE >
LT MBS ¢ 55 I PRAGH B M BT RE PSR E AV IRE - BN
ERKFER D FEEAEE SRR TEHE RS - BE A &4
A R TR 4 B E an R PRGMOS BB Z 81 > BB B 4t pe 6 Bz H

A5 B IURE RN R E e E R AR DVE EL - FI40 55 Y S ER
B .

— B TR E I HI R

BB R E M ARG E AR AL T MR - AT T EM
B fiEE Y - A - BHmwthas ~ JORZ ~ IS AL ~ ZZERHCET ~ 2
AR AE S E R R - HEHEISIFE MM — R B2 5k
RE—O—HFESTERHE TS » BEREAR —O—tFth#Emt
i OF ~ BMmtbae I ER —O—/\EM = O—UF#1M - F13=
IR 5% I B L ~ SR ED AU R B BL 25 #HE 1 S [5] B9 A= P 5 g B
5531

BRI

Pl R R AL T =M 5 — (B F i 5 F 1 72 =2 36 iR Y GMOs 2 49
ZEMRFNBERZ — > WERF B 5 A driE R i B 2 2 e
EAR S IIEES - —UL—FROLER B EEYFETERNZEE S (the
National Advisory Commission on Agricultural Biotechnology » PEIT S5
4% CONABIA) -~ HEgE GEHEEEYEIrEH L2t - £25

31" Jochen Menz et al., Genome Edited Crops Touch the Market: A View on the Global

Development and Regulatory Environment, 11 FRONT. PLANT SCI. 1, 7 (2020).
Agustina I. Whelan & Martin A. Lema, Regulatory Framework for Gene Editing
and Other New Breeding Techniques (NBTs) in Argentina, 6 GM CROPS & FOOD
253, 257 (2015); Dennis Eriksson et al., A Comparison of the EU Regulatory
Approach to Directed Mutagenesis with That of Other Jurisdictions, Consequences
for International Trade and Potential Steps Forward, 222 NEW PHYTOL. 1673,
1675 (2019).

32
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{IH{EHE/ES - CONABIAfE A AR A RIS E YL 2 E S

( The Cartagena Protocol on Biosafety to the Convention on Biological
Diversity, CPB) ¥fGMOsEBLA:WHE T E 76 - 0 ARF L4 AR i e 5%
GMOs;EEYEE701/201 1555 % (Resolution no. 701/2011) 34 -

Fe FR 22 B A GMOs Y & B 2 fR 5 55 763/2011 5% 74 5 ( Resolution
no. 763/2011) EESHIE W & GMOSIEY) ~ BTG AE Y & s R 4AY S
B o % HUE FHCONABIAME{ TERERSAS » FHEIR 3 & i (A
B AR5 (the National Agrifood Health and Quality Service » P
SRS SENASA) BT B Al 2 25l - DUk HEETIGEIE &

(the Undersecretariat of Agricultural Markets ) T B E MG 2
A%

ZO— A AF M AR ZE DL 173/2015 5% 71 5 ( Resolution no. 173/
2015) HIAETE SN ERGRIEEmAVER » FREAYRRE Z&TE —E
FERFFHE - SeBINBTHILLH I E & Ry GMOs » [l iR A2 2 g ) % 4
i E HHIRUE - HINGMOsHY E /2 A B IR YRR
HEEYEHFHENEYRE - Wit DIAREAEIHDNAE K&
BT B GMOsHY 7y JEIEAEY » 355 S Al BN P HI ST (8 E i A TEY)
FREG » A[EEEN P 2 B E BRI IIEE - A& 5GMOs »
W18 FHSDN-3 5 iy » 11 F£b B (R 4R ¥ /2 i » 1121 SDN-1 5 SDN-2F4 fify

33 Dalia Marcela Lewi & Carmen Vicién, Argentina’s Local Crop Biotechnology
Developments: Why Have They Not Reached the Market Yet?, 8§ FRONT.
BIOENG’G & BIOTECHNOL. 1, 2 (2020).

34 Eriksson et al., supra note 32, at 1675.

35 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, 22 (Hans-Georg Dederer & David Hamburger
eds., 2019).

36 Id at 23; Lewi & Vicién, supra note 33, at 2.

37

Steffi Friedrichs et al., Meeting Report of the OECD Conference on “Genome
Editing: Applications in Agriculture Implications for Health Environment and
Regulation”, 28 TRANSGENIC RES. 419, 451 (2019); Menz et al., supra note 31,
at7.
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o QIR P o S B A Y - RIS RE R &
7 o MERGE S E TAEZ AT - SA S o] DU P 8 & M2 &
R Ry GMOs > T [T 3 00 R 2K P BE 2 4 1= B AT BUSCA > 6 B AT 2L
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Bef% > PRIRR I 38 4 E B R 4 i 2 o B (58 9 50 s IE GMOs Y 155
T BERERFIR AR Ee R e — EN RS R ey 1
PREE T i8 BLRS I n iR a  E 1Y TE B R U S I - 2 FREAD

38 Resolution No. 173/2015 (Argentina) art. 1, 3.

39 Whelan & Lema, supra note 32, 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); Eriksson et al., supra note 32, at 1675.

40 Resolution No. 173/2015 (Argentina) art. 2.

N Id. art. 4.

42 14 art. 7.

B Lewi & Vicién, supra note 33, at 3; Whelan & Lema, supra note 35, at 27; Eriksson

et al., supra note 32, at 1675.



16 #LX k%5 %381 2025511 A
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244
L

OB 7

EENR _OORFITEEMZRER  RIECHBEREM L 2T
fli Z2 B & ( the Brazilian National Biosafety Technical Commission,
CTNBio ) A FF{d i B fig ¥ R Bl I HBLBIE YR L2 > 0%
WHS IR T BT Y TE R L - L2 ERETE 2 - R HER
A B A 1 P A EE D P B > TR B B R P Sl R 5 2 4 AR &S
CTNBioft ~O—MUF R —E F kY LTI - BEMRE AR
SRRl E TR A R L o — O — /A CTNBiol 44 Ho B 52 1Y 45 B &%
B L5 - IRz AR BN ERGBEEITREAZDEE - BEE
388 R[5 JJ5 R Ui 72 122 1) 7 TG i £ 2 S22 (9 SDN- 1 1 g 56 B — (B = 5 %
e 1 7€ B [E]R A 18 /Y SDN-2 £ fig FT 1S Y 2 v > 17 R JEGMOs » 2
AT A9 NI S R SDN- 3% i FIT A8 15 19 28 A Il Ry GMOs o 401 5 78
T TE FsGMOs » B & s e i e T A B2 e 90K I H AR &S
CTNBio &\l ¥ i 1% A S &S o] LT » WIRE M AIEGMOs » HIE] L
7B E AR AR B TS - B 1R E R AT A
MRIE YIRS - BFEEY) - SIRITRAEY) - W H T DAEAE T 3 S B
TR o DIt R BRUR ZE 58 3 e A AR 4R o 2 n 2 A5 R Ry (4
BEIEYIGMOs » T EHRIFERN L+ RASERY -

=8 ¥
R R IR i 2 Y B AR R (DU Pl AR A - ST e S 1
HIERABTTECGMOs » A EGMOsBLIEGMOs it A Al S =48

44 Whelan & Lema, id. at 27-28.
45 Eriksson et al., supra note 32, at 1676.
46 Resolution No. 16/2018 (Brazil) art. 1, Annex 2.

47 Resolution No. 16/2018 (Brazil) art. 2.
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50y WIEREE SR IENER - 125 HMEEORIE R T IE BT
Rk > iE SR R R AN [ 2 e -

BRI S > AL T RN BSR4 8 2 Y B RS 2 B R Y
GMOsE EAR# N AR - H AL R - Br g e o] DAom fil s E B
VAR - EHIEZ LB TR TR s e im A - A —E IR T 2 E
R ZEIRIE BRGS0 BN Gw 8 2 i 2 1 JB i R% B Y GMOs iE 7
DK 7 33 FI GMOSI 2 1549 « AR - SDN-3 4% it 46 T i1 T MBI 5
26 /5GMOs > [fii¥]/*SDN-1 » SDN-2ELODMI 4l R AERE I A 2 4N
HN#E > 2wl RIEGMOs »

o R B RE MR AR E I

TINEER DAKE DR 4 88 72 o 9 SR AR P A R AR - T SRR
BRI R FE AT RE (E FI S8 2 B9 7 R e B DN G EE Y B
OMEX

MERREREFETENTREEVVINER Z— > — LA
F=H 0 BMEG AR RERERNSUS (EYZM PR ER (herbicide
tolerant, HT ) JHZEAnfE » fE{& K A TL 4 I AAZ AR 123 (8 (E ) i
TERGSERE M - I AP A E B G AN A R - AR HAL
FRSFEZ NS RAYE B G A B B 8 FR R ARG 2 R B,
AV & AR MR (plants with novel traits, PNTs) >
MR AR AT AR 350 - s 2 S EMES B > 1k

48
49
50

Whelan & Lema, supra note 35, at 42.

Menz et al., supra note 31,at 11.

Eriksson et al., supra note 32, at 1676; Friedrichs et al., supra note 37, at 453-54;
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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A8 ST T 2 ER) 4 i 5 il P 2 AR B AR P PR IR - DR B i be
( The Canadian Food Inspection Agency, CFIA ) FR/RPNTsEHHEE L
AL Z YRR BB BRI EEE - N R AERFET A
FTARTE? o

JINEE K AE B A1 PS8 P T e P PR B2 AT 20 Y B el B 38 s A D 22 K
FEFENGEE - ERSED A SHINRERNER T - BZEAEA G
BORER] » BB an M FT S IR A AR R - VHE AR R
FIAZFP - BRSSP AT RE & -5 B HUS A B 5T P VI AR - TR ERE
i35 o B EN T+ HEE =T NIERMERRA T RER T
ARGHFER » e (5 W T AR 6 1) e R BR B 0 (4 R (DA B ey FH P
BB T (TR AETT » g A P AR Y BB &0 AT LAE R S48 g K35
B EERE - MEORE PSRBT E R ARG HILHR AR
HEEmIVET  IIZE RS E RS HEEEAER SR - IR
FEAEME S - O ZHEL ANEARS M EE & mE 25 biE
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YRE E R A TR R YNEE N - RIPR B s e A A o

51
52

Menz et al., supra note 31, at 9.

Entine et al., supra note 50, at 555.

53 1d. at 556.

54 Health Canada, Guidelines for the Safety Assessment of Novel Foods (2022),
https://www.canada.ca/en/health-canada/services/food-nutrition/legislation-guidelines/

guidance-documents/guidelines-safety-assessment-novel-foods-2006.html#a5.3 (last
visited: 2025.01.22).
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TR\ ZE (the Office of Science and Technology Policy, OSTP ) #&4f

ARG R E R & 28K | (Coordinated Framework Regulation of

Biotechnology ) Fftil[ETHY » A= W)Hd il i i e &5 2848 5 11 Or 55 BT F1
B A PR 2 S B A — B0 - I 9 DA B e A U B B B
W SRUECRE VLR AV TR E R SR AR — UL
K O—tFEH - 505 R BT AR AR HY S S B A 2
R > HER RIARSRES » 2 SR AR i 28 e iy PRk -

FEH L GMOsE HIE U At & R Ay B et Adh - BURINE
am BRI S HTHIHE R R » EE R 70 Al S5 B R 5 & (United
States Department of Agriculture, USDA ) eV FEEsE (USDA
Animal and Plant Health Inspection Services, APHIS) {K{EtEY)(RE %

(the Plant Protection Act, PPA) T E A& EH{FEEFHEE - IBIBMLHE
RZFEmEEE ) EFHIBEE (%S (United States Environmental
Protection Agency, USEPA ) 2 i FORz a2 - ik B AAIR BB A 26

(the Federal Insecticide, Fungicide and Rodenticide Act, FIFRA) ~ [
& BRI LR EZE (the Federal Food, Drug and Cosmetic Act,
FFDCA ) KA EHY)EP4]EZ (the Toxic Substances Control Act,
TSCA) % =TE A AR EHGMOs » F 2§ B 5 T B B2 88 1L 11y
GMOsiVE M s DUEKHEHEBEMEYE M F ( Food and Drug
Administration, FDA) » {RIZHEF & om ~ EEYR AL A K & B RS
FOE #E /N FRERE > 45 5 F GMOs AR ZE Y & i B B8 Sy 22 2 R A 2%
‘I«i56 °

55 Modernizing the Regulatory System for Biotechnology Products: Final Version of

the 2017 Update to the Coordinated Framework for the Regulation of Biotechnology
2-5 (2017), https://www.epa.gov/sites/default/files/2017-01/documents/2017_coordinated
fra mework update.pdf (last visited: 2024.11.03).

56 Steffi Friedrichs et al., An Overview of Regulatory Approaches to Genome Editing
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[ B R AR R T AV 48 38 2 APHISEL Y 26 4 1Y B B 48 B A 40 5
FHESTPPA T YR - — O O APHISEE {58 A A= W) Hd il S 2 i e
EEKEE ~ ABRE S —F -~ 4— ~ BAF KNS5 (Sustainable, Ecological,
Consistent, Uniform, Responsible, Efficient, SECURE ) #iRI] - SECURE
AR E R TRV E SRR FI(E FHEE4HDNA Y § - B EEEH G REL
I AVAZEE (A EEZEDNA) RENEAIEANRNEG - EM R AR
4 2 A0

APHIS $ ¥ - 8t 0] DLz Az B {E 47 B R ffi A [F] 465 SR Y 2R R AR 1t
fla e T EE O IIAF AR - BRI IERTA B R EEREZE
HIRC T RE A PN G 2 A A EWV A YRR - APHISTF B — AL RIE i 5=
FE LIgARMEINEERIEEBR - B¢ 2. E [ 89 B Ak H
R 203 CAFIE N Y A R AV AR - BB R A R 714 e
AR (allele) DLSRREFFEIERICAISGEHEER - 15507

in Agriculture Biotechnology Research and Innovation, 3 BIOTECHNOL. RSCH.
& INNOVATION 208, 213-14 (2019).

Friedrichs et al., supra note 37, at 456-57.

Entine et al., supra note 50, at 560.

57
58

59 Ren¢ Custers, The Regulatory Status of Gene-Edited Agricultural Products in the

EU and Beyond, 1 EMERG. TOP. LIFE SCI. 221, 226 (2017); Eriksson et al., supra
note 32, at 1678; Menz et al., supra note 31, at 7-9.

60 Entine et al., supra note 50, at 560.
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I 2 4% 2 B ATROFL A B 5 TR 4 8 728 o >t 8 JH (K SECURE AR HIJ &8 5
fifi - {HfE 2 N AIR R EHEESH HIAEY) - & RAVE YA E H
Z: QEMSECURERIAIE A (553) 2y - HELAPHISHEE K
BHEEYRBEERGEEY (@8R - B2 TEH > HRAPHIS
LS RAIRGAAE - R AR IR Pl A B R 4m e E P 00 7H 78 <F SECURE #7
HIIHVFE o

S AL 1T 52 T 25 A [ B i) A 4 8 APHISFRANE A2 HY A
R TFEtE%) > SECURE#1 Rl #¢ B & BE AR BE 28 & ( regulatory status
review, RSR) o fRIERSRIZFF - BHEE LM EHE X RSRATFR VA »
APHISHHEI TP B/ E () - DEEEFE g ingE4EY
JEB  BYEEEERTE - APHISTS 251 EE BERRF 5 | ARVE EYE IMOAKE

61 7 C.FR. §340.1 (2020).
62 1q.

63  Entine et al., supra note 50, at 561.
64 7 C.F.R. pt. 340.1(c) (2020).

65 7 C.F.R. pt. 340.4 (2020).
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(BN ER £ P R

BUNGMOsHY K RE B BRI R EHH /A % (Office of the Gene
Technology Regulator, OGTR ) » BHAEFEEEFE _—OOOFRENR
FffriAZE (the Gene Technology Act 2000) ~ —OO—FRRF £
#i (the Gene Technology Regulations 2001 ) DJ Kz BN 2 & B AT e £L 1A
Fiifilpis (Gene Technology Agreement 2001) 9 o B AGMOsHY
BRI E - RN E R LA REE & % AGMOs
EHEE - HE M E AT R R NS - s EE AR
URER AT EE A R o IRIIT ST A A A 20 P A A AR 22 R 7O

66 7 C.F.R. pt. 340.4(b)(2) (2020).

5 Ia.

68 7 C.F.R. pt. 340.1(¢) (2020).

69 Eriksson et al., supra note 32, at 1676; Entine et al., supra note 50, at 567.
70 Friedrichs et al., supra note 37, at 452.
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" Office of the Gene Technology Regulator, Technical Review of the Gene

Technology Regulations 2001 Decision Regulation Impact Statement 2-3 (Apr.
2019), https://www.ogtr.gov.au/resources/publications/decision-regulation-impact-
statement (last visited: 2024.11.03).

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).

Entine et al., supra note 50, at 568.

72

73

7 Menz et al., supra note 31, at 11; Drew L. Kershen, Sustainability Council of New

Zealand Trust v. The Environmental Protection Authority: Gene Editing
Technologies and the Law, 6 GM CROPS & FOOD 216, 216 (2015).
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75 Entine et al., supra note 50, at 568-69.

8 1d. at 569.

""" Food Standards Australia New Zealand, Final report Review of food derived using
new breeding techniques 1, 7 (Dec. 2019), https://www.foodstandards.gov.au/sites/
default/files/consumer/gmfood/Documents/NBT%20Final%20report.pdf (last visited :
2024.10.18).
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8 Entine et al., supra note 50, at 569-70.
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Ely et al., supra note 88, at 1305.

See art. 1(2), Precision bred organism, Genetic Technology (Precision Breeding)
Act 2023 Chapter 6 (2023), https://www.legislation.gov.uk/ukpga/2023/6/resources
(last visited: 2024.10.20).

See art. 1(11) Precision bred organism (11), Genetic Technology (Precision
Breeding) Act 2023 Chapter 6 (2023).

Genetic Technology (Precision Breeding) Act 2023 Chapter 6, Explanatory Notes 6
(2023), https://www.legislation.gov.uk/ukpga/2023/6/pdfs/ukpgaen 20230006 _en.
pdf (last visited: 2024.10.20).

9 Id. at 14-15.
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AR R A5 ikeg 8 E - 4 MMaria Lusser et al, JRC report new
plant breeding techniques: state of the art and prospects for commercial
development 1 (2011), http://publications.jrc.ec.europa.eu/repository/bitstream/
JRC63971/jrc63971.pdf (last visited: 2024.08.30); Petra Jorasch, Will the EU Stay
Out of Step with Science and the Rest of the World on Plant Breeding Innovation?,
39 LANT CELL REP. 163, 164 (2020).

100 EFSA GMO Panel, supra note 14, at 6.
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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: 2024.08.30).

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

Kai Purnhagen & Justus Wesseler, EU Regulation of New Plant Breeding
Technologies and Their Possible Economic Implications for the EU and Beyond, 43
APPL. ECON. PERSP. & POL’Y 1621, 1626 (2021); Juan Antonio Vives-Vallés &
Cécile Collonnier, The Judgment of the CJEU of 25 July 2018 on Mutagenesis:
Interpretation and Interim Legislative Proposal, 10 FRONT. PLANT SCI. 1, 2
(2020); Wasmer, supra note 12, at 9; Oana Dima et al., Genome Editing for Crop
Improvement, ALL EUR. ACADS. 30 (2020), https://allea.org/wp-content/uploads/
2020/10/ALLEA_Gen_Editing_Crop_2020.pdf (last visited: 2024.09.24); Holger
Puchta, Regulation of Gene-edited Plants in Europe: From the Valley of Tears into
the Shining Sun?, 5 ABIOTECH 231, 233 (2024).

104 The Council of The European Union, Council Decision (EU) 2019/1904 of 8
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, O.J. (L 293), 103 (2019), http://data.europa.eu/eli/dec/2019/1904/0j.
(last visited: 2024.11.03).

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:

102

103

105



32 HLRAE 5384 2025511 A

T R ERIHRERY E R - B S R R B LR E M0 i R 4R
RO E R FIRIRT o s e A R k7 B/ FGMOsHY
P PEAE R\ A e B R o] AOAR e R BT RS - S AR Y
HRGHEES > —O = FHBFREHERLM (new genomic
techniques, NGTs ) FZ£'98 » HAZRIETARG A > AR S A JER
B~ tE YRR DL BRI AY 15 7K 8 (R DL NG Ts A Bo A 470 R 2 i P 3
TG R EE - [FRHEANGTSHE YRR M - 82 BINGTsHE Y1 E
ISR BT 508 & - B B 2 BEOMNAR B ¥ EL (Green Deal ) -~ f
B g 2K (farm to fork ) ~ A& #)% kM ( biodiversity
strategies ) ~ ZHE R FEEIBEG - 2EE AL S ~ A YL EIS FIEx
SRR 5 EREFIE & B Yk %% 2 H AR (sustainable development
goals) 199 $R B HE A L P E B A T SRR i 7110
B G TIE HE Z BECEGMOS AR AR RE" i BAEFER
JE [ 575 S A [E] i s IR 3 R N 4R R R flo 4 1 AsNGTs > AR & At
BRI 49 ANGTsHE 2 > fhoh » BUENGTsE A3 ¥

2024.09.16).
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197 Jd. at 52.

108 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, and amending Regulation (EU) 2017/625, 2023/0226 (COD),

COM/2023/411 final 1 (2023), https://eur-lex.europa.eu/resource.html?uri=cellar:
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M0 14, recital 10.

" 14, recital 11.
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A Study on the Regulatory
Framework for Gene Editing
Products: Discussing the Feasible
Strategies of Taiwan

Pi-Lien Hsieh’

Abstract

In recent years, gene editing technology has advanced rapidly,
becoming a focal point for many scientists and entrepreneurs. It has
quickly emerged as a hot topic and a promising area for the future. In
agriculture, gene editing can be used to develop new plant traits that
enhance resistance to biotic and abiotic stresses, improve crop yields,
increase nutritional content, and extend post-harvest storage life. This
technology offers potential solutions to the challenges posed by climate
change and food insecurity, while also promoting environmental
sustainability, ecological balance, and biodiversity conservation.
Ultimately, it contributes to the achievement of the Sustainable
Development Goals.

Due to the difficulty in distinguishing gene-edited products from
conventional crops and genetically modified organisms, regulating such
products presents new challenges for competent authorities worldwide.

Different regulatory models have emerged in response to varying
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economic, social, and political contexts. This article analyzes the
regulatory frameworks for gene-edited products that have been
established or are currently under development in various countries. By
examining from the strengths of different international approaches, we
propose the essential elements of a best-practice regulatory model for
gene-edited products. Furthermore, this article evaluates whether our
country’s existing regulatory system for genetically modified foods is
adequate for overseeing gene-edited products and explores the
measures that should be adopted to address future challenges. As
regulation in this area remains in its early stages, the governance of
gene-edited products represents one of the most pressing and emerging

global issues.

Keywords: Gene Editing, Gene-edited Products, New Breeding
Techniques (NBT), New Genomic Techniques (NGT),
Regulatory Classification, Equivalence of Conventional
Plants



