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Current Status and Perspective and Future Task in Korea of Crop
Genetic Transformation
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Biotechnology Institute, Nongwoo Bio Co., Yeoju, 469-885, Korea

ABSTRACT According to ISAAA report, the global area of genetically modified (GM) crops increased more than
50 fold during the ten-year period from 1996 to 2005 with a sustained double-digit growth rate of 10%. This
biotechnology adoption is one of the highest rates of technology adoption in agriculture history and this
phenomenon indicates that the industrial value of the GM crops is highly perspective. In addition, the year 2010,
60% of cereal seeds in the global market would be GM or biotechnology related seeds so that the GM crop
regards as the second green revolution that could provide a huge impact to food and agriculture. Nevertheless,
there has not been any GM variety ever successfully commercialized in Korea and even none of the GM crops
has ever been approved for safety testing by risk assessment. This seems that Korean agriculture industry might
be indeed lost in the war of future seed market. However, lots of evidence show that Korean scientists have
established advanced technologies and protocols to develop GM crops for last 20 years. Actually there have been
many cases of successful transformation of crops that were previously known very difficult in transforming.
Therefore, Korean agbiotechnology arena firmly holds an infrastructure for developing GM crops with a superior
technology. Then what were the problems? Why has even a single GM crop not been commercialized in Korea?
The tardiness shown by business in adopting the GM crop is caused by many factors: academical weakness,
poor research funding, short knowledge of risk assessment, public concern, no successful experience, lack of
professional leaders on GM variety development, lack of systems toward industrialization and inappropriate target
transgenes from the beginning. In order to catch up in the race for the new green industry, each one of us
in private sectors alongside academia and national research institutes needs to focus altogether on what can
be done best in terms of choosing crops, investing fund and establishing a road map for commercialization of
GM crops.
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199619971998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 Z(OLE]))S
9000
170 | 1151|2862 (4148 |4420|5870|587016770|8110
(3t ha)

(ISAAA 2005 #A=)
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A A7 o]3 19963 RE BAR o Ao
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&k o|ojA] o}=BNE|L/} 1,7109F ha& 19%, 2ekalo] 940
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7t AEEoRA de 47K F8 A= (soybean, maize,
cotton, canola)2]ol] o] 27147} ¥ A7HEQlch (7 3). A=
K 4717 % EE o Aejeks 27k vkl glow of
2 e, v, gokzerkssieeo] 35575 Aufsial 9l
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(55%) (19%) (10.4%) (6.4%) (3.7%) (2.0%) (1.4%)
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509k 309 307 109k 109t 104t 109t
(0.56%) (0.33%) (0.33%) (0.11%) (0.11%) (0.11%) (0.11%)
ZEHot ol 2FakA zaxzg =4 R A=
53t o3t sqt o3} 5%t olst sut o} 5g} olat sut olat 51} ola}
(<0.06%) (<0.06%) (<0.06%) (<0.06%) (<0.06%) (<0.06%) (<0.06%)

(ISAAA 2005 A&)
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e SEEEE: [T Ty Exs shaftol SE

soybean,maize,

cotton soybean,maize, soybean canola,sgybean,. cotton soybean cotton

canola,squash, cotton maize

papaya

gotzeztpala SRl 55 ERE] Foto} Zely sl
maize, . . .
soybean,maize cotton cotton,soybean soybean maize maize
soybean,cotton
5o} ol EEEIN B = ESDN B
cotton rice maize maize maize maize maize

o} Bepdd o] F AHE FRolA st ol
o) B IS AT B77F HSITh 20041 SRt ha} H]
WA 2005 o= 9409t ha 2 2713104 2005 AjuiH A
S7F 121=0] | Aot wl= A 2204 ha, of2HE L=
909t ha, 1= 809t havt Z7Fgon o= 509 hadjAl
1305t ha7} F718ke] Azt F7H&o] oF 37} HGiT). o]
ZERZAN mgies 7 59, 49 Aol AAY SeaE T
AefstdaL AiZe Leag AS Austach
ojgto] FAIH 08 FAHTHE AA AFo 2 AT
Aok 2 S0l FAMS | A FgHolt FA
TR o ZHNA T SHA QIR =Tk pdol A B
5 AL uFI Qe ol WY B2 oAl e
% FES AR AA8] FAste Utk Aol
Aol 7 a3k 4 Z.% A 2.59 o] A
Ao}, uhg}

2 Mol YorEePE RO AT FANVAE
W wlgo] ol F7ksRt] o 5L obxlel; ehelobrzl7,
olz7ho) 37 thES HES] ThEe] 2010\l B F
2 A8 FAA] AgEARel oA A4E om B

(ISAAA 2005 2}&)
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A3l SRl 4 AEZA 20059 FBAAZ Fo) e ol
5,4009F haZ AX] GMO AvfHA o) & 2}x|H= v]E0] 60%
o o]2t}. whEhA FAAEE Q] Ak} AJato] ERRHE Bt
AY $AHUZE DalETh 1 olf= Fol S4EY A
= ok ohle} A o2& glo] 7R E AL §lon 4170
AHRRE Wol AMGE7| wiEolrt TIHbe] Srgee 2,120%F
ha® 24%, HEF= 980T had 11%, A= 4604 haZ 5%E
AASEAL It} (& 4). 4t F8 AF ol T wjutof
5ol FAME AFEE A= QAT olF FEL 0}1—174
A FYAer F Utk £ qfRolojA 4t 9 AEEI
Hjsh - vjujgh AAolt}. 2 FAXNAE52 AuiH
ol 4 A|A non-GMO AufHH A Aok HIES F
59.8%, < 14.4%, W&} 28%, S A 17.7%0]ctk o] H&¢
Hl&-2 J4 gold A28 s E3] 3% 20109 75
S gl FY YRES FAANET ol ASEH 9o

FAXREY EAS W ARAWA (bar gene) E=
2E A3 (Bt toxin gene) FAXMTA/} o olct Fape
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Z‘}Eno:1 o} b %j_?(‘“ GMO o
(b)) g o) 0%)
5440/9100
=
2 5440 60 (59.9)
o 2120/14700
9 2120 24 (14.4)
. : 980/3500
o
5} 980 1 o9
0 460/2600
o3 460 5 a7
(ISAAA 2005 #2)
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A=A 1555 (18%) 4
2 J
A=A/ 1010
SERAEPY 515 11%) 49
(stacking) °
(ISAAA 2005 A%)
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5). AAR 2 10A7F AZAUAEE] AejHo] Al

Hoz F7ksigltr Ol—t— 37A AZA AR tha of
A7 s BaNE A W ok w3 A
FHL 18%, 123 ARAW S SHFATAL Lol stack-
inggh ¢t 11%0]5ick 20041] v]5) 2+ 542 7 §

AagaEe] AAzo] AzARel 9%, shEAFol
4% Z7Ho 0 B4R §HAS stackingt 39 el 49%
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Ak AT @A) AzAA Zol A FAABNE 59
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6. FUARLGES 7 EAE QYA v &
|8/ A A
GMO E4] (éf (:153) 1%2)“ 1
AzARE & 5440 60 '
AFAFAE S5 1130 13
AZAWYNEATA S 650 7
B w3t 490 5
Az=AW A 460 5
AzAW S/ AFE w3t 360 4
AzAWY S 340 4
AzANE HE} 130 2

(ISAAA 2005 #}2)

7. PAABRE 2 Solo] BI B (1996-2004)
z 2420 -
CS 1910 -
w3} 720 -
3 210 -
£ 5250 29300

olN

H 222 wol549 7| wliolul 1996 A EE 2004 HA7FA|
i 9d B9t AAsHE o] & oS Al mlH FERS 24}
& Ao olsty 2004@ YA FAMSAE Aufs7to]
& Eolm 97t =2 o]el2 2709 E0] %]
ot (3 7). o]Fof 150@4%—"— kAol A BHE o]¢]o]o]
A FRAAFAEY] AL ghEA] AzlAb=Rte] oe 2
otk Aot} ZF =7HE o]l HWH HA| wjwo] 7HE
g ol 2L, S 50) 1 TR E 0] S ddd
(& 8) (James, 2004).

FUASAES Aoz A B o2 FH 313
ol A= he Aotk AAR HPSF AEST
Sto] FAMERE A7t A NSNS 14% 232
Ap SEinE ool A YWz RSOl CO2 WhAiEal FUd

Az Ao Ugith weba] AEHEE AT
£ & flths Aol d4d Aotk

2005 & FAARAEY AR7HA= 529 5HRE &
o] o] Fpuk|9} technology feeZ Fk Holh (£ 9)
(James, 2005). T3} o] ol 3409 24TE Bof Fal AA|
BB A A 15%, 18|11 300 Eof Pals £AA)R}
9] 18%5 ARt 529 S & Foll F ulEo] 249 24
T E, S wiEo] 199 1T E, 93} wiEo] 79 21
£, et 29 149 24 dA] 9| uizo] AY

BA%



E 8. 27bd FAUBAE £ £oo] BRI WY (1996-2004)

ASEAMEI0| HET} S LAY 9 MF - 175

GMHT GMHT GMHT

¥ 244 Hs #4 54 iE w
=ES 6367 564 746 9% 1626 1301 10704
o2 JIE L} 9965 - - - - 16 10101
dapa 829 . - ; . - 829
aletatol 80 - - - - - 80
ALtk 55 16 ; 617 119 - 807
ﬁ%};gﬂ 0.8 02 0.01 44 1 56.01
a2 ; ; . ; ; 4160 4160
Aw ; ) ] . . 124 124
s ; ; - - . 70 70
ERE ; ) . . ; M 41
F 9. 2005 FAALEA A7 E 10. FRANZAAY @3
M= o ey aE oy S
= 2420 A 1996 2 - -
N 1910 ; 2002 40 ; ;
w3} 720 ; 2003 45 7 18
23 210 . 2004 48 825 17
% 5250 29300 2005 52 8.5 21
2006 55 9.0 23
TR 9). 1 1996\ ARE 20053 744 A A7) = (2(2)(())2, 20104 datis_ A, = O_,3_?ﬂ]-o] B
A= 20300t Bk
o . 3 B
FAAFAANES FH ol A2 2 qAdsi 20104 B A Bl DA SRR, AEA s 2

ol oF 200982 kR It} (& 10). E35F 2003 0fl=
187]=of| A 7T89E 57H7F e S oh3la, 2004 Holl= 1770
of| Al 8.259F F7}, 20050l = 21 7] oA 8.59HE 57}l
A sttt 181 2006 ol 23 7)ol A 9wl 1]
31201030 = 307 o) A 15k F7boll A GMAHES Aju)
T Aoz difsta Aot (Ffutel ). 54l olF 7MY
2o AMEHOE %7} Zolelo] 10W ol 2015Wef=
$20009)5 AHAELE=A BHSFY sHol Yol Ehd A
o2 Ht} (James, 2005).
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2005 ISAAAS] HAASREAS B0 o5l 35

slel= A WHo] ASH e F7HY Aolehe e §

ek 53 ME 7|2 ol A, F, Byv] 5 Au

o el 8 A 0% Apiske gl -
L 7ol ehe whBolth IAE B3 Fhdo| GHURE of

§4F 0] 2ol 7|2 FAAFE BASHL e Ao

o] EFA oIt HA olzo] HRUMN? 2FL A
Au|e AE oM W FAAERESC] MLHUA
gk o At Aol disia 27i7F HR] EEETN ofute
AzAN, HSATA g LA 27} e AE ok
BHASIR| = 2ok A At HA} 9Jokal )% public concern W
ol AgFd oz 7| JAY A Sa §4% ¥4
AL2E7HA L AFAdo] Foy MREA] 9 & gtk

FA7A FdAer BE (A, AE AR 7R
=9 FAAGAE £+ 19 2E, o 800] 7HA] E5¢ <9}
Ak (Kim, 2006). FEHASLEL S, F, §4, EOUlE,
A}, A4zl 7ol A, |, T8k AVRHE, |, AAE, o,
v &, statol, EAIA, I, HHPEM ok (& 11). & 2=
off e of2 F5& UEAT BT 22 FHY FEA

E RS modifydt H-97F SlojA HA F5 7 gokxl
Aot 8 EAL HH AN ST E A
ZA|/35 84 stackingo|ct.

oA WIS Enksle] AR oR 7S Higkthy &)
A B2E Zo] AdstEe 22 obn] s w31 ozt =
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PN A zA] 7\1?—53"3, 5_HT7<1 o‘o, ?:I’e_}ai%k
- WA, BARA, sis/AzAl A4
- AzA 284, high oleic acid, low
° linolenic, low saturate oil
EntE 7|2, 19" gk, dsAEA
wg} Xﬂ—’z‘-xﬂ 31?“5‘: '5}1%‘7‘1@_*3,
Az AR AL, BATY
w2 A|ZzA A4, high laurate T2
w4 AT, Soluk
B AzAXRA, NFATA
g A A 2 54
ARR AxAAY
Fut Bho]2AXFHd (ZYMV, WMV, CMV)
& =71 (FEPEAD
ajatof ulo| A5 (papaya ringspot virus)
Ee Al AzRAAGY
ot AzAATA
A7 MS, AlzAAEA
7hdlo| A A7d, Ma(blue), A=A
B Llzed Az A
=gl AzAAG, atole] LAy
i e M
A u!% o] (hERY oot FENE vHAY It &
AlFREC] A3k F71 8 Aol A& Bol, 3, 2=,

Bl A 87149l BFo] =EEA ohk
H Aoz A o
A AT 532 I 2 ATA, AzAUA ZE
2 A 14t 2ake gtomE A% dao] Al rrﬂ
&0l thall A} 147} cash cow = A] FrE3) AT
0 ot e 24 2] BAA HA SIS o3
AAY A% (34, Hajoho] AYSET 9o dA) 14
el g elch Al 1Al Fa Bae by Zofjolct.
Z 313, W2, 4 BHLEY AN o8 Wy Ao g4
e RS AFE) YA AR B WARES A
6‘]—% 2otk A F7HA] A5 ﬁqy_ 713k 4= glom &
Efa (7HE, QW 1L 2
o how o 85 A4 3718 /1A S A

LR EES I

Ejn

>ﬁi rﬁn

o 2 4

He za@ xu e 9low o4 5 Aﬂ %717<l°4 3

EU}E, A

4 Folch
ol2] BEA5Y (molecular farming)S 8|4 1HI171A]
MAGREA, OJoF, OAE, S-8ThE S AAE 4 9]

la ol B/debE Al Qlet EA8he target $1iA
nlE, Aol ol EX o wAgle] 8 RS

ﬂ-a] OPOCI gl st oiF UE 5‘}04 IS 2
3to] o] gohz Aotk Erx FAMTAE AZulA oA
ARIEN §4EAS YAt AR %_l% wetolek olg
FAREHEY Aol Al At ddov] FPAAR
& B0t T8 fFF YA AFTE of7]of &3t 2FU¢

ll‘l

& &
P> ook R

s SdoE gy, B wil, BY 7%‘5 !
2} 2HEo] A7+e] A% A AiEE A Tk ohy
3, dautol Al 2] St A, 5u}54 2R=H
5ol /s 5& AW R L4439 9lrt (Kim, 2006).
n}ol 2R RHE AE WAl tigh FE AFfA HoE
T ez o I AEE 5o 45y
EH{;]- A1 E-S o]g5to] o]H TEIEX BAL 4
Zﬂzm—%l A EolA g7]ZHol7]e sht oy
;f:l 2 9] activity 24 @ AFAE T A
& A7t Hojok 371 mhgefl Alzto] ¥ Badt A

S
32
rir
0>~

512 glen At 7t AL theFsitt Fof
BafA sieAEH, Xﬂfﬁ?ﬂw*é s
FE Ao Aad AL B FAAAREY] FA
EAE A2 4E 7t AuiE ?‘ﬂﬁﬁk ol9] 714 &
AT AR o 22 EY AR dejAo] WAL 3t
A st AR WY FEAASHE NIz dGAE
Bt 90% ol AHAE S5 =i 2 wd=At
AATLo)A pLE WEA B A HAE ERTA
AolA 42| <tofl AMIsT E Z o2 Kol (NIAS, 2004).
FHL otAlotollA FAATAE T L At =t
olt}. 20053 F=19] A AR AYAFL of 5o ol
20303 oll= A ALY 30% o)} REE Fog o
gjo] 2 AT FERES HASHE P AXTAE Ao
A& Tk ojn| 1990%_ Zof TMV Hiol2iA AFHA] &
w2 Aslel Agel BFet Hao] olu Eo] 4]
w3} A4 5 W 22 A GMOE 7Habsta gich 20034
87t BT 10479 FAolE) aBe Heuston)
% oF 307) AEoA 777730] field trial 51 QLT
(IAPTC&B, 2006). t3/4d HALE Babsie] Adsist = Qe
i Ao]o 8ro. &2 A3 l—‘:' 0 \:}.___L} 7P014.(3 12) ac]xH

= o =2t

AFEIL Qs AL HEl S, ERE, PR d9A
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E 12. 559 483} 73 FEREARE
g FAae =4
H} *Insect resistance, Disease resistance
Insect resistance, Disease resistance,

= Herbicide resistance, Salt tolerance
B! BYDV resistance, Quality improvement
A *Insect resistance, *Herbicide resistance,

- Quality improvement
= Herbicide resistance

Fdpds Disease resistance, Quality improvement

Rapeseed Disease resistance

w3 Virus resistance

el Insect resistance, virus resistance

ElE= virus resistance

sulg *virus resistance, *Shelf. life prolonged,

Cold tolerance

Hz virus resistance

hri oty *virus resistance

aE virus resistance

s}tof virus resistance

HEUo}  *Altered color

*ABAHOE AN fEHE A0E gud A4

Aok 22U FAF 8 o] FA o2 A FlH A
< W3} §71A] ok

£3] U= o A3 F5-501 et AA| Al w9
60%E AFAsEaL Qlom ¢F 30% g<F At 9.6% AYAG &
7t B By} ol¢joll= sjFAEA H; oil Ty M3k W
A, WA T 23 2holal S, nlolg| A 7R} 5o
Ty Qholl Ald Aoz 7idista ok

ujE BAVE = 3| 470K] HofollA R4 THE WSS
t} (IAPTC&B, 2006). 1) Al 1AIthSl Al ZAWA, 21844,
A2AWT siSA4A stacking 2252 spectrum Z,
% W3l S, T Yol E, ¥, 2o 5 ARRES AR
£ HES EEE 21 4 AEEE AzRAWAT aE
A 549 ol-83to] Estalat gk 2) T3 HAJ A 1
AQ) gt YA e A A% 2 AP (HEA, W
A, WgHg)ell skl itk 3) d7to) He A o= F
Ao} F1Eg HES BRE ok Qlon, 4) Yoyt
AHE 98 AEE 28, 3 vkl Bojak A kol
HILG-= (9 Omega-3, low colesterol) & 93t & 52 7Y
atar glok.

o)z mto]@ o} 3lo]-HY = (Pioneer Hi-bred Interna-
tional. Inc)= FEAFGIAREA A FAF Aot A
5% 71s0l BEEhE ARt 7kl WA, Basszt
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