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P e PATE B R A AHRA R B S A& 3oy @ 693338, MR B A XK E AR %840 69 5 F 2.

X HEIA): AR %454E4; CRISPR; 4474 32, 5% BUA

F120134E & k4R 1 CRISPR/Cas9 £ 45 /£ I 7L,
B R g o (1 R BASR, ACRISPROAARZR )
S LS S RN S ST | B SPS T EEE SN
AT DA IH S I A VE AL R VR B 8, 46 5 i
HERE, $Em R AVEYI = A SR, (R A B 44 75 e )
BT RE o i 2k R 4 R AT 40 (1 R R A R
IR, FBLEM 22 A AR5 R 2. FEH
Gt AR A G ISR SSE . B A AN R
FIN, BABZ 7 i BT B8 Sk B 558 R R 3 i 11 5 T
FHEMIE 5. SRR, SR 5O X)) & L
SXof 3 DK 4 4 420 1) 265 B RN B BUSR AR A5 AN A )

AR TR EEMEFE T IR G AR A )t O e
RS T AEBE DR G R 9 A 2 A R A A BB
J5 T e AT, IR E R R gm AR ) 1
PR — e R AT

1 ERGEIEINR L TR

CRISPR/Cas9 %% 5 K| 4 4 42 AR 1 S, AR K
Pem T REYI AT AL BRI R ST . I FH 7 20 2k
K] 2 4 T L 8 S EIURG HE R B A N, B8 o 4 1)
L DRT BRI B ], PR s R i i AR B H
FRIEIR VR S A, BN E RS HE SR R A A
M. B, BERgmEER SN T KFE(Oryza
sativa). /N (Triticum aestivum). K (Zea mays)~
7& hi(Solanum lycopersicum)~ K5.(Glycine max)~
L4 2 (Solanum tuberosum)~ 15 5 (Sorghum bic-
olor). YEJKIF(Camelina sativa)E1EV R =Puit.
e R R R b R MG B (Razzaqf52019;
Ahmed%2019; El-MounadiZ$2020) (#1).

T X ke AL i A 40 KD A o S5 R L P
73, BRI Z AV BN BE YD oA T A, 5%
v B BUARE S E O IR AR AT H A
Foft b B8 Y 5 () CRISPR 3 [K] 4 LA 4 37 W b 1
11, 55 [ Yield 10 Bioscience 2y ) JF A 1 i i E R 7
(Waltz 2018), H A [E 5 4V Al £ i it 72 2H 24 (Na-
tional Agriculture and Food Research Organization,
NARO)JF & [ 7 g A, Bl MR AR MV 352 AR AT 7T Fe
(Institute of Agricultural Technology of Argentina,
INTA)JF A B A A By 44 45 (3R 2)

2 NEFEREENRERERITIE

RERFEBARNHTEWI R BAEm8. H
TESEAL A, RIS, 1 AR (98 78 XURS: B A G 72 il
BE KT 3 AN A58 72 A R 52 1 .52 31 O
2.1 X TFHREEXBG

JIt $REL 25507 S i T 5 R g i O P e, R R S AR
P AT AERE ST g R, AT 5 B5OA AT I 2R R R
o HERINN, BN R AR MR, R
BRI BV AR R SR, &7
RIN TN it 22 4 AU (Wolt552016) . A 22
INA, BLFETE D E AR A 25 PHAG CRISPREL A AE 2 A
DhRewt FAAED B MR R Mz, 5575

fs  2020-03-17  {&E  2020-09-10
33 O AT AR (2020 YFA090860 1) FlE ¢
FAR B 5 4 25 D1 25 -rp B R 22 B B A T H (XK 2019S-
MAO002),
* B IAEH (yxiong@sibs.ac.cn).
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Table 1 Application of gene editing technology in crop characteristics improvement
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Table 2 Gene edited crops using CRISPR approved for field trials, planting and marketing

WU/ 22 7] S AR Feftti )
BT 22 A M e AR 72 BT N R 20204
AR FI I Nexgen Plants 2 &) YU R AN 20194F
FLIRA ] U Rl ok 20184F
H A 5 A A B F e 2H 21 S ZP N 20174F
W JE #5735 K 2#/USDA ARS fir K7 20174F
Yield10 Bioscience\ il SRR S 20174F
FEH AT EER B K 20164F
A BN TR ANHE 75 A 4 20164F

REERE _F AT DL/ B AL 5 A8 iy SR () AR T R4,
ST 22 KRB = AR ) %2 42 M (Razzaq552019) .
2.2 K TINEERE IR XS

AT H I CRISPREEZE R g 1R, 22
I 4 S A% R B (SSNs)RE 7 V) ZIDN A #E AL
M, PEAE DNAXUEE T 24 (double-strand break, DSB),
73 HARDNAR 58 S AL, 0045 3E RV R
Ui & #Z ML (non-homologous end joining, NHEJ)
A Y5 52 1745 = AL (homology-directed repair,
HDR), AT SE B JS R IR ) . SR H AR @
W4y =M ——SDN-1, SDN-2F1SDN-3 (&
1). SDN-1ZiEitNHEJHHATIZHE, ¥ NG A

SR K K RAAK, Z R TR R I 2 &
P AN K AR B, SDN2FTSDN3# i H 4b
JEDNAVE N7 AR, 18 i HDRIZEAT B 48 5 1)
DSBf£% . SDN-2LAEH#EDNAABINR, 7T % M— K
AHBE 2008 FE 1) 978, SDN-3 DL KAEDNA Ayt
BR, TR R FEIR b T HE 5 21 4 A\ Bl B e

H AT, 2% [ I YL X T SDN-1. SDN-241
SDN-3 = R4 AE T AFAEANIRIE A 51 N Bl bk B 7
1E RS 1 ) 7 A )R A8 [F] (Friedrichs%52019; Sprink
%£2016; Gatica-Arias?2020). i1, & FE AV
(United States Department of Agriculture, USDA)
201 7AEH H 1) s B A TR AR 11 L M PR
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Fig.1 Three types of gene editing technologies and different attitudes of regulators
B RN ISR BORAS R [F) T B AR s U A Y LR BOR A 7] T B R BOR, B2 52 e 56 TR I HE S 2
H RN AU . APHIS: 2 E AL IAIEY) DA R MAGYP: BT A ™ Lk CTNBio: LG H A % ERARL R,
SAG: BRI & RMALATERMY AR b ; OGTR: R MY I R BEARAE BEIp A 555 EFSA: WO B i 5 22 43 Jl; BVL: ZE R PGS 94 5 R A & it

‘24z Jry; BEN: 8 [FIBIR E AR OR3P )m) «

BT ERE TIOR8 H, R FH A [5) DK /) 1 22 R sk
2% (SDN- 1) a8l 5k PA] FAL i J 6 5 462 (SDN-2) 7 A= 1y 7=
w545 FH A0 2% 5 A8 B0 S 5 AR O R IR 7 i AR TR
TR 7 6 [R5 A A 8 7 24 %5 (Office of the Gene
Technology Regulator, OGTR)A A, SDN-15 H4R
KAWL 7 A A A AR, A 250 BN S fi
JRRE s R RIS, 1T e FH S AR ey A e A% 4 Joit 51N
f\JSDN-2F1SDN-3, 5 4k 452 OGTR K i & (Smrit
2019); WK & dh 5 22 42 JRi(Buropean Food Safety
Authority, EFSA)\ A, SDN-1HISDN-2;"% 4 (] ¢35
i BREGE F A RRAZ A, 7NN
Je RARMN — ML, A8 T 5 EE K 4l E IR 2%
F AR R i %2 4 J5)(German Federal Agency for

Consumer Protection and Food Safety, BVL)#% ]
EFSAME 5, FF 2 O 25 8 4 4B A8 4 B R A1k ok
HEAT VPAL, G0 SR\ Jk DR o 5 77 ot o AN B B A D
DNAF, 5t 244 HHE bR 7 i 55 R = o (1) M
Bl 2 4b; i 48 B HS H AR PR3 /5 (German Federal
Agency for Nature Conservation, BEN)IA Ny, BESRFE
K] G i 2 — g A 358 DR 2H DA77 A A 50 1 ) A2 A
G, AN B AR AR S IR e A, 40 T I A
GV RS, a0 251 4 R 5 e 5 IR 32 R A (7] 4 R0 7 g
A B,

A LA, J DR 2 4R VR D AE BOR S A 2
b S AMIREE DAL, BN 5 18] il S A O M A ISR B
KVERE . (EAERERZE, BARER AR AR
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L5 8 R RN R # AT DA FH PR3 i R A E P MR e
K, {HE IR AR F I DNAE 455 R, @il 5]
NFEE M ANEIE R, EVEY = AL vl A . 52 1)
BB AL U, TEERAE R A, X DL S S MR DNA )
5| NA1# 4 (McKinsey Global Institute 2020; 75 2
FEAE2017); 17 LR Y 4R AR KA T A JEDNA H £
e EHUE], RREY) B S 5 R AL AT MU,
EAE AR 7T AAE 56 & 0 AMEDNA S 5 1% L T 56
F, B ZAEPI PR 1) 20 o] S5 [ T R B Y
PRIE ) E AR A ECR] F A% G 58 & oA P AR 1
RAF(KIFEAZE2019). PRI, ToibTE 2 A T VPl iE
e W EUR T, #N 5 R A X

FIS, JFREAE S FEE L DNAS 5 [ “DNA-
free” & K 4R F R, Tt G SMIRSE R R, % T-HE3)
B gm AR IR Ko S AR B
S(EAMZESE2019). 40, FFCRISPR/Cas9Hi RFF
R B A%, T T B AR R AL AT A
C-GZ A I AH EL e e (Gaudelli%F2017), BN FEA
FEAEXUEEDNAWTRE, AP I [R1J6 # 2H DL K AMJEDNA
RERR 15, fif vl 7 SDN-2 7 ZE 4N DNARLAR [ ]
1, HONTEY R R dn i 2 FEDNA-freef fit TR SZ
P, R 1 S TR & FH(Zhang52020) . i
RN I A AR AL, UL HEZIEDNAZ
Pk K 4 s AR ) T RS P, o 5 R G AR 4 22
AR VR VA B L M A 2 B A A
2.3 X TERESREEYIHERMIMENZ N

B DR G SR A D00 {5 T R ) 18 R AR TR TR
B AT, W R RAE TR R EY T K
R0 B A i B LR T 5 A 4 A i DR — R 2
Ao H BTG G R G AR VR A A S A LA B R
A7 22 4 0] 3 ) 41 3E (Friedrichs55$2019), 1A W72
R, HHERERAREY LGB R . WD aY
TR 2 DL R £ i 22 A 07 TR FEAE L i, A
5 DR G 1 AR AT DAY TR AR L .
BRI i) B i 2 r D O I i ) T A, e kg R
AR BRI (WaltzZ£2015) .

SR EE R K 8 B = AN, A
[R] G 86 20 1D 50 B P IR AE 1 SRR T ) A e ek
FEACHE, LK ER BEAT SR I AR A AR o s il Ptk

XA 2 FEE RO RE R, BAE N Y HEAT 2 R R PR
W 2 P BRI ED Z AR K, B0 5t
AP E R S R R R MAEMEEY 2R
PER AR A =2 B M R AN E M. ik
[ AW EARRL R 2 L H 2 (HCB)W A, M
278 73 AR K R 2 B BORAE AR S SR T RS2, 2
JEIEAE R B MOIEX £ R G DI RE N Bl 7y 57
AR B IE 1) 55 1 £ ] (Troadec%52019) . At
WAL SN, DG SBR[ PR AN 32 38 A
PEAK BZ B A B AR, H AT m il v 1%
TR G K [ R AM M (Friedrichs52019) .

3 EEGEFIR mEIR

FIRT, A [ ] 2 (M D) PR M 5 AT LAY 0 i K o 4
VED ) BB 5 AN A [, o0k 3 e 26 BT 20 4 R
WER IR i Ao 15 I T 3 2= R B iR A
APEW M ARIE S — 2.

3.1 FEXMERREEYEENSE

SRKRE, xR G AR Y B S R 2 IE 2
BT A K GBIX)F R R EY I I B HE LR, %
ALFEHE T 77 i (Product-triggered ) A 3 - 13 #2 (Pro-
cess-triggered) Ff B AR 2, P2 7 L EAE T IR
BRI BT B 2 77 i B 22 A, R R B AR/
HEE MR R R RUT % 1AR BeRAL
FLIA 9 4E45E) (3R3).

FUA, S M 1 R, Nt 1
B2 B R g R, L LR RS . 41
A, I3 KOS 7 ] 4 4 AR 7 it 1 B AR R
s R I LR BRI R A R AU B AR L
AR i (LA B R G B RO ™ d ) BEAT BT
I 22 A VP A, T A 7 A0 1A 1) 2 AT 2 7 ot T
ABEATPEAL

ETARRERER, &RNEZERBKR.
5, R KR S R8T G =2 55 IR B e AR — 3, R
BN TR 1A M TR U, BV ORR) SV AR R TR T %F
SDN- 14 K g BRI i . Bl A8 BE 500K
T ZACL, B RH 5 AE 9045 K 7] (Department of
Biotechnology Ministry of Science & Technology,
Government of India) 20204F K& A [« F: K 2H 4 48
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Table 3 The regulatory attitude of different countries to gene edited crops

AR [ 5/ X WA
BT R Bl FHUSDA. FDAFIEPAJL[A)E B %R IEH G SRR AL B 4 AN T I SR
DRl A A A f 22 T [l 2%
YN ATAT AT Hr R IR 7= i, D40 2 D R A, R BEREAT LTl Wi 2 A VA A
FIUHEIR (6 7= i UG 75 VAl
BT AR 4E e 7t St B — SR P 5 IR G S AR TR R AR A 1) R 24
HA FHMAFF. MHLW. MOERIMEXTE [F)4& 3 RIS, 5 FE DR gmiR AE P Fn & i
BT IZEGEVPAS, HFERTEBUR M
% 2014 RIS TSI 22 IR i 4 g A 3R Dy 5 5 0 P g 5 2, 0 i DR o
VEP 50 T-201 64F J2 A7 (1% 3 R AH SGVL AR 4 3R
E S ur W 201 847 = R Gt 5 R (R VB VR M e T DR A=, 0 N 25 DR A FERE 28, 4 M
e EUBITIR S
B [E TE 2B AT 22 il BRI, H R 7E R A 4L T
] AN LA HNIFFEIR R8Pl AR AN VA R B D, AN 7= i S AR AR 1 WA T VA,
AT 58 7= i 2 75 AT DA 56 DR 5 HE A i 4
FEE BRI I R Gm A E VDA T B e A R T, EAT 40 2 I A e AR
WEKF SDN- 1 AR B Ay #1858, SDN-2HISDN-3H7 A 44 N\ 3 Jik [1] 425 3
v Jr A B R G 8 4 AR R B st A A A, 35952 i ik DR A B

USDA: EE £V, FDA: 32 E & SR 2y i 15, EPA:SE [E M5 E:; MAFF: HARRMOK 4 MHLW: HARJE L5734 MOE: HA

MBI MEXT: HAZT . 30b. 67 BleafEoRs .

AW RS VR AL B M AE SR AR R ) (), X
SDN-1 )& BAR B ba, (H 2R AR P R EOR AT
BHMORTIAITERY o[BI, 12205 S8 0] 2 R 2 5 1)
R T ER AR . EVERAZE R TR
(Case-by-Case) Al 1 K g 4B A 1) 42 75 0, 25 < W ait
A E”, A LJE T TR E, B
24 I VAl A B U 7 SRR . 2T R K
AW 2 & Fi AR 71 23 (National Technical Biosafety
Commission, CTNBio) 7t 57 VPl #7 F5 AR 1) A= 42 4>
ARG PR RN S/ A RS20, 7E20184F K
AT RE AL R, B T 2 VPG BT Y B M
A (New Breeding Technologies, NBTs), {4 [ [1] &
Bl SEREIRE MRS RNAITHLAE, JFo0H T
AN T i B DR il PR A

Ak, WA FE R, 0T R g ARV 1 1
B, ANRLEE IR PR B R 1, BT
R AW AT B o i, 075 BRONLA B2 H 2=
TR R, R PR A 8 1 B AU B
W R BURFAE 1) 2 R BE R b, T RE S 2
TR TRl R T A P AR 2 R Y —

Ffi 2% (Sprink%52016). LW &5 KIEHL
(OECD)tH$2 t, =PRI gwHAR 1 Wi N A%t 485
TG SRR SR, R g BOCR BORR: 73
77 R (risk-tiering approaches), .44 [n] f B A& /> #r
(Friedrichs%52019).
3.2 EFEREFYHNEERERN

b 3 ] 20 W A o) ke IR 20 4 0 ) BEEAFAE
FCBCH 2 22 5, B4, % 1] e e o xof I A e R IR
BORA FEAE I BEAT BT MRE, A5 [l 2 4
VEW T P A ) i 5 AT W A, L X L D 2 TR)
AR YA IR T B U E AT W8 . Besh, Hot
— LB R AR R R B S A I A T 2, il an
i R S At 0o 2 K] 2 0 5 R S5 3 T AR R E T
BT RERELE, HANEN H &M T 5 3
LR 4 il R P LA T R 5
321 EE: ARPWETERiEE

EEX TR R E R E, B AR
77 i AH SR BB AU S f 28 7 i 2 e, VR
A R0 B B i, T AN A R
& [ i 4% |k #B(United States Department of Agricul-
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ture, USDA). £ f 24 it I B i £ J5) (Food and Drug
Administration, FDA)F134 15 {#4" J5) (Environmental
Protection Agency, EPA)JL: [ 2 5 3L Rl 4w 4577 i %4
AP PEAL AN A 2 . USDAZNHE Y DA 56 =)
(Animal and Plant Health Inspection Service, APHIS)f/
SO L. MR SRR R AE
AW AN Z% B XRG4, BPAS TR AE e R T
R BA R € P EYd47 8 2 9Pili; FDA R 3
AR TR E IR 22 A DA AR IR B
IL4ESK, USDA. EPA. FDAWCEIf & T %K
G 67 A L) RBOR 2 . {201 14E7 H ~
20184F5 ][], USDAZ S E M & WS, wifr
244 75 B L i i 0 R 2R DR R A AN L B B
ERREI Y, HiERTIRE . 20174, FDAJFIA
FIE SR 23 2RO M A ISR (1) AL, R A220204E3
FDA M5 A FL AT I B BUR KA AT iR & &
o 20184F, e [F AR bR 75 B HON 5 [K 4 48 54 NB Ts
T B W 5 A5 i, USDARAR 7 LA R 4Fh 257 1
RASIAEY) AR T USDAR) 8 Jums: (1)L Bt
25 Q)b B 4, Q)MMESRFSRE M T 5INF
H; (AHIAE B FHRAE R R Sl NANIE B, R4
WA 2 Fr(McCammonfl1Mendelsohn 2019). 2019
W, REMGRAE T IUTE A, TRREEYLY
N7 3 3o o AR IR 7 i 1) M e 2 S W B
KIS —F &, LR AR AT A R

2 (https://www.whitehouse.gov/presidential-actions/

executive-order-modernizing-regulatory-framework-
agricultural-biotechnology- products/).
322 WRER: BEMETIRENEE

WK S D SR AR I HR RIS B, A
WS, ToIR MR IRAR IR, R TR
W R B EHDNABOR, it N 4% 52 7™ 16 1 22 4 P
A . 201847 H, ML B/ H 7]k ok,
SR AR ) N T R R A IR E . A
SN, W T RE 2 BELAS o 5 B i 4R 4
AR BT, I BRI AR E KB ED &
A A i B (CallawayZ5£2018).

MLEER, W — S8 B AT B LA g
W, IR PR I EHEZE T, 10 H AR R
AN T A I B VAR BB R VP4l Fe 22 e, 45
LA T DA 8] 20 87 it AN 60 555K H AR DN A
I, A 2 IR o A e e IR 77 ol 1) M Y T 2 A
(#%4) (Fears%$2017).

202043 H, BRINBFA BBk 5 )2 51 2 (Euro-
pean Academies Science Advisory Council, EASAC)
AT AR, 0 W e ) 26k R 4 10 ) M B A Y R
W — BB R AR WD E SR S G, AR
S5 RE 08 ) FH e ik DAL G 4 50 AR A SR AL 1 o AL
185 T ) ) A R A T S R B R RV A
HEZE.

3.2.3 FARIE: M EE RIS R EERIIRE

20154, PR i i £ XNBTs 1L,

e BRI AN[FIATURS 0 258 B 25 B 50 R 7 it STAT 22 TP PR AR AIE 1 M 7 XA s A

Table 4 Suggestions for carrying out trait-based supervisions on gene edited products from different European institutions

ML IR

EASAC T VSRR S I LR W, 4 R DR e 7 it P AN E0 50K I AMIRDNAIRY, A e 2 P M A Vi L
T SRR St DAL AR FR A AR 2/ 7 i M D FLAR, T AN i L2 A P R B - B SR R K
R AL 5 (R 8T AR S AR X 0, FF HBCA ACBURTE . 517 il R XU, S B
FERIE BRI 2 5b
A A 2B T 5 IS AT IS P, T AN 08 22 5 2 BB AR AR B i DU

EPSO FEIE A AW 2 UANE T R 2 B ) T AR EOR, B HOR S ARG A R B XA,
[N G N SLIE RS T

BBSRC FEF R IR AV 1590 FINRIPRIR) Y 22 A PE AN A0 PFA

TRV LB T PRIRRFAE P A R, K I 18 B RUE BT R BRFAE £ 22 4 R AR 5 5 L

EASAC: W RFZ LR 122 512x; EPSO: BRI R 24191, BBSRC: T [F AW H R MR EBT U H 2
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AN B 1 E NBTs ™ it M B HESR I E K . W4k %
TR, of ELAE I PR G B A 04 N BONB Ts 7 i, S it
FE B S B R B B HE R (Whelan Al
Lema 2015), ZHR A& =AE: (DAY K
HADNAFARINBTs, #RYIN AR FEER; (2)in
RNBTs™ it s A B AL 5L, B, JT R
AN A ik DR BOR, Bl 2677t o e N
BRI B, MR AR S FE R I . X R EREAS B b
R AL AR TR BN R B A AE TS
T ) A5 B HEAT B TUHEE (line by line) HIULTE,
AT RIS IS T E 8 T A H SR 0 B S 7 i R AE B
FEVCTT BT BURAYOE 7 s (3) U ERNBT ™ 35 47 B
FRIEAED 5, Blhn, (E 27 R T MR,
) 2 F Bt R R 7 it R AT M (112) 0 BT AR A [ 5K
b AW F AR #1123 514 (National Advisory Com-
mission on Agricultural Biotechnology, CONABIA)
PTG 5 E . WTICN ST DR
b BB Bk 171 CON ABIA G 228 JT % S8 B 3k 4T T
VA, Ar SEER 7 G 1) 78 B P A A LR
2 A WIS, T ORI T RS R AE ]

1. Tl

l

[ CONABIA ]

l

2. REEAFHBEAEYIT?

|

3. BRI AR R T R A R B ?

N

e

4. RAT T REALEHEN? —

TR B T (Lema 2019).  FH20154E LK, BTHREE
AP MAGYP) CA U ER H ASLHL . FA
NN, 25 [ 2 w) S5 58 1 1843 JSNBT
(IR 7= 5 H 15 (Gatica-Arias 2020). 20194F,
ARSI 1) 5 1 Tl i NBT RIS [ AR Y A1
AW AT R S Rk 2, #E— P L T CON-
ABIA# LR -
3.24 BF: AEEREED @ L EE

AR50 e K] g 6 4 P06 i SIS Ttk 1 i v 61
(38 2 VP 7 3, EBURE N MG B2 R EHA
RIE R G dBBORFE ML R M5 B, 2 EI A
HHMEDNA, W J6 75 B AT 42 4 B 52 Pl (Dennis
2019). H A B4 575544 (Ministry of Health, Labour
and Welfare, MHLW)FI & #k 7K 7244 (Ministry of Ag-
riculture, Forestry, and Fisheries, MAFF)4} | & Al
TR G TR SR, LA
LRI LS T 0] ) $R A FE g, R B 2 4 7
FE R AL = S sk A2 Hp 7 A R e T 55 R
L2 AN, MAFFIR AT | (3
K9 A5 B SRR E) (), Hlw B 9wt

Ll
2

SRS DAY
AR

ﬁ

RN ZAEYA

BT REANE T 5%
S

B
S

2 BT HREE BT 2 B A EOR PP Al R B A

Fig.2 Schematic diagram of evaluation process of new breeding technologies in Argentina
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AT A HLAL B $ (AN A7 AE SN IR 2 DR A5 2R
. SRR 2. N B R G 4
AR B R Dige . HARPE T AR . XA
M2 REEA R AT Be tE 45 B HAYH o
JT(Consumer Affairs Agency, CAA) & 4i & W48
H, A AMEDNA [ 5 R g 48 6 5 AN 52 3 B R
an bR A B 2, A SRl G P sh e AR g iR B
i EARRE o X AR B N AR B DR 2 7 o ) T
AT K BE5E T BRI (R5).

4 BREERFEFIRNEEIREEXE

B ORORR 6 7 B AR S AN B4R T 2 6 R 3
REEVRAMNEERE. ERRmES RN R
FEE S PUEGE S BRI E R S R R AL TR
RikAt. HAr, 3 E Y5 K 9 5 5 Fh il x4
BT EBRAEAT A, RS2SR E
FE DR G AR R S i 22 A B, gk Ak
I, U S LR e ] oK R B e A AR 22 4
4.1 RAFEEEREH EAEEBR

WEELRN RN AR 228 I o4
BT E R BURME]E . FAE19964F, £V
AR (RN AW FE R TR 2 4 5 B St A9
XT19934F 1 (J:N TR 22 HIME) il Jok
Mb A= L R TR 22 4 PR N A T AR I RE
20014, B2 BEmian ol i 5 IR A= 9 2 4 B
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Table 5 Key points of gene editing supervision policies in Japan
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Improve safety management and promote the development of
technology and industry for gene edited crops
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Abstract: Gene editing technologies represented by CRISPR have shown great application potential in the
fields of crop research, genetic improvement and development, molecular breeding etc. Meanwhile, safety is-
sues such as off-target effects, and possible health and environmental impacts have also been concerned. In this
work, the possible safety risks of gene edited crops were discussed. The attitudes and mode of the world’s ma-
jor countries in the management of gene edited crops were also elaborated. Furthermore, thoughts on the super-
vision of gene edited crops in China were put forward to provide reference for the formulation of policies, by
combining the current management regulations of genetically modified agricultural organisms in China with
some discussions and suggestions of scientists on the management of gene edited crops.
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Received 2020-03-17 Accepted 2020-09-10

This work was supported by the National Key Research and Development Program of China (2020YFA0908601) and the Joint Project of NS-
FC-CAS (XK2019SMA002).

*Corresponding author (yxiong@sibs.ac.cn).



