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mg + L™ I SRR 5 B S R e v 3 omg - L5 RIS 24 ARG PR AR 4 P il ) R X AT T R
EHA101 \LBA4404 I EHA105 (% HUSHE AT LU, T4 B8 7 553 A9 ZE D5 2R A 95 MR/ TR Maveriek, 152 9% BE 77 fe i i 4R
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EHA105 {2 44m} , 75 MK/N G F1 Maverick 8 FHPEZR 43k 33.35% F1 27.52% , 35 15 325 17 F1 nf58 [1%) FH P 43 71
H12.47% 10.67% F19.11%
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Assessment of Factors Affecting Soybean Cotyledonary-node Agrobacterium-
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Abstract: Based on stability, specificity and transient expression of GUS gene in plant, we assessed factors affecting soybean
Agrobacterium-mediated cotyledonary-node genetic transformation including hormone concentrations, selective agent concentra-
tion , genotypes , Agrobacterium tumefaciens strain. For shoot induction,a higher regeneration rate was obtained with 1.6 mg - L™
6-BA ;the suitable selective agent concentration of glufosinate was 3 mg + L™". Based on their regeneration ability and sensitivity
to Agrobacterium EHA101 ,EHA105 and 1.BA4404 , ‘ Jilin xiaodou’ and ‘ Maverick’ had higher regeneration capacity. The infec-
tion rate of Agrobacterium strain was EHA101(0-41.03% ) better than EHA105(0-35% ) , LBA4404 (0-18.27% )was the lowest.
Based on the analysis of receptor genotypes, ‘ Jilinxiaodou’ and ‘ Maverick’ was selected as the best receptor genotypes for the
Agrobacterium-mediated cotyledonary-node transformation system. When infected by strain EHA101,GUS positive rate of  Jilinxi-
aodou’ and ‘Maverick’ reached 40.25% and 29. 89% , respectively; while EHA105 infected soybean cotyledonary-node, per-
centage of GUS positive of ‘ Jilinxiaodou’ , ‘ Maverick’ , ‘ Jidoul5” , “ Jidoul7’ and ‘nf58° were 33.36% ,27.52% ,12. 47% ,

10.67% and 9. 11% ,respectively.
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1 #RERE

L1 gl

111 ke AEA RG24 4>, 5108
7 G 12 BIHE 13 BT 15 35 16 3 17 3K
T8 MT 19 G20 hE 15 HE2S HAE3
S IR 4T nfS8 HE 99 MU/NG P 37 P B
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1.1.2 ##feme RITHEFE EHA101  LBA4404
A1 EHAL0S , fifJbA AR VE A 9 i R 0 52 0 2 42
ft, T bar FEIA (BT BR HE0) 547 B, glufosinate ) Al
GUS it FEH 244 pZY 102, sk JETTIE -5t
L3 345K KR BEmmcihl. i & G BS 5
ARG FREE (pH 5. 7) 3 LB 3R 5L BS BEAR B SR 0k +
200 wmol « L™'AS(pH 5.4) ; ZFiA SR 98 3L . BS HAR
R 3+ 6-BA +0.05 g -
0.05 g - L™ iy #& & (pH 5.7)
1.2 KA *E

12,1 Jiks pZY102 #:40 RATH R0k
DUBORL pZY102 43 5% Ak 4 #T B LBA4404  EHA101
1 EHALOS , Brkifi e Al ez 3,3 A TR SR 41
FitEsr9 4 Rif ,Chl F1 Rif

1.2.2 #FREFHL  POIBUSITE IR KD
Fh ¥, S AERETKH 16 ~ 18 h, KT A& T i
RAEFRHE SRS do BRI RV XA TR R AL 2R

L™"' Cefotaxime +

80 MMEA,2 IREX
1.2.3 TRBE&RGHE M YEP 554 FHkE
A H B EER B ARAT L &R T &Pk ny YEP i)
PRKEFR3E,28°C 200 r - min ' G I RS B AKT A
(5% 04 4 39 (EHA101 ODg, = 1.0 ~ 1. 2; EHA105
ODgy =0.5 ~0. 6; LBA4404 OD,,, =0.6 ~0.8),
RATBRREFE T 4 000 r + min ™' B0 10 min, 4
B4
1.2.4 23 3kzdc Bhils (REA B 190
FHUIAb ) (A MR S T B R G 30 min, f4h
FEARD) I ] R 7K TR |- 28°CHEFR 5 d
1.2.5 a5 KRR S d iSMEMR IR 25
SHEEFRILIZ VL, AR5 R AME R TR IR 4
30 ~45 FEARHE A BIAZE 5 R R AL b kA7 o1k
28 d,4F 14 d 4kt 1 ¥,
1.2.6  GUS ¥l #4155 28 d IFMERI 1 TIIT,
=2 7E X-glue 4% 4 9K 1 (100 mL X-gluc buffer;
50 mmol + L™ "#:&4LA 10 mL;50 mmol - L~" 7 £k4
AEHH 10 mL;0.2 mol - L™ B AN S22 vh i pH 7. 0
50 mL;3 mL ddH,0;10 wL. DMSO;75 mg X-gluc) , F
3TCHEFRAF PG EE 3% 24 h, ZEfR BT T WS A ge it
GUS ik s KA 2F A ME RS | BRI

GUS BRIk H = (GUS Kk sl AMHERE Kl
MIFMEARELD) x 100%

GUS FAM:H = (GUS KB4 ZEM MR KL Kl
FIFMEARELD) x 100%
1.3 HUESH

fdiFH SAS AR RSB T34

2 HRE5HM

2.1 BEKENAEFHHFFESENZN

KEF AT T B BE A 255 5 3R 24
Y 6-BA 152, th3 1 %0, B 6-BA Fritid)
B, WA 2R SR R e T R BRAR A R 3, Y 6-BA
M ik E 1.6 mg  L7'BF, AR 2598 S R ik
75.3% , B2 F 1.1 f12.0 mg - L™'6-BA Zb3E, [A
U, A % S mE R B B 8 6-BA YR JE
F1.6 mg - L',
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Table 1 Influence of 6-BA concentration Table 2 Changes of shoots survival
on shoot induction ratio rate under different glufosinate concentrations
6-BA ¥ AME A% MNEZFE MWEZFIRSER TR e MR ZEETE R Shoot survival rate/ %
6-BA concentration Induction ratio of Glufosinate concentration 3£t 12 ¥E. 15 /NG
No. of explants  No. of shoots » . . Maverick .
/mg + L~ shoots/ % /mg -+ L Jidoul2  Jidoul5 Jilinxiaodou
0.5 75 20 26.7d 0 85a 86a 90a 94a
0.8 76 24 31.6¢ 2 79b 76b 88a 84b
1.1 75 36 48.0b 3 71b 68b 74b 69¢
1.6 77 58 75.3a 4 40c¢ 36¢ 39¢ 42d
2.0 78 38 48.7b 5 32d 34c 35¢ 3le
6 19e 18d 23d 20f

[FIFVEE MR R NG FAEA R 5% KF 2557 8 3%, 21 SR A
R 2R, TR

Values within a column followed by different lowercase letters were
significantly different at 0. 05 probability levels, multiple comparisons use

Fisher’ s LSD method,the same as below.
2.2 THEFIIREHE

R pZY102 (i A i i DR Ay i M
VL 6 /R IRV B T X6 25175 5 o B 1B 7 1) R
FESAT TS, A5 R AR 2, 3L 12 BLT 15 Maver-
ek T R/IN T B 5 s Fle e 2 T 38, DA 2 AT
SRBW T W MR A 3 mg - LA, 4 AR
TN SEAE 6 AR T0% Fody, 3 v T W ek vk
JEA4.5.6 mg « LI AR ZEA7IE 3R I 7 v
FERRR B T A RCR ORI T I NE ZEFE T
o FREFIMRETE 2 mg - LB, A E TR ROR,
U R B T B, AR ZE A TG R A T R,
MIKE 6 mg - L7 AF, AR ZEFFIE RALU R 20% 224,
HHIA R 3 mg « L' [ S04 Jl vk J3E 7 2505 S B
BOle AT i i

2.3 AEAKRTEHERELANDHT

2.3.1 KA EHAIOl [& 2l GUS Y {3 31
B E 2 a SRR G RN EZE K2 b
JE GUS MPEFRIALNZF . B3R 3 AT UL, AT EHAL01
Xif 24 AR SR B HEA 75t A Al AR 2 P A e 78
ik 45% ~85% , 75 M/ N5 Fl Maverick () AL 4%
15,501 h 81% 1 85% ; GUS kit 2% 1K F 1) AX i by
51%~99% , Herpr it o/ G A Maverick Wi 235 26 5
ik 99% F1 95% 5 GUS FATEZRAEME N 0 ~41.03% . F)
H Fisher” s LSD 7 5L P RUHEA 7 10 25 25 SR 40 AT, 75
MR/NTLAY B S A i, g 40. 25% , B YR P 1 3R 5k 5|
41.03% ,,\u&% Maverick (29.89% ) ,2 A~ FhIAIFETE
BEER X2 AEFE GUS AYER 53T 15 385
17 } nf58 ZI@%#@%JH%%MVJ\EIEWE@%
PRI, LR Maverick 2 />3 R AR 114 PR SRR A 7
T E MR AL S A SZ R R R #2515 nf58 BT 17
{19 GUS BATEZRAy 311423.03% (16.48% 13.24% , 5%
15, EUABGE A SZ AR MRL, AR 28 4 29

a. % i#  b. GUS Fik4hzf
a. CK b. GUS transient expression buds

B2 MEF GUS L RERE
Fig.2 GUS transient expression of buds
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Ty [N 25 B R DR B P2 AR AT, O HL A 2R AR S
Ak, AL RETIARSS
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Table 3 EHAI101 mediated genetic

transformation of soybean

GUS Wt
Pk cus
LK 7Y Regenera PP 2
GUS transient
Genotypes tion rate Positive rate
expression rate
/% of GUS/%

/%
#H. 7 Jidou 7 57 68 2.57 +0.09ij
FL 12 Jidou 12 70 75 10.68 +0. 60fg
L 13 Jihuang 13 79 79 12.68 £0.68cd
L1 15 Jidou 15 77 80 23.03 £2.79¢
#7716 Jidou 16 75 75 5.10 £3.67hi
L 17 Jidou 17 79 81 13.24 £1.48ef
#7518 Jidou 18 73 68 8.34 £0.33gh
L1 19 Jidou 19 70 63 6.62 +1.51¢ghi
520 Jidou 20 63 69 5.33 £0. 10hi
HAE 15 Wuxing 1 75 51 6.62 +1.51ghi
T2 2 5 Wuxing 2 67 52 4.82 +0.08hi
H 23 5 Wuxing 3 75 55 10.19 +7. 34fg
H R 4 5 Wuxing 4 60 57 3.91 £1.91hijj
nf 58 78 82 16.48 +£4.19de
Maverick 85 95 29.89 £2.39h
B 222 Kengfeng 22 71 72 7.41 £0.13gh
5 17 Kenfeng 17 72 68 5.20 £0. 10hi
2Z4% 28 Suinong 28 69 62
274 29 Suinong 29 49 61
HH 99 Jiyu 99 70 64 2.63 £0.104j
TMUINE Jilinxiaodou 81 99 40.25 +1.10a
HrE 37 Zhonghuang 37 79 76 10. 68 +0. 60fg
1% 43 Zhonghuang 43 45 66 2.60 +0.05i)
FRHE 46 Zhonghuang 46 58 49

2.3.2  RAFH EHAI0S K 4 A UL, RAF A

EHA105 X} 24 A~k 57 3 P B R4 738 f5 5 AL A, Mav-
erick FIT AR/ NELNA: ZERLAE SR A 5, 43 il ik 86% FiI
82% ; GUS kIt Tk R AL MR Ky 44% ~ 98% , 75 Hh/IN
T (98% ) , Hok Sk Maverick (93% ) ; GUS B4
AT R 0 ~ 35. 00% , 3 /N 5209 BH P 2 e
(33.35% ) , HLyk fie i PHAE 33K 35% , ok Ol Maver-
ick (27.52% ) . F Fisher’ s LSD #:%} 24 43 A
RUGEAT 8 25 22 S P50 B, 35 PR/ TR Maverick 2 A4
i A AR 3 22 5, U 55 AR/ TR Maverick 45
e by BRI A (A /N H Maverick 5 JR 5,
IR B A% A b I BRAR L R 7R N 15 BT
17 \nf58 Ly JB Pkt Ao, 3 A ik PRI 380 B 1k 240 )

12.47% 10. 67% F19. 11% , I H 3 4~ [ (1)
PEARIC I 25 22 5, O EAMOR A5 i A s T 4 A 28 (2%
A< 29 FIr e 46 RUBHIER D9 0, Yl X 3 ASFEI B
BTN B Y [ AN Y
F4 EHAIOS N EAREAZEFBEL
Table 4 EHA105 mediated genetic

transformation of soybean

GUS Wit
A
FIRE GUS PSR
FL K] 7Y Regenera
GUS transient Positive rate
Genotypes tion rate
expression rate of GUS/ %
/%
/%
#.7 Jidou 7 55 65 2.70 £0. 10hi
FL5 12 Jidou 12 68 73 7.60 +0. 14def
L 13 Jihuang 13 77 78 7.17 £6.69defg
5 15 Jidou 15 79 79 12.47 £1.47c
7 16 Jidou 16 76 72 5.34 +0.30fgh
L3717 Jidou 17 78 79 10.67 £0.20cd
17 18 Jidou 18 72 66 3.95 +1.66gh
17 19 Jidou 19 71 70 4.82 +0.08fgh
L. 20 Jidou 20 64 68 3.81 £1.86¢gh
F 2 15 Wuxing 1 73 49 0
H A 2 5 Wuxing 2 68 70 6.83 +1.80efg
HA2E 3 %5 Wuxing 3 73 66 2.6 +0.05hi
2 4 5 Wuxing 4 60 65 2.47 £0.04hi
nf 58 79 79 9.11 £2.00cde
Maverick 86 93 27.52 £0.97b
R =E 22 Kenfeng 22 70 71 7.70 £0.28def
= 17 Kenfeng 17 71 72 3.92+1.72gh
274 28 Suinong 28 68 65 0
274 29 Suinong 29 50 69 0
HH 99 Jiyu 99 69 71 2.60 +0.05hi
FH/ NG Jilinxiaodou 82 98 33.35+2.33a
1 37 Zhonghuang 37 78 75 10.39 +0.19¢d
18 43 Zhonghuang 43 48 70 2.74 £0.05hi
i 46 Zhonghuang 46 56 44 0

2.3.3 RATH LBA4404 55 vl L, R AT IE
LBA4404 X} 24 4~k 5 5L BRI st AL 55 4L if, Mav-
erick FE M/ NG A 2 FRA S de i, 43l 84% FI
83% ; GUS Wikt Fik 21 AR 5 K 10% ~ 80% , 75 F/N
G, HKCH Maverick (75% ) 5 46 FF 1 LBA4404
bR Y12 YL B 18 2%, GUS THIE R AW R 0 ~
18.27% . FIH] Fisher’ s LSD 3k X S K B E 17 g 3%
2SR, T MON R PP R A, R 18.27%
HIKA Maverick (15.89% ) ,2 A it Bl [B] A7 1 1k 2 2%
SO HBERTHE R, B SN GRRS
JEIER T Maverick ¥R 2 ;35 15 FHEER N 5.06%
B o TARYE  Hax ik R AR () BH M R8T 5% , Ui
FFIE LBA4404 TR ZYLBE 14855
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Table 5 LBA4404 mediated genetic

transformation of soybean

GUS [GH
RS
Rk GUS [HE3
FE A A Regenera
GUS transient Positive rate
Genotypes tion rate
expression rate of GUS/%
/%
/%
#7177 Jidou 7 56 39 1.28 =1.81ef
L 12 Jidou 12 68 33 2.53 £0.05de
FL#E 13 Jihuang 13 77 25 0
L 15 Jidou 15 76 70 5.06 £0.09¢
L5 16 Jidou 16 74 61 0
3L 17 Jidou 17 78 71 2.63£0.01de
#1718 Jidou 18 72 61 2.60 £0.05de
$L5 19 Jidou 19 71 50 0
L1 20 Jidou 20 61 56 1.32 +1.86ef
HAE 15 Wuxing 1 76 12 0
FiA 2 5 Wuxing 2 68 18 1.39 +1.96ef
T 3 5 Wuxing 3 73 46 1.35 £1.91ef
HE 45 Wuxing 4 61 41 1.35 £1.91ef
nf 58 79 67 0
Maverick 84 75 15.89 £2.27b
B = 22 Kenfeng 22 70 25 0
B 17 Kenfeng 17 71 33 0
2%4% 28 Suinong 28 66 22 0
2Z4% 29 Suinong 29 51 14 0
HH 99 Jiyu 99 71 66 3.72 +1.64cd
T/ NE Jilinxiaodou 83 80 18.27 +1.09a
FrE 37 Zhonghuang 37 76 21 0
HrE 43 Zhonghuang 43 46 10 0
rh# 46 Zhonghuang 46 59 12 0

L b RPN R G T B L RS
o BURAT B S, EHALOL 5% AR5 sy, HORO2
EHA105 , LBA4404 H AL 3R 2% .
2.4 FAEXZEFRBNRFEBEMESHT

B 3 AT M/NE Maverick \FLE 15 nf58 |
P17 5 ME R K G IR BT T 5%
Hedl IR GUS et B35 1t 47 7 )7 2203, thk 6
AL, MO EHALOL {2445 GUS PRV i
(40.25% ) , H-k 2 EHA105,LBA4404 2%, H 3 4
VAR 017 YL e J1FEAE 035 25 5 s Maverick 32 3 M1
PRAZ YL G 1 GUS FIEZR53 500 29. 89% \27.52%
15.89% ,EHA101 1 EHA105 X [i] 2% %R B3 A
5 LBA4404 Z [ fA7E o 2 22 5%, Ui ] EHAL01 Al
EHA105 P& #%F Maverick SUBME 48008 , 2 Fh & Bk
K35 B Maverick #EAT5640, RPGIFET 15 1Y
GUS PR 243 51k 23. 3% (12. 47% F15.06% ,3 />
WA Z AL 35 22 5%, U] EHALO01 B 38 4 X 3
15 BEATEAAL AR YL nfS8 1Y GUS FAPE 435 Ky

16.48% 9. 11% #1 0, EHA101 1 EHA105 2 [a] 22 %
A2 EHAL101 F1 EHA105 34 0] LIVE Jy nf58 1) 4%
A5, T LBA4404 38 AR S HoEL AL A s X
LG 1T, HAL IS 3 AR GUS B 400
13.24% 10.67% # 2. 63% ,EHA101 A1 EHA105 3
T LBA4404 1 HAEAE B3 22 5%, 1A EHALO01 A
EHA105 /E )35 17 AL B s i e, S,
LA EHAL01 71 EHA105 &R 1R 58 09 4= G4 5E 1,
SR EMOE 2 ALY BEAR R AR . AN GUS PR K
7 ,EHA105 F1 EHA101 B2 M 8 ) bk, 754 )5
R ELT W5 8 AL A 16 v, ] AR R B 10 i A A T
Pk $5 EHAL01 B EHAL05 f8 Jy 1= 4% B tk, 1M
LAB4404 {244 RE )1 55 , AEUE A
*6 AREFEEMNAERRFES KGNS
Table 6 Sensitivity analysis of different soybean

genotypes to different Agrobacterium tumefaciens strains

GUS [t FEA % GUS BRI ek %
FEH A Regenera GUS transient
Genotypes with tion rate expression rate
positive GUS /% /%
THMNE EHA101 40.25 +1.10a
Jilinxiaodou EHA105 33.35+2.33b
LBA4404 18.27 £1.09¢
Maverick EHA101 29.89 +2.39a
EHA105 27.52 +0.97a
LBA4404 15.89 £2.27b
W15 EHA101 23.03 +£2.79a
Jidoul5 EHA105 12.47 +1.47b
LBA4404 5.06 £0.09¢
nf 58 EHA101 16.48 +4.19a
EHA105 9.11 £2.00a
LBA4404 0
W17 EHA101 13.24 £1.48a
Jidoul7 EHA105 10.67 £0.20a
LBA4404 2.63 +£0.01b

3 @RSt

A AR 014 e AR A 08T i 25k 14 2H AU SR
RGN TTIE AL & REALTIRN
PN 2 5 5 3ORFE A AR B 3 52 5 DR B B2 R AR K
PEARIE , ANGE 25 T W AR o i SR AR A
JER T BN R ,6-BA X R EAE R A EH RIF
MR o ZR R AEARHT WA K F A
TR R AT, 25 S BB 6-BA VR 1.6 mg - L™
S ALERATS S I B 4 AR — B0, A
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T 3253 V0 1 B3R Ve B 1) S 5 3l 3 o0 i ol O
Ve BE IR, A5 OB R A 3 mg - L7 XRERE A
BT HREBOR , MARIE T —& A E 2R R

FRIEACHT TR 4 e ok R A0 F 5 A 21 4L A 1
FELER AR S A AR P |, 76 56 R ) 2 [l AE AR AR K
255 SR PR R G FE R R R R SR G R 3R, H
BARA S PR 3R A 00 Ak 12 A0 R N7 A B SR
IR BER 2 F 0 538, AN [ ARAT T o %o R 5211
AR WA 25 57, A [a) bR I e AL BB ) 19 22 57
TR Ti BORLIY 25 5 T3, Ak rh R BT AR T T Uk
P14 DR L PR AR R 5 R AT TR T R R T A 80R
Mo o BRIk L o X R e 28 d 5 A 2F
GUS 4t 55 IR 22 35 i A D ] A0 Al AT 147 119
TRYACR MY 28 d Jo A 28 1 HH 2 R A8 A b
KRG A J1. B ETN TR st 12 5% 4k
I 322 1 Bk S EHAL01 . EHA105 1 LBA4404 , % it
3 o LR 24 AN KR KR DR B Y A R ) R A FE
H kR EHA101 ,LBA4404 1 EHA105 ) BUSE 5
B, EHAL01 A1 EHA105 12 Y B8 1 #RAR 38 , 1= e
fie J1W i & F LBA4404 , EHA101 il EHA105 #B &
FARE ST HRIRR, X 5 28 S0 EE S S 4 A — 5L
T o e PR A 9 5 5 1) R L st A% e Ak AR ) A7 A
IR 7 Sk 35 AR/ 5 FT Maverick , ELYR M3 S 15 3L 5
17 Al nf58,

&% 3k
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