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Abstract Current status of soybean transformation method
in Korera was reviewed with recent publications. Most
frequently used method for genetic transformation was
Agrobacterium-mediated transformation on cotyledonary
node which is most popular method used in foreign country.
In addition to this, various methods such as sonication-
mediated transformation, in planta transformation, and
transformation on meristem tissue of germinating seed, have
been tried in Korea, even though their efficiencies on
repeatability and stability were relatively low. Based on the
promising results developed recently by reviewer, several
important considerations for successful soybean transfor-
mations were suggested. They are 1) proper genotype
screening, 2) targeting transformation on exact point, 3)
multiple shoot formation, 4) efficient selection pressure, 5)
successful shoot elongation, 6) efficient root formation.
These are the basic requirements for stable and highly
efficient soybean transformation of Korean soybean.

ME

=

SEEA GRS Ao AR5 %1%'8}711 e
AT ek B HRW FRY AL B
N7 B AFHER o) g3ey] fEe] B §FL 9|
QARAT §57] %0l FHE olghth. ol ol 7}

?J: T
A gl gud 3 AR, 293 chke )54 e

fr 2L
H0) rio

E. H. Jeon - Y.-S. Chung (PX)

Softhatn SE=ett

(Department of Genetic Engineering, Dong-A University, Busan
604-714, Korea)

e-mail: chungys@dau.ac.kr

o

o o
\'Z‘m
=

AR s i Toﬂ/ﬂ zﬂxxﬂ;ﬂﬂﬂ (

6{}“ (BT toxin)o] g4 o2 dz] &85 11 Qt} (Padgette
S 1995; Stewart 5 1996). 3HA =2 G835 GHAA7}
E‘?JQ ead ’“&L@rH oj o & % A ag&ShHE
Azt A= AL AP E o]
'I'F\j.xﬂ 715 AFE S5t %
7] wolch, HARBEES
£ 5402 o Al 3842

A

osate)J—} 3=

2L > ox t 10 kI
o

10 09..;&‘9
2 I
#d

_4

O] 7H ‘31'5]041’/} (Olhoft . 2003; Paz 5 2
AN e nage] P
&35td ® ‘ﬂoﬂ M =& Eg}% 5P°4 o] &

005). 11} =

A7) e 7

rkN lo rﬁ o
F = g~
EW
>~

0,

O rlo 2z o 41 K olo

o

N
= -

>
o

B
{127
juie)
o=
g&
[
o
Kl

o rg
r o)
©
%0
£
ol

)
i)

o A2
Mo My

ofs

e )
o N
e o 2

>
i
!
ot
e
r>~l
rick
i
N
o 52 ot

Es Foi$k=dl o
ool 2y AE}- ojFA siA JMEE A3
E’é‘oﬂ X”LQEE A= A

N ol
X

jud)
ol
E
ilffg

or
o
rg
i
flo

o o
hu(e]
1o

K

et
2,
>
°1=O
;13
o
b
rH
2,
ol
&
in
=
L‘l

M}r

/\HﬂL UIE.L UIHI’\E}EHKH 04
°] FARAZAZO] F 16% < 111—5}

2001, 2003). o] Ai}= slo] L2 u}o] Al 9]

ol Ay} F}lE o Hr2 dojH) E| igtEe

H7bes otz P eS olget FEA

23} A BA EH) Hgolets ATt AR TARHY

_IZi Lo o N
4o
315
2
o
o
3
o
Ju
1o
o
I
o
e
)
_\E
o
rulo
olo -Q _L oH_I
: § ot
g i
Z" 23
ol

-|-‘



J Plant Biotechnol (2009) 36:344-351

345

of e AR 712 dor|al o] 7jEEe] FEAS
of a7t Hebs ol 2etste] A= Wojid 54
EAS YA R RS = F4kE) 7)Y FEkE
= Ao EN 22 FAMARaES Aot FAAS
A AEAE Aol Hi o Arkst AEHA
ypgoletal & 4= Qlok whepA] Ayl AEF A9 Fe
£ W30l FoEN FAAS 0| AEY IJES F=
AL A aeFdE o ¢ Sasita 53l
of A7HE B3 W B AN 2452 peroxi-
dase (PODs)&} polyphenol oxidase (PPOs)e] EAISHE oA
o= Ao R deA Qi) o]e} o] e 1aso §
AATPYES ERFAR] FEATRY ohet 2
< ASE FAA A4t A2 dojdl FY HAH

[e)

FAMATA o =AE = FHA2 copyr7t Hot S
A FrAARe] ThEQ] o2 1%k 5-42F FE (gene silencing)
o] 2k Wb E o] 1 ARg-o] AgHE| AL 9t} Eot AR}
% AP ERE F2 AN Z87F AHEE=Y A
ZHE F718H7] §alAl= v sEAE 27] gl A
29 AFEHE ofFFo] AL, AAEH F717}F 7He
¥ (genotype) = v~ A|gkE[o] Qlrt.

o] =& 1 ¢ FUHATLH A Hig
FAHSAT Aot EAS HuE T JAAG o

o

o= —c

SUelA FFEAS 7eides AT dde w24
TAe v 2 Y dish daE SH2E 2000
gioll So14 AFTHe=2 L o= 200080 =
old TREAE 7le T840l FAE UL =7} R&D
o) oF Weko] FEAES FI FFHNYF R FAY
HA ot tiEA o2 ZZE o] 2hEFdA| AR} utol
L% 2040, 23 ST EAGAA 2 A
TREAEE o8 FFAAAFTE AXEHUL, o=
A5 Foto] 2FAAB gt | 7|Eo] FH 7|

AlAFsEATE. A A7) Sha ] publicatione: & A 7HA] =
10717 =4 & =2 vn|gt 435 Holil Sl=1
ol wUollA FFAHEE T A U= 29
EEo] e ofglge TALOR HoFil 9t

=] g Aol A T2 a-tocopherol FFF7HE A 3H
v-tocopherol methyl transferase FAXE Fof =Y
2 B3} (Kim 5 2003). &2 EHH © 2 = sonicator
£ ol &35t Aol AAE W F, o zdtE g wE ol

AW, in planta W5 (Chee 5 1989)2 AM&-3}%tt o]

PEe 124847 Wolat 249 Agutr]o] of 1z}

o X o 1

d

P 9S4 Fhtutol Al AFE ST o AR B
o] AATL Gl 45 Be uP WA
A (escape) o] H4 B Re vh olrt (Zhang 5 1999;
Clement 5 2000). 24T Z3ho] gt Be 2A ol
£ BT o] A70) ThE ool o} L HZ9 A
A B4 ek o] AgelH AE ) ol E
FolA AFe) e wEe] ANENF AL tehjgle.
w A AT RE AHEE 5 Qeks Fel A
gubE FAARYY O] AgW AAT ol1muE e
o AHgoR HTAQ THAABI LAY AL
Qo s QIeh. AA EH Aatel jet olet Be 4 A
Q1 A ATIE B o] b2 ATAEA ArBe B
A Ads) 2o Sl AE chpd RS 0§
FHAABT 27 o] FHs Aolth

ool nlo] B ATAA 7 HHAOR A48
13 Qi FHAAE WL AAviTe] 4HE W F
of obLEuE e g O AAS A7 ABA S AL
A71% Zolth (Zhang 5 1999). 0|2} 22 W o2 T
o= FHAAEE sho W 87} 9= (Cho
5 2004), o] AL chFR of TR upE 2o} FFE
olgste] 3FAMNANE wusieleh o] AFAE
vl A BEAoR AgsHE 39 49 (coty-
ledonary node)S AL-§3to] FAHEE S P AE
shon, B3 chapet ol ube 2ol ALgstel 3
VLS VLot BE 4579 ofzube op
o} 2% 50) WS 2ol A
A TR A A el BAABA 077%)F Bashec,
a0 R AR AEH FYEE

fo A2 XL M op kI N T & ok op
Y
et
< ox
B g
o

e
-
2

ot

ofl r)rl.t:‘.

HE
flo rot
ol o oftl



J Plant Biotechnol (2009) 36:344-351

346

—_
o

g
el

052 em FEo] RES AH A glo] FA|ZE o1z

dob golo] B7h 949 Qe fE

2t

°

ol

O
)

3t

=13
|

Lo

1
.

A, Aol oA

] 0]

N
mju

=13
=2

ke oy

1

CEREEET

ko3

o] d+-<f

b
=
L=

R4S

Pt HolA 7

o

|

gl

A o Ao £elL 3 AoZ Holth o

o] -l
Rakes

3}
=

HES

2o FEZELS ARE ofaz24H g

€

2006). U

=

bopzut o

R84

o

of o
A 2ARE QAT (Lee

o =

2 =

¢
]_

v
=
9]
Sl

°

o o B N
w W oL - F
,uh ol
T %o
1% o
. =
T )
of- plo
= o 2
ja} =
< 1
= s
) o8
—_
o ﬂ
o HH
.;Mwﬁ 0#1_
he o
X e
._.ao “_w_ﬁ
I T
N il
Ty _r
Gl R0
N ey >!
- O_L 71_
TElEE
Bt g BT
7 o T
X Mo )
N T T
T B
T Ho e
do ol N
o = -
- o]
En_% Ho "
2 KO Ho
e 7o
3 2! o
GRS o
Z . K
8 e &)
Ze) oF
£ o) %)
W >

o} sio]

B

o
i

1
ki

o
)

=
TN

o
™
or
i

=

e
e
Ul
o

o)

F7PA| 2 o] At oo A A

2
gl

o o2 Aol 49t vt
wE e a4

s

9
“

A s

)
of

)
o
ﬂmo
7o)
=

el =roll A AR

L

.

I &4

A Zo] Yrtolk & A2 Fopqlth

13

=

HE A
u

s}

=

REEL

o

o Fasgon, F Ao of1z

¢

=i ol A

|

Fo] 12 ufo] Al

o, o]

I

1
g0

o

T
2]9 29l EHA1059} KYRTI

o] AujEEo]
1 Ane 2y 3
2EEZNA

o
A
|

wOE IR E M me  I

3l
X
e
Ho

}A

AA

=

LY
R

Jack¥} Pekingo] ARFE] o] A

N

ol
%A

= Al

Adol =4

Lz
T =

ol =il A

KYRTI #32 A

|y

fu

oA

Mo

o] Alxte] of

A5

B!

10
nhy
<
AL
o

o
17
B
_Z‘.ﬂ

~

Tor

~r

ay

Jr
o
==

=
NjJ
o|J

A °]

]

=

Mk Zofol 2

2
=

7]

R

[e]

=

5% 0., Peking

[

&l

]

A
=2

o7
=
o

o|J
HH

7on

Mo

o

L
L

3t

=
=

S/AE oy AFAE e FEHAAE

AAke] 2919 ofe]

o



J Plant Biotechnol (2009) 36:344-351

347

A%t 714S AEsts g ul$ 2 220 HYd 7|24
oluf s Aol A RUH 7eH AHAGS AYstaat

gt

A LA AR S

FAABHY S 7Hy

!
=449
S

|

oz ]

=

< A aES FAAN (Hiei &
EE AEE o= &40 A ui$-
ek, whehal B ol ulg 7 o
ok AHET mole I v LA
¢l (amenability) &L AL&3l= 2
azupeobe YL ABAA ¢
Sqem o] oold 1 wgol v
(Hwang} Gelvin 2004). o]= A&
Zrgo] ure|elote} ure elo}zte)
wret w2 Azke o) e 9
W2 AARESo] Faso] A=

g £39 a0,

HA OPZE‘“Eﬂ 2] A=t

g& 7HAe FFE0l A 27}
oFLZHHE 2] o] A2 o]5°] 7t
sko] mH Aoz AGFAE ofzute gotEd |
=2 B89 PAAENEE AFslt (Hood &
1993). dub&]o] F3%= super plasmid S A3 uﬂoﬂ e

1994), 218k o] )

‘HOV] 78‘62)

aF

—1—‘

00*'
: [‘_,

o
—10

:ERL_

O PN

FAY] =9 AAR g of12ubg e o
2 ZHA| 9] virulenceo]] 7191 &

e ol gt AA & Bt HA9 A&
83ttt ofAy

ST REL

LM T

a1 (Gelvin 2003),

_I
F_

Faspt o}
o7 AASH=

= QF_' 2~ O]]:]—
7} O}JEH"Eﬂ &t
A (conjugation)of A
5oy e 2 opgtof
3} of R uhe| et

o) T ApEAgol $AAE A EAZYZ Eof
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interacting protein)Q1 gl ©] T A-& Arabidopsiso] I-Thak
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TEol oIS UEtdel @4 SulolA A
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Table 1 Genotype screen of Korean soybean cultivars for Agrobactrium amenability

Cultivar GUS effic. Cultivar GUS efic. Cultivar GUS effic.
Kumjeongsaeol Bokwang ++ Ipumkumjeong ++
Kumjeongeol Samnam + Jangsu ++
Kumjeongkong1 ++ Sukryangput + Jangmi
Kumjeongkong?2 ++ Sunnok + Jangyeop
Kumjeongkong3 + Sunyu + Jangwon
Kumjeongkong4 + Sunheuk + Jinyul ++
Kwangan -+ Sodam + Jinpum
Namhae + Somyeong ++ Jinpumkong?2
Daeol + Sorok ++ Chungdul
Dawon ++ Sowon + Chungjakong ++
Dajinput + Sojin -+ Chungjakong?2 +++
Dachai +++ Shinki + Chungjakong3 +
Danmiput + Shinrok + Kenueol +
Danback ++ Shinpaldal ++ Taekwang ++
Daemang + Saeal Pureun +
Dawwon ++ Saeol Hwangkeom +
Duyu + Anpyeong Hwaumput ++
Myeongjunamul ++ Eunha ++
Muhan ++ IImi +
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Removed differentiated
v leaf

Axillary bud

Fig. 1 Morphology of cotyledonary node and transfomation target
area (inside rectangle)

(A) (B)

! [

Fig. 2 Transient GUS expression after Agrobacterium-mediated
transformation on cotyledonary node. (A) unsuitable inoculation
(B) suitable inoculation and GUS gene expression
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Fig. 3 Multiple shoot formation after removal of primary shoots
originated from non-transformed cells
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Fig. 4 Clonal bud formation through the efficient selection pro-
cedure

Fig. 5 Shoot elongation on SE media. Formation of relatively
large leaf is required for faster development of root in next step
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Fig. 6 Root formation from the detached and elongated shoots
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Fig. 7 Confirmation of introduced gene by reporter gene (GUS)
analysis (A), Southern blot (B), and boarder amplification (C) for
left boarder (a) and for right boarder (b)
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