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Srr I, VI8, 718 S2 A UdS X1 LHH GMO {FHXILL BHiE0]
Hol UX| 227] mi20f| EAISHR] =5 oIS =

- 20184 43 577 2H|X} - S8 - 8 HAISEE 7 HE  ‘GMOAMEA|M ATYHEP 9]
‘GMOAMEAIA 277} AAU2LE F0M 7{5 8t b QUS.

- 202141 93 62 CIE0{2IFE HYZ/HSE CHEE GMOAES AIZS BE AZ0]
GMOEA|7} 2| 31E|1l, GMOARE AFRSHA| 22 AlES non-GMOEAI7} SI8El=
rAlSsidE, JHgeoto] oS,

- EU(REIHEDOIM Al#S21 ‘GMOAMEAIM olo| SiE A FRTXNHE DNA
EE= EMEIO] ZHE 0159} 42Ig10] RUAIHAZ S EAISHO} &

- A9FX= 20265 E] GMOAMEAIM =S EHHAIZ o= =ZIE AIElol2ix BiRion,
AREIE oIS 7[Hie2 2024 BA|SISI1 2026 El= EFEE CHAIE =0l X1 0fF.

H2243] SR HEEERS] 26

CHES

- GMOZFMEAIM= NON-GMO S AH|X2] MEYHS ZO0IE = UMK T 2721,
SYOE So| {71 U ALEH Bfel7t g OI/XIX] g2 H2= ofj&E.

- AR AT=E2| o 70%= +2loll 2Estal U= 22| AlFatg | slalsS nejal mjf ¢l
GMO?7} 2iCHH Non-GMO JLjA2 O 0|4 Z2|0|H= ofL|21 A€ B7I= &7] o=

- % STHE= 2022URE J|E RIUAMYEAME =, GMOZ= 201 CjAl 'BE(4H 3L,
Bioengineered)2!E', 'DB(Derived from Bioengineering)2!E S 20{= HZ5|
o= O|2IX|EH] AD|=, & & ‘YHusH |z = 2K 7154 =3.

- GMO ZE|H== S22 FHAICH0| Xl =31S 0IF|0F =52 BHo| JkssiLt
SELIEE £FFH ofze] B0IS HEI(5H0F 5h= IS FAISICHH AICHO]| FZO0{A.

- 0I=0M GMO =S AIZSIA| 242 S0 QIME|E Y22 ‘non-GMO EAI' =
si&sial AL, AII=0IME ‘Non-GMOLIE 2 I Y.

- GMOIHEAIR] 2] Al7| : SAl == B (FES0| HHOS GMOS BEHID 70f
EEET)

0

o
T

Ju
Hm
rhu
Jot

H|224%| stEigl 27
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H224=] ot2l AEtE 23] 28
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M|

H|2242| THEAEEED

*17“". BMO nilﬂ, ﬁ-'l * BT0(in-technology Org.), BED(Bio-engineered Org.), A4%2% gt

C, GMO 885 OJAl M2 ®ITk% Ymio] grmer

Ai=H, - BMO x_rlg A 2o]%f orm o) 1'2_%‘ AL#

I, SHI(HIFE1E) EHAL 123 (Ton-BMD ©)2) !é"l!t

CHAHL BMALR BARIE AH
A o
- Non-GIMD 841 &g Hpof ot2)
- N : °r=I"j| *q_ Al A! (SFHle £%)) o) ol MAS(EMOAEE A2 THEIE B4 ofEh ©)
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FHEE 2. AFRIEQ AFMU GMO Ol - 12t 712X 2y =

: O Z 9| domestication
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= X2243| RHHEEHEES| GMO, AE7IsdS let M=t

= UHF AL Gm B2| genome?| HO| H| 1

Original Rice

Mutations' (yellow bars)
Recombinations’ (pink bars)
Translocations’ (blue bars)
Inversions’ (orange bars)

Deletions' (white bars)

"l ” ||| |H| I H m Indica rice variety IR64
"l ” ||| |H| I H II‘ Golden Rice

http://www.ejbiotechnology.info/index.php/ejbiotechnology/article/view/1116/1498

geranylgeranyl-pP
l phytoene synthase

phiytoene+2 pyrophosphate
ertl

zeta-carotene

artl

/ Iycopene \:ﬂ,,p,m cyclase

alpha-carotene beta-carotene

6

> GMO 7H& s AL

19948 R 2X| = EOLE (Flavr Savr) &&2t (Z7H)

19953 FEAHS S MHl 517t (O] =)

=l

A tE ME S 7F (FHLECh

=t

1996'd FHX}

rE
o2t
1

F20

AR THHY A%

19979 XA

—

2

09.."
.|
mjo
1o
0z
o

1998 SMXHE D RYuY &7t (FHLICH

2000 Golden Rice 7H2 (H|EFRI A Z3h

2019'd GM =& ZHHIHZA 12190402 ha (HAMIA 29711)
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AZARIO| GMO Ol

- oot JleH uy -

< GMZAr yget B2 2270 134
(3 16~174, 53 12~174, 44 124)
< F A2H|E 1,630 (REA W2 - GMRE WL — eIz
<« o EF N2 9% BT 6,0007H °l¥el |TA 2= 24
oiscoveRY | phASE L pHASE N PHASE Il PHASE N
o, TS e S
AVERAGE 53.9 MONTHS | 27 MONTHS | 30MONTHS | 37.2MONTHS | 48.8 MONTHS

(Celeries” , 2012)

http:www.croplife.org/PhillipsMcDougall Study

MONSANTO @

syngenta

% Bayer CropScience

CHEMC HINA

thE{t T ERE 245

China National Chemical Corporation

HI2243] BUAEtE 23] :
I GMO 7 W X 5% |
2243 UL ERS| 9
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SIT 2. AIZIOHHQL AIZAIIO] GMO Ol — 718} 7| &UX =
GMO &0 2 25
1MHICH GMO : HIZH|LiYE, 8 sisHTE &
THHfXF HelFo| 71w
2MICH GMO : EY, EEM, HE WAMEHE &
Ab|to] AT YY AFE HEEH
3MICH GMO : THUE, &N, 54 &
NEIL7LX| S| ot E
H|2243] SHEREIEES] 12
> M=H| L &S
A Eo| THHZE Hdof| et ofn| it 2HdE X6
B. Aliphatic Of0| 't 843 4 ALS
- Valine leucine, isoleucine &
G. Aromatic OfO| =4 BHd & 4 EPSPS
- phenylalanine, tryptophan, tyrosine & #&fZ%(aromatic) Ot0|'=4t: glyphosate
Phosphoenol pyruvate
+ Erythrose 4-P
H. Glumanine Ed8 4 i
- glutamine: glufosinate AN e
/\” W ¥ s
szt i S e
3-phosphate 2-03P0 oo s-pI:ols";:;!:!e
Phe
Tyr «— [ J
Trp o
H|2243] SHEAUEIEES]

¢ o
Glyphosate
(Roundup)
Chorismate
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25| GMO, Ki&7tsAS 9t Atk

= RP243| SRIEE
B KA dEFoR faet Z0| 20| 4o s
HEHRZ)2t =M E ot £ TESO|
BEHAED S0 HE ZHRER)
Roundup Ready corn Un-treated
treated with Roundup weedy check
H|2243] SHAAEEES

> silE MEd &=

Sh 34 SIS B QWXL EYO)
B olo| M| HAISHHIZ Hstslo] S48 Y

v
HEY TYES LY So| LHH|S/32
v 30| IE0| A0|Lt F7|E #HOIH2H #4F5Y THEL B |3 U= 07t
25582 23l
Solubilization  Activation Binding ml-r'::::l‘n]u
lng:;stion ‘ fp”\ '.""‘““ -:rm. 0 ,
Inscct death
,i ‘ . ‘ .
Ko o,:.{"'f
et T
l‘:'::"xl':d: (64) &-Endotoxins & Spores ©
v XAHOZ wsis o £ we2|ote] HE| SN2 H HA| $715 SUE0|
HIO| 2 (bio) #EHIE 0|8
v OITEE §715 SUSS 1 EY 4H2|0te] S48 0|8310] |44 FEet
SN B E =T YT 252 YHAS
H2242| SHRIAEERS]
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FHUE 2.

U

European corn borer larvae
infected with Bacillus thuringiensis.
Courtesy Nova Nordisk Entotech, Inc.

YieIdGalfd"
Roob/\ﬁ)'r_

H|2243] oA AEIEES)

22| GMO 0|4 - 522t 7|

» RNA Interference (RNAI) : MEx|of LYzl SHX}

Double stranded RNA Non-browning ArcticTM Apple Events
W\ A\Y/A\Y/A\V/A\V/Q\V/\V/
lDicer PPO Enzyme
siRNA ANV,
NN\
| .
CONVENTIONAL
APPLE
RISC
mRNA

WAVAN
WAVAN

Cleaved segments of mRNA
Figure 536

Biochemistry, Sixth Edition
©2007 W.H.Freeman and Company

H2242] o2l AEtE 23]
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H[2245| SHHYHERS| GMO, X&7Is8S fIsh M2t

> ZLl W H| S Gene stacked event
: SHXMHEN|ZE WHlSIo] Y2 MES

@ At O[HIE 74 . 10~13H, 1 &5

& FULHS 712 3~4H, 492 =gy

Ut HES 0|80t 7| & & M
ME2 etHel

& 52, 28X 9F5HE HE =y WE-E Vs
s Med, g #e|, Y9 S

H2242| SHRIAELERS]

18

Event Namex

Event Code : DAS-59122-7 x MON-@@@21-9
Trade Name: not available

Crop: Zea mays L. - Maize, Corn

Developer:
Syngenta

Method of Trait Introduction:

Conventional breeding - cross hybridization and selection involving transgenic donor(s)

GM Traits :

Glufosinate herbicide tolerance , Glyphosate herbicide tolerance , Coleopteran insect resistance

Commercial Trait:
(Stacked) Herbicide Tolerance + Insect Resistance

H2242] o2l AEtE 23]
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FHEE 2. AFRIEQ AFMU GMO Ol - 12t 712X 2y =

> MEOC R 592§ Stacked GM crops

Crops Events Insert gene Company
Bt11 X GA21 pat, mEPSPS, pmi
Bt11XMIR162 pat, Cry1Ab, vip3Aa20, pmi
Bt11XMIR162 < MIR604 pat, Cry1Ab, vip3Aa20, mCry3A, pmi
Syngenta Seeds, Inc.
Bt11 < MIR604 pat, Cry1Ab, mCry3A, pmi
Bt11 XMIR604 X GA21 pat, mEPSPS, Cry1Ab, mCry3A, pmi
MIR604 X GA21 mEPSPS, mCry3A, pmi
DAS 59122-7 X NK603 CP4EPSPS, Cry34Ab1, Cry35Ab1, pat
DOW AgroSciences LLC and
DASIS9122: CP4EPSPS, pat, Cry34Ab1, Cry35AB1, Cry1Fa2, pat Pi Hi-Bred | ional
7 XTC1507 X NK603 , pat, Cry: , Cry. , Cry1Faz, pat ioneer Hi-Bred International
TC1507 X DAS 591227 pat, Cry1Fa2, Cry34Ab1, Cry35Ab1 L
GA21 XMON810 CP4EPSPS, Cry1Ab
Maize MONB810 XLY038 cordapA, Cry1Ab
MONB810 < MON88017 CP4EPSPS, Cry1Ab, Cry3Bb1
MON863 XMON810 CP4EPSPS, Cry1Ab, nptll
MON863 X MON810 X NK603 CP4EPSPS, Cry3Bb1, Cry1Ab, nptll
Monsanto Company
MONB863 X NK603 CP4EPSPS, Cry3Bb1, nptll
MON89034 X MON88017 CP4EPSPS, Cry1A.105, Cry2Ab, Cry3Bb1
MONB89034 X NK603 CP4EPSPS, Cry1A.105, Cry2Ab
NK603 X MON810 CP4EPSPS, Cry1Ab
NK603 X T25 pat, CP4EPSPS, bla
T25 XMON810 pat,. Cry1Ab, bla Bayer CropScience
TC1507 X NK603 pat, CP4EPSPS, Cry1Fa2 DOW AgroSciences LLC
H224% SHAASEED] 20

> =L GMO 52(AE) dE (T 242E =, '24.5.11)

. BAME1938E5 NENJIE38ES 000 OMENE
x 0|3 A-3-0|AM3
- ZEsAHotutom rw e (4|) sst
—_ O 1L
. 2(18+12) - -0t totH|(3) e
- - . L-OlEtH|zoA
. 242(31+66) < EERatLIotH|(5), 2l Eaty 0| MBI B A MALRZE
A - HE|Ltoty
T E16+22) . wOlMEHOIEC T2 . D-ZHEQA4
o Al,E[-ﬂ(-l_'_o) < EIEI'OI'I"(S) x}‘OIEI'LI'OI‘X"(Z) - 2'__ﬂ'_iAE|EI-52A AH AL
o . @RI0tAoHR) S
- YEIH4+1) . EBMAZZIAACIO « B-S2FIAICIOLH| it
. UXK4+0) . EX|Z2|IUEBAT 0L (2)
. F|2A(2) e D-E|Eg¢5_?_l¢_|- ........
- =fELO}H, B-otZator 0|45t B4 Ak
¢ 14-0-2RUEXEL
= SRR T2 A MAL
- Of2tH| & i A|CtorH =SS

Rl2243| S AUEtE 23| 2l
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H2243| SHRIMEEES| GMO, XA&7tsHS let M=t

MM A GM EHE2o| £Q1H %t

_— O

<2718 201 O[HE 4> <IHEE 39 OME 2>
Country Events Country Events
Arqentiha 106 NeW.ZeaAIand 119 Crop EVee Crop Bvenic
Australia 151 Nigeria 28
Bangladesh 1 Norway 11 Alfalfa o - Plum L
Bolivia 1 Pakistan 6 Apple 3 Polish Canola 4
Brazil 128 Panama 1 Argentine Canola 45 Poplar 2
Burkina Faso 1 Paraguay 22 Bean 1 Potato 51
Canada 202 Philippines 140 Carnation 19 Rice 10
Chile 3 Russia 28 Chicory 3 Rose 2
China 77 Singapore 104 Cotton 68 Safflower 2
Colombia 150 South Africa 75 Cowpea 1 pineapple 1
Costa Rica 20 South Korea 178 Creeping Bentgrass 1 Soybean 49
Cuba 1 Swaziland 4 Eggplant 1 Squash 2
Egypt 1 eSwatini 2 Eucalyptus 1 Sugar Beet 3
European Union | 140 Ethiopia 2 Flax 1 Sugarcane 1
Honduras 8 Taiwan 150 Maize 265 Sweet pepper 1
India 11 Thailand 53 Melon 2 Tobacco 2
Indonesia 33 Turkey 41 Papaya 4 Tomato 11
Iran 47 USA 218 Penutia 2 Wheat 2
Japan 206 Uruguay 20
Malaysia 59 Vietnam 22 576
Mexico 190 Zambia 6
Myanmar 1 Sudan 1 http://www.isaaa.org (2024.04.28.)

H2242| SHRIAELERS]
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FRISE 2. AlOHEOL AIZARIO| GMO Ol - X729} 7|25 T =

=1L 1o

> X n¥Y, fEX HE, RHX 90=

Gene Editing, Genome Editing

Application Type of SDN1 (Site-Directed Nuclease)

Target DNA
TATGCCCGGGCCCT ] ) l

I ]
ATACGGGCCCTTTA

Double strand break

I
il TATGCCC ,-p GGGAAAT) @ @ q
|}

ATACGGG CCCTTA

Small deletions, insertions,
and substitutions

| TATGTT--AAGTGAAAT | I
ATACAA--TTCACTTTA

24

H|2243] oA AEIEES)

Herbicide resistant Soybean with reduced Non-browning

canola trans-fats mushroom
i . 2 - 1 Virus-resistant
Herbicide resistance in X _mber
var. crops .
. . [

Blight-resistant R\ & “

i Gluten-free wheat

Powdery mildew- tigh yleld waxy com Non-allergenic apples
Potatoes with ngh v|e|d rice and peanuts
Improved abiotic

anered starch

resistant wheat
behaviour

2012 2015 2017
) Fire blast Disease Rapid fruit Disease GAB
disease resistant developmenl Virus resistant  regjstant Hg‘mem 3
resislanl'pole grape banaba 9393)'3 tomato
: —
High ) p Herbicide
anthocyanin resistant
tomato watermelon

2023
PPO Knock-Out wr
./_,fn "/ \

P “%\ - //

Non-Browning Avocado

Non-browning lettuce

Less pungent mustard greens Powdery mildew resistant grapes,

25

H|2242| SHEHEIEEZ]
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H2243| SRIEEERES| GMO, X&7tsdS flet M=t
FHX wdEH=S0 e A of &
> 8 n@EHEE0 et MO A
Not regulated, unless -Russla
| trait identified as novel
China
Case-by-case
decision -
Switzerland :«r):;tonng of
Case-by-case decision 5
T e generations
e |
" { S & 5 Indonesia,
SRS LS R Bangladesn
g::g‘:)yﬂg::’ B India, Philippines, | -
Hacltlons Sl Japan, Australia
~ Argentina, Chile, Suiiemiitei— =, Case-by-case
- Ecuador, Brazil, N decisions |
. Colombia, Paraguay, i 'y T o
' Honduras, Guatemala
{ Case-by-case decisions @ )'
Genome edited crops without "
foreign DNA (SDN1, SDN2) [ Under consideration il st
are not regulated as GMO
Buchholzer, Marcel, and Wolf B. Frommer. "An increasing number of countries regulate genome editing in crops." New
Phytologist (2022).
H2242] o2 AEIE 23] 26

CAGR OF

15.0%

10.6

SEXNLE AEAREE

20234 = 53 =20 A
20280 =106 E 2
OfE 15%% S7t2 0=

2028

2023
¥ Asia Pacific ™ Latin America ™ MEA

2022

® North America ™ Europe

H2242] o2l AEtE 23]

https://www.marketsandmarkets.com/Market-Reports/genome-editing-engineering-market-231037000.html|
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GMEE &3 Fo 7 47

f— —
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I

W e |&8 21M7]| ZEE|0{HATRINLAIY FHERTA7ISSTAIC
(2001~20114, 1,000248) SEZXEH ALY

B SEZIEH HI0|22IAIY (GMEHE 2H AT sEfH 0] £Xh
- HIO|R22I21AF (2001~20104, 3,234 &)
# DA EAEFTATHE ()

- ZFMICHHIO| 2 8121AFR] (2011~2020, 5,878 #)
#2017 92 1Y (5E75H: GMEE YA 27 Soha} GMEHE TN LALL T s)iA))
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- HIO| 2 BI%H| S AT |= T (2021~2022, 44024 2)

B sSEX=H EZ2AHAS EI-.—I-I '-||A|°" (2014~2021, STIE 608HA)
# 5B SEANEAY, SUEAAE slol BT A 5
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o

H|2243]

rol-
nL
H11
rhu
ot

GMZEHS7H2EAIR E SHA| (20171H)
OffHl AYO2 L7} GMAHE LS E7|SHRU= 7He YHEA| 8{of SICE !

— L=

W 2017.9.1: %2.5&%% GI\/IO =ojofol F{okA{(57H &) HMIA
 SEXEMS GMEHEC| MMS EXISHK| °¢=|:r E) GMIE WM o7 S *m
ZEXISHE 2017EA| GME.’%JH“‘M%I':FQ SHRIZICE. -} 128 GMEHS TN AL E S|

SEXSHS GMO HTLIBS EH0IX]|, MH3| S Safi La|m ATAIM FHx[io|
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= 2243 SRAMEERS| GMO, XA&7Isds fIoh Mt

GMEE =71 3 2 R&D HEf M

[R7} Y]

H 20179 GMES Y&t ST GMESHEEA T sl o]l CHal
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