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Study on the optimization of transferring stilbene synthase gene
into tobacco mediated by Agrobacterium tumefaciens
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(1 College o f Agronomy s Northwest A& F University ,Yangling s Shaanzi 712100, China;2 Department o f Biotechnology s

Yangling Vocational and Technical College ,Yangling s Shaanxi 712100, China)

Abstract: [Objective] The research studied the optimization of genetic transformation with the stil-
bene synthase gene by Agrobacterium mediated. [Method) With the sterile leaves of “Zhongyan 99”,using
the Agrobacterium (Agrobacterium tume faciens , GV3101) mediation method, the stilbene synthase gene
was translated into tobacco genome,and the genetic transformation system was optimized,then the trans-
genic plants were detected. [Result] The best optimum conditions of the Agrobacterium mediated genetic
transfornation were that leaves explants were immersed in the diluter 10 times Agrobacterium bacilli at
OD;o of 0. 6 for 8 minutes after being pre-cultured for 2 days.,and then co-cultivated for 3 days. Then these
explants were transferred to selected and rooting medium which contained 50 mg/l. Kanamycin and 500
mg/1L. Carbenicillin. According to the transformation system, 54 transgenic plants were initially screened,
then after PCR analysis and RT-PCR analysis 25 transgenic plants were obtained. [Conclusion] The trans-
formed plants were selected by Kanamycin, and PCR analysis and RT-PCR analysis preliminarily proved
the stilbene synthase gene had been integrated into the tobacco genome and could transcript normally.
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B4 B (Stilbene synthase, STS) £ 21L&
B I G B LR & TR ot 3 A v TR ) Y T A
(I SLTEATIE A PYEEMERIBE A 55) FIN MEH
il A & RS YR o 51 4 IR LA
bR AT . B AR —-FREAH KL
I BR A% SO SR W W) T 18 SR 2 A AE TR
AT AR YR N AR R AR S AR B T
FPE R DIA OC . YA Y 2 E BN R R
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P aE— 20 A= . R MBI 5T Ok R W], — S 4
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BT AR U AR AR DR AR L = G B 22 Y R T
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FE AR WAE . S T WE ST TR R ) 2 8 A TE
SR ) v B ARG O L A SC L TR R 997 F i
NGBS T R AR AT B GV3101 4 5 10 K5 Tl
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1.1 #

At G A0 S b R R R 997 H B T 4 0 N
A K LTS LB . B A il O PR I ) 2 A B A
K pWR-STSCE R B EE 3 b i Bk AT EE G Bl D
FEAL T MR R AF T GV3101 (3 R K& Zbric &
KD s 38 pl 9 A A PRB 4 R 2 F BRI R 0 . R
FRh ok pWR-STS § AMEAF 1 GV3101,
1.2 F &
1.2.1 3#aAhes & fesfRE N MS+1.0
mg/L 6-BA(6-FIEME %) +0. 1 mg/L NAA(ZE Z
i2)+30 g/L jEME+5.8 g/L BUlE# s 0t e 40 AL 15 57
FH MS+1.0 mg/L 6-BA+0.1 mg/L NAA +50
mg/L Km (KB %) +500 mg/L Cb REHH
F)+30 g/L W45, 8 g/L LEAR Ky s 0 ik A6 AR 35 5%
% 1/2 MS+0. 1 mg/L NAA+50 mg/L Km-+

500 mg/L Cb+30 g/L JBEME+5.8 g/L HAR K LA
LR FRE pHEY R 5.8, YEB AR FRFE N 5.0
g/LEMMR+1.0 g/L BEEHEHUY +5.0 g/L 4+ W
B +2.0 mmol/L BREREE s KT H GV3101 4K 553
5 YEBL 4 YEB WM 5% 3 + 1. 5% BUE + 50
mg/LKm + 50 mg/L Gent (JK KT Z); KRIHH
GV3101 KR53 5 YEB2 S YEB W14 8% 5% 56 +
50 mg/L Km—+50 mg/L Gent; &I F YL~ MS
WARRE FR Ak DL B3 3R pHAEY Ry 7.0, K5 Akrh
) Km, Cb. Gent % JH i 8 K B - H Al 38 55 25 75
121 CREEKE.
1.2.2 MEFRAEKZOZES HBUEKMEH MY
JHE I R 2 FIE RS VI 0.5 em X 0.5 em BY/)
He 3Rl P b B3 L F(25+2) C.2 000 Ix i
G RR SR AE N 85 37 1 Ak AR AR A5 J0 T P2 1 BORT2E
U (o E i (A% N
1.2.3 RAEBHZFLAHE B—80 CrkFHMNMAE
FERRAT I GV3101 B . 7F YEBL 359 5k F R4,
T 28 CHIEREEFR 2 d, ff ik BRI TEE R P
BV T 20 mL YEB2 Wik 3230, F 28 C.220
r/min B 5% 2 d, fEH S5 mL B TR & Y 40
mL MS AR FR AR 2L 15 5% 5~6 h, ff ODgo {8
R 0.6 B TR,
1.2.4 MEMFAEEZKFOHEAENT KL
BB I B YA 0.5 cm X 0. 5 cm [/ J5 B, 45043
FhE & 10,20.30,40,50 1 60 mg/L Km (¥ §ifi 1% 5>
FREFREE L LRI Km 5 Sk xF B, & 4 B 42 R 100
HMEK .3 HER . Gtk m R, RN
Bisch e 1. 2. 2.0 4 d R = i p B/ 3 F A
B X100%,
1.2.5 RHEEANFBEIEr R AL (DIME
PTG 5 F (6] (0 B 2 o o JC TR R i DL em X
L em Wy Yo JER R oAb 35 I 5L B w5 0,1,
2,3,4 d, FEAHRI B S5 R IR gL LG SRS R
BN L o A3 TR 5L AT R R 5 . B AL HR R
100 AMAMEAR 3 HE G . Geit S ARSI ) A3 A
PEZE bR, BRI SAIFR 1. 2.2, Hutkih A
= Ji M 455 B0/ B P AME R B < 100 %6, P 2F oy
b3 =B M 28/ el SME R B < 100 %6,

(2) AR FF T O V0 s T A 0 S 32 % I ) 1) 0
1 ODsoo BN 0. 6 B9 A AT T8 T8 W 23 1) MLS 85 37 W
FARTR LR BE 5,10,15,20 f5 /5 4 k52 2 d 5 Y
HMERE T R T 5 3RS 3,5,8,10 min, B it
R T JC TR 8 4R W R 3% T Y B B RS B e A B
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Frdk b, T 25 CHb¥EFR 3 d 5 B B B 0 ik o AL 8
FREE L AT TR RS R . REALEREEFR 100 ANSME A, 3
HEL . Gt MR R,
C3) AT 1 AN AR L 1 FE sl ) (0 i 2 . 3R
e J5 B I S R B oAk SR AR L AE 25 CTR 4
BIMEREFE 1,2,3.4 d J5 , 5% 58 2 ik o fb 15 97 2 b
HEAT O 8 o0 A 15 7% . B AL BREE AR 100 4SS 14 3
HEE . GeitIMERTS YR Pk 2 i 2%, 5 g
=15 YL SME R B/ R AME RS < 100 %,
(DOMEPERFTRRENTE, KR sd
Je B AR A F G TR K 0k 3~ 4 Wk DI 4R I T 3 1 K
g3 3 ) % A% B BE I AS W] BT & vk BE (100, 200, 300,
400,500,600 mg/L) ¥R~ 7 % % (Cb) (Wi 1% 431k 5
FREE AT R IR, BEALBRAE R 100 AN, 3 4
T . GiFAMERTE YR 2 R,
FRTETR B AL R 72 3 B S 2~3 em HUPEEE
B B BRAT B B AR ZE VDT o 42 R0 B 0 8 AR AR B IR A 1
HEATAEARIG I8 U AR K 2 5~10 em B /] #E47
P REFAMB A . Hi R 5 R FE 1. 2. 2,
1.2.6 #ARMEMHMKGAEN  (1DPCR KM,
PEHCR AR & R br b A ik . ] CTAB % $2 B4 ot
S DNA L DU 3 A A PR B DNA SR B4 %) i, ot kr
N FRPEXT B, 2 B G AR B A K 8 P i Y 5
.ol 1 (5 -GCGGATCCATGGCTTCAGTT-
GAGGAAAT-3) Fi 51 4 2 (5-GCCTCGAGTTA-
ATTTGTAACCATAGG-3")#47 PCR ¥4, 14
£tk .94 CARPE 5 min; 94 CAFYE 30 5,66 CiB k
30 5,72 CHEff1 2 min, 35 NIEH; 72 CIEff 10
min, 8 FEYIFE 10 B E bR BE S L 2E AT H Sk A
(2)RT-PCR #:1 , JH Trizol i #2 it PCR #
T 552 B P g P DR 0 A AR 4 WO . RNA i
AN cDNA 55— 54 o DL ik 7 W) o B AR 1E AT

PCR " 58, DL oA %% Ak A Ak S B % B J5okz S BE P
X HE 51 ) R A AETR] L. 2.6 (1)

2 AR5

2.1 ¥MEZHRERENEENF HARKZM

HI 2% 1 Al R ) o o vk B 1) I 00 5 38 % A A
A B A A B A FEAS I Km A9 15 37 3% -
HME AR AT LK @, R ATk 1005, Bl A
Km 57 s ¢ B 00 FF 2 SINRE R B4 1 A8 23R 8 7 BRI 5 24
Km Jfi & B 20 mg/L I, 4 56. 7% () SN 7k K
W52 Km it & vk B 3% & 40 mg/L B, UH A
A& 10 %6 [ AR A K 43 s 2 Kom J5T o 9 2 35 3] 50
mg/L DL b, A AR AN 68 T8 B 03 1 HL % 7 Ak
BT,

1 SMEGMEBEEMHEEY

Table 1 The influence of Km on the callus growth
Km/ TR SME KL ik R/
(mag - I/ 1 No. of No. of Rate of
mg * L explants callus callus induction
0 298 298 100
10 285 235 82.5
20 291 165 56.7
30 287 78 27.2
40 289 28 9.7
50 293 0 0
60 295 0 0

2.2 RABENSEEHREAFLEROKK
2.2.1 SNHUAKTAIE SR BT N AT AL R R0 Hh
2 AN, FURE IR I RS [R] S SN AT R A
PEZE LR WA, BiEFE 2 d S IR oo A
A N 33,300, ML RS2 AR A DRI A )
FRITEMMEM T-DNA WK, T2 53wk
FRELT R R A Ry 4 d B PR AR AP ZF
Al SR IR o () Ao I e A A 184 o

x 2 MEGTUERFEXNEUNENZIN

Table 2

Effects of pre-culture time on genetic transformation

N i , Ve 5 % O L ok P 2 /0
it 22 ] /d S S 1R  C Hrik A i Btk A/ % itk 2 E ﬁlﬁ:ﬂ‘ﬁv\ﬂ?_‘i/ﬁ

. No. of Rate of No. of Rate of resistant

Time No. of explants . . .
resistant callus resistant callus resistant shoots shoots

0 287 32 11.1 28 9.6

1 291 67 23.0 60 20.6

2 285 95 33.3 91 31.9

3 279 54 19.4 49 17.6

4 295 28 9.5 23 7.8

2.2.2 RATE W kA BAE I A F J 0 1) 25 4L 2
FeyHem R 3 A AKT B RORR B A BORR
Yt 18] X B Ak R B R AR K. 24 AR AT B TR

ODgoo fE 4 0. 6. F B 10 15 3R Ye 8 min B L JH 0 5
BT 25 43 Ak % de i R 30, 3040, BRI B A e 5
Bt ] J R IR R ARMERR 1 . HL 5 = B E
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Table 3 Effects of different infection conditions on genetic transformation

¥ YL [a] /min Yk 2E 04k %/ % Rate of resistant shoots

Dipping time 5% 10X 15X 20X
3 6.7 7.3 5.8 4.5
5 12.6 18.9 15.6 13.2
8 15.7 30. 3 23.7 16.7
10 8.9 11.5 13.3 15.7

2.2.3 kM aTHAKEG e R AT RIS B AR IS B BT AR R RE 3
L AMEAR S AT T LR TR AN TR XA oA BRI 2] 3 d DB . ply T ARAT T B0 s B0 L 7
B ., YILEIRT A 3 d i BUvE2F AR BUPRI R B SR R L ARRT B A BE BEA S8 ) L AP AR
B o 30, 706 AMER RIS YRR 15,500 RFFIE PR S YL BOE . BUME A S AR B R R

&4 HEFREEXELERN M

Table 4 Effects of different co-culture time on genetic transformation

. N " V5 Yu 5 V5 YL /Y T ZE i M 54 2/
T R 15 e G TSR % B F 2 BLPEF 5 ]
4 . No. of polluted Rate of No. of resistant Rate of resistant
Co-culture time No. of explants
explants polluted explants shoots shoots

1 297 0 0 25 8.3

2 289 28 9.7 57 19.7

3 290 45 15.5 89 30.7

4 285 127 44.6 19 6.7

2.2.4 A IE TN B IR AR E W h FELAR A9 75 5 20 AR A i £ 0 . AR I e S AR 55 4k
H1ZE 5 nl . 24 Cb g W ik 8] 500 me/L .51 FFEILEEIRIE 0 1 0D ARAT B 075 3¢ R I e
PEZE A R de 5 T 3k 30. 6 %0, 24 Ch i ¥k B 1k | N MR SR U5 S 0 A 1 R Al B SR BT 5B 500
600 mg/L f, BAR AT LS 4F A R AT R A9 A . me/ L 19 Ch SR 76 B U 4k AR IR 28 ¥ I8 A G i i ok
EGTME 25 o0 A AR BEAR U T i TR W A Cb X Ah R J7 R .

x5 ARChRERENELRENZIE

Table 5 Effects of different concentrations of Cb on genetic transformation

He i S AR KL 15 Y S AR 1YL/ U Pk 24 P MR/ X

Cb/(mg e« L™ 1) No. of No. of polluted Rate of No. of resistant Rate of resistant
explants explants polluted explants shoots shoots

100 287 287 100 0 0
200 292 180 61.6 23 7.9
300 285 128 44.9 35 12.3
400 289 85 29.4 56 19. 4
500 291 23 7.9 89 30.6
600 295 15 5.1 75 25.4
2.3 HEEMEERN [ 105 BB 25 5 50 & R IR % 50 me/L 9 0

2.3.1 #HARMEMRKARPCR N ZRIFH AR IR LRSN3R b S AR R AR AR 5018
G Ja M R AR O e o ARG R B AT A S IR (B 1D L TR R AL 2 AR B FE AR T X L
B .20~25 d Ja AME AR A I ZE A CIR 1A R 2F B AT RE SR 0k o 2 b i o 0 A FHPE AL BR (8 1ED .
SRR EERR 15 d4RC T G EH BRI 2~3 e W9PT WIB O BB AR ARABRRAT 54 Bk 100 B T A0 el A MR A
PEZFE (B 1B SR SR AL py e & RIRE R A0 5 0 - 2~ 3 d fRa /N i e = 3R Bk LT
Wi At Bk E BT (K 10, Kkt ¥ 1P,
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PR T e e DR e A Y 2R A
ALBBUHEZF R EE A Co R AR s DL i bE 9 A AR E. FUAR T FL 6 S R bk
Fig.1 Regeneration of transgenic plants
A, B. Resistant shoots regeneration;C. Non-transgenic leaves;D. Resistant shoots rooting; E. Albino plant;F. Transgenic plant

XFO e Y 54 Bk AR AR EAT PCR Zp w4 . M 5 B0 DNA AR A 9 4 5 1k 2600 7r T 40K
3 4 SUR AR R AR e AR AR it R CRTPE XS BEO G 1 100 bp (&L 2) , T BP0 BEA R R 97 184 4 e 1 5%
SDNAL DUE By 3 K BORAE S B X BREEAT A R0 2D e W] B il TR 5 B e R A
PCR Y"1 . S5RFKW A 32 BRYTIEM #R DNA 3§71

2000 bp

1000 bp
750 bp
500 bp

250 bp
100 bp

1100 bp

[ 2 4 e DRI A Bk PCR G 0 25
ML b fE 3 T BT 85 1. B X B 5 2. B X AR 5 3~ 8. B Bk TR A R
Fig. 2 PCR detection of parts of transgenic plants

M. DNA Marker; 1. Positive control;2. Negative control; 3—8. Transformed plants
2.3.2 RT-PCR #m X} PCR &l £ BHMER 32 B A 25 MRy IG 75 H M R BooR/h— 20 4
PRI B DR e i S BBOE RN DURFARAE R BT (& 3) T S P 0 B R A 477 185 1 AR I 2507 TE B RS
X B8 TR Ry BH P 6 R aE i RT-PCR A il & B i PR AS AU 45 B0 R R TR A P R R AT T A ok
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1100bp

&3 43 L R R bR RT-PCR A6 I 45 21
M. AR UE S T BT 5 1. B X B 2. B P xR 5 3~ 10, e B DR A ke
Fig. 3 PCR detection of parts of transgenic plants

M. DNA Marker; 1. Positive control; 2. Negative control;3—10. Transformed plants
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R AR Ay A ) A % 5 1 A XA 4 R e I TR 1Y)
R 32 A9k )2 W T R ) 0 st AR A 5 . AR
FETERT B ST 3 Al L5 ad i — 2Bt fk, Bas i T
— B A R R AR AT A T 0 IR R AL AR R
W WG FR 2 d IR AN AR, FHAR B 10 A% 1 R AT B
BFW (ODg, =0. 6) 32 Yt 8 min J5. L83 3 d. R )5
#: %4 Km 50 mg/L Al Cb 500 mg/L [ ik 43
fRRE IR 5k DT, RR P ZE K B 2~3 em J5
i A ¢ Km 50 mg/L Fl Cb 500 mg/L 41 4= 43
RigR st ik — 2B 0 ik . B A H X — )7 . 3k A5
T2 PCR,RT-PCR il A FH 1 9 25 A 5% 4k 4 &
Rk

TEARFT WA 3 04 40 B 35 4% 5% A6, B % 58] Km
o YR R G B 3R DR R BRI AR AR AR R L AR
Km 57 4 J3 BE A 52 e 5 A6 40 i 0 18 5 2 G SURE
A RANE AR Al AR K R R AE T K
Z W RN L B SR 5 I BB T O A R
Km(100 mg/L"* " 5§ 150 mg/LM) fl) 1% 3% 3% v %
TE AL IR L 3R R B A E TE Km 9 35 57 5t
FERAETEERK/NEE T Km W3R LA
FRUST, AHIFgE 45 R WL H R 997 MR B A Y AR
XF Km AR U HAE Km 7 5 ¥ B2 =50 mg/L (1
SRR FAEANRE A SO S, R A ) Km
Ji Mk BN 50 mg/L,

FERER AR A A S 7 kb 3 F T-DNA # 5
(A 43 S I = A A 5 43 ) LA R R A2 285 40 B 1 T
SE R A T b A 5 A ) 0 S B L X i 2k

7 J6L 8T 9 TR % B 407 100 30 20 A S i L X AR
AT TR IR G (T A2 5 i 0 IR I )G 1S
T JEE ek v+ 2 S ORI A T 1 JER 4 DR A/ D50 A e
LA ARHEFEEE R R W] 0 o 7 fLd 5 2 d 4%
PR 5 5

AT A K R A AT TR AT IR e S A B o A
B AR ST BB R 997 B IE A I A 1E R R B
10 5% [ A AT B B I (ODygo0 = 0. 6) 12 0 28 38 i 35 35 2
d BAME AR 8 min. BE )™ Az A 68 B BT AR A
POVEZE AL R AR X AT B 00 e O 72 rh e B,
FI BRIV JEE o i » 2 0 I i BT G B I AT
T A T T 4 B2 3t ARG o R 3 7 0 A 1 AR T T A it
A BRI B A B 2 A

HME M S ARAT T L B 5702 T-DNA B 8 2 ki
Wy 00 L ek A I SR N 8] B R B R B H Y
LN A B 5 B A A B0 JOHE . ART TR B 2 A A
JEANBESL B Fe Ak, B %5 16 h J5 A RE 5 & MR &5
O R 7l T-DNA R ) A0 M K R R
Bl AL R SR ) AR AE 1 d BL L ARG
B M A It A A 5 A T G % SR 6 ik 1] LA
3 dNH.

SR A 24 19 B0 2 P AR 0 CanAS L 56 b 3210 /9
Kom) #5479 36 - BELE 25 A 126 £ 700 09 55 57 2k AR A
I3 I T A 20 A SE Sk B A A T R A o R A
F0 2 R 8 JI D) 5% A B4+ o BE e IS4 ) ml R T S I
f14 5 /1N Cllfi > Joi 5 e &2 AR g 30 496 51 A i o Jo o ¥k
JE o R AT B AR BT A R A TR R R
HATH kAR R SR TS ERME . LA RN R
e A R 6 AN 8] T AN [ AR A Ch i
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