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Optimization of Genetic Transformation Conditions for Korean Soybean Cultivars. Ki-Jung Lee',
Jen-Kyung Seo', Hye-young Lee, Eun-Hee Jeon, Sang-Hyun Shin, Jai-Heon Lee, Doh-Hoon Kim,
Jong-Min Ko', Won Young Hahn', In-Youl Baek', Boung-Jun Oh” and Young-Soo Chung*. Dept. of
Genetic Engineering, Dong-A University, Busan, 604-714, Kores, "Yeongnam Agricultural Research Institute,
NICS, RDA, Milyang, 627-803, Korea, *Teonnam Biotechnology Research Center, Gwangju 501-180, Korea —
In order to establish highly efficient gene transfer condition at early stage of soybean transformation,
various experiments were performed and compared their efficiencies by transient GUS analysis; those
conditions are genotype determination of Korean soybean cultivars for amenability to Agro-infection,
appropriate agar and selective agent concentration, orientation of explant placement, hormone pre-cul-
ture, and liquid selection condition. In the genotype screen of Korean soybean varieties, 14 amenable
genotypes were selected. For efficient Agrobacterium washing, cefotaxime was chosen and hygromycin
at the concentration of 10 and 15 ppm was used as selection agent in the media. Agar concentration
was slightly better in 0.6% and 0.8% for both shoot and callus formation, and explant placement with
adaxial side down showed high frequency of GUS expression. For wounding treatment, oriental nee-
dle was efficient than scalpel for shoot formation and gene transfer. To increase the frequency of gene
transfer, hormone pre-treatment was applied. BA at the concentration of 5 and 10 ppm resulted in
better survival at the late stage of selection in shoot elongation media. Selection in liquid media after
hormone pre-treatment seemed to be effective to remove the escaped non-transformants at early stage
of procedure. Considering the results obtained, Eunhakong could be the first choice as a material for
soybean transformation among Korean soybean genotypes.
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T 2 3 FAAS genotype 22U S A A EAE
2 AAF 15, ARF 25, 1EZ, T3, 29T AEF
2%, N&F, FEF, AT, FET BUAF, VT BB
vl F, A9F, A5, NeE d3F, a9vEd 20T,
27, QEARZ, L8, dvF, NEE 22T NYT
N, O9F, 3T, 22T, P1 416937 & 3249 %
S AHgatg ok Hygromycin g=7F d 2434 A 4 A
2ald v]AE Qe i 4% JEAREZE 2UUYET,
o5tE, 73E, W AL AHESIHen, agar 5,
| A4uka, Abaab o] dAAA AREgd vAe gF
< 7] Y3 APolNEe 2NYEFY 23Tl AHEHA
th. 322 BA A9} HAd dPdMe 238F] AL
g9tk A= 70% g 3027 €9 13 RHAT S
3}31 1% sodium hypochloriteo] 30# 7} shakingdtd A &%
3 35, 108 A0 s dasE 33 AT AEHHA
of B F 24T ulgFAol A 16412 F2 AT 8AZF ¢2A
©2 547 WolA A

Agrobacterium &H| ¥ 4

Zol YAAZRL 93te] o] -&H Agrobacterium super-
vector pTOK233-8 7}A1 31 )= LBA4404E AH-8-3H 5l vhFig.
1). Agrobacteriume § 242 39 A hygromycin 50 mg/17}
39 14 YEP ujA|(Table 1)l streaking & ¥, 28°C wj ¥
7)ol A 3zt wj St

ZujeF wjA 2= 100 uMe] acetosyringoneo] &
AAM HiAE AbgET B3RS B Sds] AP
Agrobacteriung- 50 ml tubedl]- AAM.-H & v} 2] & 30 ml AL
% spatulaZ o] &3le] ODZt 05 A= E8tedo] HES &
o] Yoith. woldt A BA 9 &g Hl W F 1 emHe
* st =74 4
Aog ey Az U 24& At 9l 715
9]z <k 05 cm9} o}#) shulEZE o Z oF 0.1 em o] e F4
2 scalpel# FUA F /A Z vy 7-128] gHEso AHE

il

P

H

FollM 22 F & G Alo] 2 scalpelE ¥

J

EcoR t . BamH |

M h

EcoR |

t}. Agrobacterium& 470 AAM ¥ R|o] FHE \‘41_
S 2087 AEAZ F dujEw(flat side)S A
],

2 shef Zjgskel 39 2 4TelA %‘HH%*R%D}-

e e =
fr 4o 32

BA (6-benzylaminopurine) X2

3 E22((BA)Y AAE7t FAAH 250 vNe o
F& dopruz APS sPAHT WS %’4?& RS
2 A

rlo

Z1)g AAMH) Ao BA 5 mg/19} 10 mg/19] %
7V} Th(Table 1).

AFHHK| M

52E AR ¥ 94 Ue W] FAABA A2
Ao} B YA FoprmA 4RE FRSA 100
Fa¥ AAMH] A2} AAM+BA 5 mg/l,
=3 5} Th(Table 1).

M acetosyringone©] 2
AAM+BA 10 mg/19] WA & F4| &t

X-1000] 234 242 53 A HsHn. 30 ml«l AH &
ol g o 50 ml tubed]] HUE 23101, mini 3D-shakerE
ol &3l w3 20827 4512 shaking sFQTH SHAHE &
YL 93 APgr e 53 MHE "L S (shoot in-
duction; B5 salt 3.16 g/1, BAP 1.67 mg/], sucrose 3%, Agar
0.8%, cefotaxime 500 mg/l, hygromycin 30 mg/1)-D ¥} =]
of Xgate] 4T wFHAA d2EHE BRI At
A AP E e 219 SHAE ARSI,
A4 9 & 2749 b A (cefotaxime 500
mg/1 % timentin 200 mg/1)& A&t} 24 wakd !
248 58e Lohwsl 98 AWAAE L3 H(at
& QuraHup) s b (down) 0.2 Ul A Eh

Z tA o 2 SI-@(cefotaxime 200 mg/l, hygromycin
l), SI-@)(cefotaxime 100 mg/1, hygromycin 10 mg/1)
] Po}ﬂ%/\i #2359 Hygromycin 527t 32

£ Qe Yol AT APHE ST 4
z] o] 7247} hygromycin ¥ =% 10, 15, 30 mg/1¥ 2 H7}

Hind i BamH |

B 35S Hyg |[NOSH35
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/
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Fig. 1. Structure of expression vector (pTOK233/LBA4404) used for optimization of soybean transformation. BL : left border, BR

- right border, Hyg : hygromycin phosphotransferase, NPT [I

: neomycin phosphotransferase, 355 : CaMV 355 promoter,

GUS : Bglucuronidase., NOS : terminator of nopaline synthase
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Table 1. List of media and their components used for soybean transformation

Composition

YEP Solid: Plant agar 0.8%, pH= 70

Peptone 10 g/, Yeast Extract 10 g/I, NaCl 5 g/1

Hygromycm 50 mg/l, Rifampicin 25 mg/I

AAM mg)

- Stock I 100 ml (MgSOs - 7HO 250 mg, CaCly - 2H;O 150 mg, NaH,PO; -
2H,0 150 mg, KCI 3000 mg)

- Stock [1 10 ml (Fe-EDTA 40 mg, MnSO; - 6H,O 10 mg, ZnSO; - 7H0 2 mg,
CuS0y - 5H:0 0.025 mg,

Kl 075 mg, H;BO; 3 mg, Na;MoO; - 2H:0 0.25

CCM - Stock 1 10 ml (myo-inositol 100 mg, nicotinic acid 1 mg, pyridoxine 1 mg,

(co-cultivation medium)

thiamine HCl 10 mg) casamino acid 0.5 g/l glycine 0.0075 g/1, L-arginine
0.1967 g/1, L-glutamine 0.9 g/1, L-asparatic acid 0.3 g/l, sucrose 68.5 g/,
glucose 0.036 g/1, MS vitamins 4.4 g/1, 100 uM acetosyringone

solid: plant agar 0.5%, pH= 5.2

hormone
pre-culture

BA (6-benzylaminopurine) 5, 10 ppm

B5 salt 3.16 g/1, BAP 1.67 mg/, sucrose 3%, Agar 0.8%, SI-(D(cefotaxime 500 mg/1, hygromycin 10

mg/1) SI-2)(cefotaxime 300 mg/1, hygromycin 10mg/1, SI-@(cefotaxime 300 mg/1, hygromycine 10
mg/ ), pH= 5.6
SIM hygromycin .
concentration hygromycin 10 mg/l, 15 mg/l, 30 mg/I

(shoot induction medium)

agar concentration

agar 04, 0.6, 0.8%

liquid selection

SI-D (cefotaxime 100 mg/l, hygromycin 10 mg/I)
SI-2 (cefotaxime 100 mg/l, hygromycin 10 mg/1)

SEM
(shoot elongation medium)

MS B5 vitamins 4.4 g/l, MES 3.3 mM, sucrose 3%, IAA 0.1 mg/l, zeatin 1 mg/l, GAs 0.5 mg/l,
glutamine 50 mg/l, asparagine 50 mg/l, Sigma agar 0.8%, pH= 5.6
cefotaxime 30 mg/1, hygromycin 10, 15 mg/!

a9k Al A QRS olung ¢ 4ol
A % Doe SO AARAG) 10742 ol 24
4T v oA 110 pm o 2 18A|17 2= 84|17
o7 &AL, AAHee] R Shoot induction BY
SI-D (cefotaxime 100 mg/l, hygromycin 10 mg/l), SI-

2
rr

2 e
N o

N
@ ar oo I

|

==

(cefotaxime 100 mg/1, hygromycin 10 mg/1)o} F F5 Wl

22 AMgstg e, 94 SI Al 100 ml 4zt E etz
20 mlA o} BEste] ARSI £ A 25 F S-QHA
2 o]alsln A% ¥ SE (Shoot Elongation)ul 2] 2 o] 435} 7

U GUS #4si9lt. 52287 439 4Ege SERA
2 A4 F, o 4% Fol Bohde Akl 48 B A
e,

GUS expression assay

YA 588 ARV Aael GUS $AHE2
a3tk GUS -2 Jefferson (1987)2] BHH-& AL&
At} 1 mle} GUS é*%‘ L8 vHE7) 93k 3 mge 5-bro-
mo-4-chloro-indoly! glucuronie (X-Gluc)& 150 ul dimethyl
formamide©] =<1 ¥, 850 pl¢] solution B (1% Triton

o

X-100, 0.IM phosphate buffer, pH 7.0, 5 mM potassium fer-
rocyanide)2 H7}3tAtt SIwiAl X4 & 05 cm 2712 A}
Az 9 Agas ddate] GUS 24 £48 A7t 7,
37°C ujk7)ol A overnight A2 sch A
solution (ethanol 2.5 ml, 10% formaldehyde 5 ml, 5% gla-
cial acetic acid 2.5 ml)& #7}abo} 4Col RA3H GUS
g ogRo Jug AFsA

% destaining

Za o o

U 2 EZ JZME =38 genotype A3E!

FAAG =38 T A4 23dS A3 AP o &
8T F EZ Y A TUY F £F ZEIHAA
Zo| ALEHT e BT A4 5 UIE 7ML A& 59
gtk ol 32709 F EFo] U Lol ANxHGE,
283 GUS B o3 27dAA8asS 23390
(Table 2). Sro} 22 £F Vol 2oj& BT dFFFNA
£ 50% vlgte] we wolg g, 53] APFlAe 0% ot
&g Yehhloh dhdel 234, AUUEE, MeF,
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Table 2. Genotype screen of Korean soybean cultivars for ger-
mination rate, shoot formation, and amenability to
Agrobacterium infection by GUS analysis

Germination Shoot Gus positive

No  Cultivar e (%) formation (%) (%)

1 AAZL 1z 64 9 5
2 AL 25 85 10 1
3 2 £ 2 53 0 0
4 = @ z 88 12 5
5 4~ 8 2 76 1 6
6 AZZ 2B 40 4 4
7 A 3 2 13 0 3
§ = =2 2 86 0 0
9 w u I 94 1 3
10 & 4 2 0 0 0
1 % o = 100 2 0
12 3% 7 2 90 0 0
13 3 2 60 6 6
14 o 7 F 82 10 4
15 4 W 2 93 1 5
16 & 4 2 68 3 3
17 W & = 79 5 1
18 o 3 = 50 7 0
19 A¥EZ 98 6 5
20 F v 2 82 1 1
21 2 3} 2 79 1 1
2 dEARE 66 18 10
B o 3 = 98 19 8
% 9 m 2 73 9 5
5 A & 2 91 5 5
% 2 & % 63 8 3
27 A ¢ = 97 0 0
2 o 9 = % 23 9
2% o 9 = 75 5 1
30 B B = 97 16 2
31 AzgdZ 92 5 1
32 PI 416937 100 2 0

= = =

J5% N2 8 e FRRAL 27 9 7, o

< cotyledonary node

g GRS RRE S

el = Z(18%), &3F2(19%),

Q5 (23%), Bl FE(16%) 5o} ¥laA EA ey, U
o

o
o =
e
do

ol
o
o

Ol I

L}EMM .~o} T &
d4 & TFA %ﬂ%@gﬁ %% lﬂ_\z% vehleo 84
271210 BPL4HY AREN =

ri

%% =9 2] (Shoot Induction media)ol 4 FEg Azxe &
AH3 ¢k 2F o AR AR A AAE s GUS #
PER-S

Mg B3l Z7] transient FAFIWNEE FAHsh
(Table 2; Fig. 2). GUS %4 A3 QEZHAZFo] 10%2 713
A Jetg o, fd3 3 23kFol 247} 9%t 8% = HE
gt FAHAINEE AT FriFH dEFodAe
743 GUS 238 1w g th(data not shown).

l‘

o

Myt st hygromycin 371 7] &%st I} 0]
Xz &t
= % EE 239 An, %
T:

/%‘1114 20849 E 5

%, ol zutE|golE AFEY] Y& F 7pA Y AFA cefo-
taxime #} timentin®] AW ¥ AA G567 AF T
A cefotaxime®} timentino] z+z} 718 SI wj A vl 4
HoJ M= 2 31 2o glo] timentin H 7} 2}(200 ppm)o]
A WEEA}S B0, cefotaxime (500 ppm)o] H74E Hj
Ao Me ErE 37F YehtA] ¢Egkti(data not shown).
Timentino] F7}E v alo)M A ze) FHE(0~ 7%)0] EE)
3] @oron, cefotaximeo] H7FE x| oA 2] A
(6~18%)2 A A o2 Ut o] 49 AAR FF &
ol zutg Eote] AF S Yoto] cefotaximeS AFAZ AL

£3tAt

| 3RBY F T Q22 ADE A3hd 49 @2
A

z H]—/%Lg

e

hygromycm €X(30, 15, 10
t} 30 ppme sEolM = —‘?—f‘f}%"ﬂ*ﬂ_ Nz
X2 15 ppm¥ 10 ppm F TE

F1g 2 (A B) Shoot formation after Agrobucterlum -mediated
transformation. (C-D) Transient GUS expression of
Korean soybean cultivars transformed with pTOK233/
LBA4404



AR o T vSek B8 7 AZXYEAE B TH(Table 3). A%
AT oA 2AMSE A2 B EE AT L9 hygromycin
A Mo R Eokth A2y frlw YAHE 3 F
FAFAE FAo2 BEFAFoz A4d 24 o9 A
T3 A2 ALY FAE Az P4 HojA] Yo} A
AHA Fol| A2 F7le FAHAHA 29eg 24d
o8 JEhIRT 84 s s dde dx, 27 4l

Table 3. Optimization of hygromycin selection concentration for
shoot and callus formation of 4 Korean soybeans with
washing reagent "cefotaxime"

Cefotaxime

Cultivar Shoi}tlom (%G)US Caliznus (@US
form. positive form. positive

hygo. 30 0({) }%9)9 0({) 1%9)9 % 1/09)9 0({) 1/09)9

i‘;fiill‘ hygro. 15 5(/2 f/?f 4(2 3;)5 3(/1 %/?)5 2(42/0)5
hygro. 10 5(2 52)7 5(/2 %/:1)7 12{ 0/%)4)17 1(() 4/ 34;7

hygro. 30 0(/0 1/4)6 0(6 1:)6 1{ 114/1§ 0(6 1/:1)6

B ygo1s 00" 0 T (e
hygro. 10 B’é 1%2)4 3(2 1/2)4 1(% 1/2)4 1(41 41/2)4

hygro. 30 ?5/ f‘; ?5/ 55)3 | 22/ ?f; 1 2/ ff;

Muhan hygro. 15 ?6/ (2? ?4/ "Z? (()({ (Z? %{Zf)f
hygro. 10 Z 7; %3/2 gg; g{) Z/ol)

hygro. 30 ‘()0/ 3? % (;? % 3§ ((Jé;?

I I

hygro. 10 % f; %35; Z f? 34/3&;
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1L

Z, A hygromycins k& & Hlgo Mx
Lo HzE A 9=9 Ateel
2% A%, ANE 0 o L3k
02 FAHY A% hygromycing 4234 )

2 ARgEh, ol uteEobs o] &-3ke]  cotyledonary
nodeo]| FAAZS & 729, tj & phosphinothricin (PPT)
Aol 23 ATH11,12] 2e A ESol A hygrom-
ycino] Mgk Ak F3E ol wy PPTE o] &8 A
%% A% ol MY IABA Y escaped TEE A0

-2

=
a9
=
o
8
=
a.
S
oo g
L
z
op
ox
tlo
PNoER
>~
>

T ES 2UYETH &81F S ARE st 4V bE A
FE agar #j Ao wE AZ D A2 TS 04% Hije

ANE A GFUL A ZIEE ooz 24
2 07k 92 GRE Huth F EE BN 42347 2
22 4ol EEA ol AthTable 5). ol WAL ol
Fopol A4BAS W Bel2sh AZLAR7} A9} 42
o] ZobA WA YT Eo] A ol $017 A A%
Atk £ % Aol §AWBRE A G2 dopn

oM scalpel & AHEF B-7F oFE EgtrH(Table 6). o] 2
ol v &g o= FA3) & 5 glon, F Ay
Zpol7k B ele thet £2A W 3 A P A
g Aolgh A FAY 271 7ZaE wf Hol A7 £33
oy Ao uAF FAIt EREAE € AHNA Az
T HIEE £ Aol opdrt Azted.

Table 4. Frequency of shoot and callus formation of sobaeknamulkong and eunhakong in the media with different agar concen-

tration
0.4% 0.6% 0.8% Total

shoot callus shoot callus shoot callus shoot callus
Sobaek 0/269 0/269 7/608 2/608 40/742 5/742 47/1619 7/1619
namul (0.0%) (0.0%) (1.1%) (0.3%) (5.4%) (0.6%) (2.9%) (0.4%)
Eunha 0/229 4/229 11/577 16/577 20/537 5/537 31/1343 25/1343

(0.0%) (1.7%) (1.9%) (2.7%) (3.7%) (0.9%) (2.3%) (1.9%)
Total 0/498 4/498 18/1185 18/1185 60/1279 10/1279 78/2962 32/2962

(0.0%) (0.8%) (1.5%) (1.5%) (4.7%) (0.7%) (2.6%) (1.0%)
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Table 5. Frequency of shoot and callus formation by different orientation of placement (adaxial side up or down)

Sobaeknamul Eunha
up., down up down
shoot callus shoot callus shoot callus shoot callus
0.4% 0/187 0/187 0/82 0/82 0/156 2/156 0/83 2/83
=7 (0%) (0%) (0%) (0%) (0%) (1.3%) (0.0%) (2.4%)
05 0/356 0/356 - 7/252 2/252 0/331 0/331 11/246 16/246
o (0%) (0%) (2.8) 0.7) (0%) (0.0%) (4.5%) (6.5%)
059 26/394 0/394 14/348 5/348 8/277 0/277 12/260 5/260
©re (6.6) (0%) 4%) (1.4) (2.9%) (0.0%) (4.6%) (1.9%)
Totl 26/937 0/937 21/682 7/682 8,764 2/764 23/589 23/586
4 (2.8) (0%) (3.1%) (1.0) (1.0%) (0.3%) (3.9%) (3.9%)
Table 6. Frequency of shoot and callus formation by two different wounding treatments. -
Sobaeknamul Eunha
scalpel needle scalpel needle
shoot callus shoot callus shoot callus shoot callus
0.4 0/215 0/215 0/54 0/54 0/177 . 4/177 0/52 0/52
= (0.0%) (0.0%) (0.0%) (0.0%) (0.0%) 2.3%) {0.0%) (0.0%)
060 2/382 2/382 5/226 0/226 5/398 9/398 6/178 7/178
o (0.5%) (0.5%) (2.2%) (0.0%) (1.3%) (2.3%) (3.4%) (3.9%)
0.8% 19/420 4/420 21/322 1/32  5/348 5/348 15/205 0/205
or (4.5%) (0.9%) (6.5%) (03%) (1.4%) (1.4%) (7.3%) (0%)
Total 21/1017 6/1017 26/602 1/602 10/923 18/923 21/435 7/435
(2.1%) (0.6%) (4.3%) (02%) (1.1%) (2.0%) (4.8%) (1.6%)
g 7k A2E Xl A5 FHAAE AAE 9 &2 Ao FAg b B BEFE eERA gston
Fe gony] dste] HAAT B, 4 25W 270x% A odlE FAUNN Fe AZIYET vehuckTable §).
# 22 7}x 3 transient GUS 4.8 3¢ tHTable 7). &3} GUS 23 & s A g7t 13% 714 =4 Jelst o BA
o] A%, scalpel Rt} A& A3l &S ofg 2 A 1 ppmo] 10% 183 BA 5 ppmeo] 84%= 7+7} epytth.

L oX off & off
0 ok

-2, GUS 4219 BE o] A veton, 49
B2 A e 06%Y agar FEAA & 7HA
T S ol 2 sl o HANE 58] vinA
lr—;]] 1,].91—0\,} x—]tﬂ]—ﬁOi \/1-0 GUS Hl-z‘i:]_% L}E}LHME} @
g2 oMo GUS gaate] age dubd oz YA vehd
on, 2j4ugko] FEol OHH%— %‘fﬁﬂguﬁ 123 agary
=7} 06% 4 o wlwd o2 My A4 e

o

DRIMEHIXINA S22 BA (6-Benzylaminopurin) ®A
2|7} g&ME R%ZCHOH 0jXl= g&
Transient GUS ‘:’éi 75_»} 01]31 7]-21 AT B4t

gy GUSe ZdZEd SlolA FAelTe B¢, 222
2ol wla) okahA vebgn $of SE (shoot elongation)ul
AN BF aAMEE AL B9 tHdata not shown). 9]9]
Ang st 2 o, Adzr]e AxFHREE 52
B AXYs 5Ed 48S vAA gou A7 =Yl
£ E3E A GUS f1xe) dF £7)9f Y& =5l
g Aoz Helrh

S2E M2 & AHuHY MLST

A A M e BA AH )7 GUS HAB T A= 2o
g BgAY AxE A GUS & o ‘01 A Aol
A 2polE vehl Al gttt 18y §7] SE WA §
2E 2x48)17F BARA T vls] WA nAlse A
S Yey SIoajAeiA 9] g84Q Ads 267 9
st AASHIAE o] 8T ZNAVAFE FHFAT
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Table 7. Effect of agar concentrations, orientation of placement, wounding method on shoot and callus transformation efficiency

scalpel

needle

up down

up down

shoot callus shoot

callus

shoot callus shoot callus

shoot  GUS
fom  positive

allus  GUS
form  positive

shoot  GUS
form  positive

callus
form

als  GUS
form  positive

GUS  shoot GUS
positive form  positive

allus GUS
form  positive

shoot GUS
form  positive

0/170 0/170
0%)  (0%)

0/10 0/170
0%)  (0%)

0/55 0/55
0%)  (0%)

0/55

0.4% (0%)

0/5 0/27 0/27
%) (©%) (0%)

0/27 0/27
%) (0%)

0/27 0/27
0%)  (0%)

0/27 0/27
0%)  (0%)

0/243 0/243
0%)  (0%)

0/243 07243
0%)  (0%)

2/139 2/139
(%) (1%)

2/1%

0.6% g
(1%)

2/139 0/113 0/113
%) ©%) (0%

0/13 0/113
0%) (0%)

5/113 5/113
(%) @%)

013 0/113
©%)  (0%)

~0o o octo Wn

15/208 1/228
6%)  (0%)

o/28 0/228
0%) (0%)

412 2/182
(2%)  (1%)

4182

0.8% (2%)

2/182 11/156 3/156
A% (7% %)

0/1% 0/156
0%)  (0%)

016 1/166
%) (1%)

1166 1/166
1% (1%)

0/20 0/120
©%)  (0%)

210 2/120
Q%) (%)

0/57 0/57
0%)  (0%)

2/57

0.4% (4%)

2/57 0/26 0/26
@%) %) (0%)

0/26 0/26
%) (0%)

0/26  0/26
(0%)  (0%)

0/26  0/26
0%) (0%)

0212 0/242
0%)  (0%)

022 0/242
0%)  (0%)

5/1% 5/156
B%)  (3%)

9/156

0.6% (6%)

7/156 0/89 0/89
(%) (%) (%)

0/89 0/89
0%)  (0%)

6/89 6/89
7% (0%)

7/89 5/89
(8%) (6%)

oD oM

3174 3/174
Q%) (2%)

0/174 0/174
0%) (%)

Y18 2/158
(1%)  (1%)

5/158

0.8% (3%)

0/103 0/103
0%)  (0%)

10/102 107102
(10%)  (10%)

0/12 0/102
(0%)  (0%)

0/158 5/103 3/103
%) 6% (3%
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Table 8. Effect of hormone (BA) pre-culture on shoot formation
and GUS expression with solid selection media

Eunha BA 0 BA 5 ppm BA 10 ppm
Shoot Formation 2(6188/ 21307)2 17(41/1 ‘1(;:')05 2(1113/. 205%35)4
GUS positive/Shoot 1(31/3 %Zf 1(52/0 10/31 1(;;/0 20/1)1
ke il

Table 9. Effect of liquid selection on shoot formation and

GUS expression after hormone pre-culture

BA
Eunha Cont
5 ppm 10 ppm
Formation 47/38  20/350  19/345
(128%) (7%  (55%)
Shoot /368 16/350  15/345
CUS positive  om)  we%)  (43%)
N /47 1620 15/19
GUS positive/Shoot (44.0%) (80%) (78.0%)

Table 10. Effect of hormone pre-culture on survival rate of
soybean transformation

Control hormone treated
Agar Liquid Agar Liquid
3/30 . 15/46 41/130
(10%) (0%) (33%) (32%)
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