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(# 1 [BM] FHRERITE (Agrobacterium tume faciens , GV3101) A>T 75 RAT e 15 B 3 R AL 20 R
B S AR SR e . KO 0R Y DA 58 M B S AR 972047 0 B R A2 A SR TR R AT A S B S IR S A
T A I IEAT 3 A I L ) R E AR X 4 AR A 1 T S5 AL AR A R e A R R L B U % R R - R ) AR
TR AR AL L FE I AN R R A B (PAL) (2 B A AL (PPO) &P . (45 R ) il B R E A T Ptk 8o 74
W, AR5 32 ML A B S RIAEB Db B U 35— BG4 A S 81 00 0 P T s vk 2 5 SR 3R BT, 2 Mk A VEE AR 2 P
Ja AR IEH , 75 A 2 RAEEER S 7 Rt R Ak, 3 RRAR B IC K AR L 53 Ah 1 BRAE SRR 16 d JE AR R B &
AR X FRAB AR B S 55 3 Rt 3t 10 B Ak S R A IR, B A R B ) B S A L i e B AR R 205 7 R 2 B
A R AEAR .15 d AHPRJL PR T s B B AR B PAL B2 PPO 36 PR A IS 3 | 35 5 T X% I PAL 3G P AE Rl S 4~10 d
PRAFAE— N BEE KT, 10 d J5 SGRGE T [, PPO TG PEAEHERD 2 d J5 s I & e 4D 6 d SR BI0E(H . Z 5 T Ih 218 T
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Genetic transformation of stilbene synthase gene and research
on resistance of transgenetic tobacco for
Thielaviopsis basicola disease

ZHOU Wen-li' , TANG Yong-hong”, CHEN Yao-feng',
CHENG Ju-long”, WANG Hui-giang' s YANG Mei'

(1 College of Agriculture , Northwest A&F University ,Yangling s Shaanzi 712100, China;
2 Tobacco Institute o f Shaanxi, Xi’ansShaanxi 710000,China)

Abstract: [Objective] The study was to obtain transgenetic tobacco with the stilbene synthase gene by
Agrobacterium mediated to improve the resistance of tobacco for Thielaviopsis basicola. [Method) With
the leaves of ordinary tobacco varieties “97204” as recepter, the stilbene synthase gene was transplantend
into tobacco genome by Agrobacterium(Agrobacterium tume faciens ,GV3101) mediated method for mole-
cule detection,the change of soil and root was observed and the enzymatic activity of PAL,PPO determined
by irrigating root method after inoculating by T. basicola for 4 plants of transgenetic tobacco with the stil-

bene synthase gene. [Result] By Agrobacterium mediated, resistance choice and molecule detection, 32
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transgenetic tobacco with the stilbene synthase gene was obtained. Among the 4 transgenetic tobacco
plants,two used for resistance research grew normally, the other 2 slightly yellowed on the seventh day.
The roots of 3 transgenetic tobacco had no signs of desease,root of another transgenetic tobacco had black
coating after 16 d. The plants of constract appeared and wilting signs appeared on the third day. As time ex-
tended the plant of contrstract aggravated, and it showed obvious desease signs on the seventh day. The
plant almost died on the fifteeth day. The enzymatic activity of transgenetic tobacco of bottom PAL,PPO
was significantly higher than constract. After irrigating root vaccination, PAL enzymatic activity of transge-
netic tobacco kept a higher enzymatic activity level in 4—10 d,10 d enzymatic activity fell rapidly,although
the constract had similar change. The rangeability was very small; PPO enzymatic activity of transgenetic
tobacco rose quickly two days after irrigating. On the sixth day it reached the peak.then fell slowly,but the
PPO enzymatic activity of nontransgenetic tobacco rose quickly two days after irrigating,then slowly fell.

[Conclusion] Among the 4 transgenetic tobaccos with the stilbene synthase gene used for resistance re-

search,3 plants expressed better resistance to T. basicola.

Key words: tobacco; stilbene synthase gene; genetic transformation; Thielaviopsis basicola ; resistance
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M A AR BB Bk B T (Thielaviopsis basicola) 5l
T 110 AR FE s 2t M AR o 2 Y
30 B A XA R AR T M R R AT Ik 3026 L)
o TR, H T R A R T R Y U R B A R
AR R ) 2 A o AR DR A N Y R A

B 4 (Stilbene synthase, STS) BB G5 Y
IR OGRS L T S 2 Ak A E L I DY R A R
FAEH SHEYA G WHUR B . B R
B, — LA A R GOR L RA R S A W A D AR AR
TLREEZ A S A . R R S Y.
T B R HE— 2D A X L T MR DR 7 AR
RS, (A WL (3'-4 trans-resveratrol)
Je W 0 O A ARG o A TR LIS T
WG A ORI GERTEE A SR, B I A e R A
TR 22 A4 KR 7 i R R N R R B
PRI 20 T 2 H AT M X I ) R R )
26 Fo B TR EL A IR IS M, 3R I O R R 22 4 Kl
6 1 & o kA

A R A B TR T B IS T I A
fitg A AN O R A A (AT R A B AL L I S A
PTG R AL & W KA R AL & R i
ARG AL L B A L A 1Y 5 A R AR 5 A
PHTmE AR G R AL B W KT AL & 1 1 3 e
A B 4 s AR BT . BT B R AR
AR ST R R o B G i R TR A AR W Ok By 7 B
PERIRR BT 98 F5 2 00 IR e e/ 2 REY LR
KRR BB AR L R ) i e Ak Th R A
THE;E . AT LS M AR 972047 0 A

N2 R IR R AT B A T3k AT TRATHE A T
P18 G Tl DR 2 A 25 3 A s DA B B R DR A e AR TR
JEE 5 DU AT 9+ 5 A ) A e DR 5 R 4R vy 3 3 A
PR TR 5 1 o LAY Sy JHC At R 0 B0 1 o e S A
WF5E S IS A A

1R

1.1 #&# #

L1.1 A a4t A0 40 55 Rl R 972047, i
B VG 48 A0 A Y BT AR AL

1.2 dB#fhsr SATEAMEFEY RS
#H AR pWR-STS (% BB & br 10 5 A AN S & il
P BRI AT G V3101 (4 Ik KRB ZARin D) .
B ITORL A K K B T K 25 P G R ARR B K2
BRI AR B

1103 SRR M0 AR DR s s R 56 A AR op 2R
W (T. basicola) s 11 = B 8 4k BE 4 Bie A= 9 42 AR B
TR AL

1.1.4 PCR 3% EAMEFNIIY 1.5 -GCG-
GATCCATGGCTTCAGTTGAGGAAAT-3', 8 ¥
2: 5 -GCCTCGAGTTAATTTGTAACCATAGG-
3B W LA T A .

1.1.5 3 iZ A FESEEFHFIL.MS+1.0 mg/L 6-
BA-0.1 mg/L NAA+30 g/L fERE+5. 8 g/L B
BRSO E R R AL . MS+1. 0 mg/L 6-BA-+0. 1
mg/L NAA+30 mg/L KA & (Km) +500 mg/L
Cb+30 g/L JEME+5.8 g/L Bilg b s i ik A2 AR Ky 37
F.1/2 MS+20 mg/LL Km+400 mg/L Cb+30 g/L.
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FEWE+5.8 g/L AR B
1.2 JBh DNA #9325

P H 5 JRL R KT A TR R B B TR TR
A 50 mg/L Km [ YEB W& K; 32 W, 78 28 C 1%
Fi 24 h, G AR UTURL DNA,
1.3 MWMEMEEEL
1.3.1 Wl & HEALFRE GV3101 ik
S CHR 120 7 3k . K5 LIS AR g AL FF B
GV3101 B TEM N 50 mg/L Km & 50 mg/L Gent
(RAREZOM YEB #5375 LRIk, F 28 CH &K
Bigt 2 d P K VS PREBUR VS T 2 mL
4 50 mg/L Km } 50 mg/L Gent # YEB #1455
FRHerh 78 28 °C 210 r/min FEFH HEFE 1 d BRI
PR T #6120 mL MS W 1A Ky 77 3k v gk 52 1% 5%
5~6 h,fF ODgso fH A 0. 6 I FH T 4L,
1.3.2 MEWHEHML F 20 mL BHKS MS IR R;
FRIAGARB 1 2 1IRG A 5 CE R 20,08 7~38
I i 08 P R 9 B S G R K e gk 4~ 5 i, YDAk 1
em X Tem 9 /N, A Bl R 4 1) BRI P e 7~ 9
min Ji7 B KRR 8 4RI 2K v R 3 T B SRS
BEFSRFRIL L, T 26 CIHiE3%k 2 d FEHILEK
Pk 4~5 W F) 400 mg/L Cb Y MS WA K 57 5 o
R 6~8 min B, JC B U8 40 R R TE K S8
U5 O e IR B RS A IR 1 A0 Ak 1 i
K F 3 om 5 A7 Bt B 0 e A MR B R 0L B AR AR .
1.4 HERFRMEEKA PCR & RT-PCR #& il

(1) PCR #: i, #% & DNA [y # B R H
CTAB "™, # 3N R PCR A0 : LA & H Y
B PRI SR Sy BE P et B A B A e A Sk B o B
FEG WL N S Wy, Febr o RN AT PCR &84, [ b
SR 294 “CARPE 5 min; 94 CAS M 30 5,60 CiB ok
30 s, 72 °C #E M 2 min, 35 MHEI; 72 °C ZEAf 10
min, I B RFR 25 pL: Buffer 2. 5 pL, dNTP
LOpL. B4 1 1.0 uL 814 2 1.0 uL.Mg" 1.5

pL.Tag DNA 0.4 pL.ddH,0 16. 6 pL.DNA 1.0
pLlo. RB&EH G 6 L PCR = H7E 1% Bifig b
B b AT HL VKR

(2)RT-PCR ¥, JH Trizol 7 #£ 8t PCR #
) 222 6P P 2 e R AR R AR 40 BT . RN %
SR cDNA B — 4, DLCFE 5577 W) o B AR 3 AT
PCR 4 $f , DU e A0 AT Bk hy B R 6 B8, Bk Ay BH
XF B 514 B O S AR 14D
1.5 HEFERENIREERIKR

A AR T BT TR B A T PDA K R L (B 28
200 g. #ZWE 20 g, JEhE 16 g, Z8187K 1 000 mL) ¥4k
b 25 TCRERESR 9 d Ja TG K U AR 2R 8 A
5 W BE PR ] 21074 /mL £ HI . A PCR & I £
BHA: 0 5 R DR B P s M 4 BRI 3 — 3 AR KORS
R A A R AT MR R DA SR i, L 3 BRAR %
PRI 575 A o FRE SR P VRE AR TR B P B 3 mL 0 AR
T AT 0 U VR VR AL 2 o T AR R 2R B B
SRR A FE R K ORRFFE I . R AR A 24~26
C HEAREZ R 5 SR R b, 358 73 R R AR 1L
1.6 HEFNFEEMREERBEEEEENNE

G3 THEFP R AR SR N TR S 0.2.4,6,8,10,
12 d, U BEnt Ry H T B s PR . 2R T 2R i
fitf (PAL i P I 58 2 B EACSC Y k. 28
AL (PPO) T M 72 2 B 2 i 5 1 Oy i

2 AR5

2.1 WEHIMEKRHRE

FHARKT R e o 1) 8 5w 22 3L %5 % L 0 6 7
ERE 3 LB SR 5, 12~16 d J5 SME Ao b i 2
R 1) AL AMEAR K 3~4 em BHTME2F
(& 1) A4 2] & 20 mg/L Km B9 fifi 16 25 AR 5 5%
B L RIR A To) o T A0 0 B A AR R i B i 2~
3 d.dJr B/ i B A SRR R (B 1D L 0 2 i e A5
B 157 AP AR

PET Ot B DAL O e AR 1) 3 A
a. SME R IR 2 A b PR ZE s o BP0 AR AR 5 . R R R R B

Fig. 1 Regeneration of transgenic plants

a. Explan differential buds;b. Resistant shoots;c. Resistant shoots rooting;d. Transgenic plant
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2.2 MWHERMEEKOKN

2.2.1 PCR#&m DI 015 20 157 A4tk
LA IR 2 A R Ak (B X R I - 4 A DNAL g e
M, LLE B 5L R Bk Ry FH X BE 3E 4T PCR 7

13 12 11 10 9 8 7

1185bp

WA R A 34 A YU AR YT S BOR A [
45 S R 2l L 2> T TR 1185 bp (& 2) . i B 1
Xt MR AR R 973 R S A A 0 20 W] G Tl A
DB B R 2 b

6 5 4 3 2) 1 M

2000 bp

1000 bp

750 bp

500 bp

250 bp

2 FR4 G DR R bR PCR I 25
M. FRUESN 7 Bdt s 1. PG I8 5 2~ 12, 5 3 DR Bk 5 13, B 1 ot R
Fig. 2 PCR detection of parts of transgenic plants

M. DNA Marker; 1. Positive control;2—12. Transformed plantsl; 13. Negative control

2.2.2 RT-PCR #a X PCR £l & BH 4 1 34
R i DRUAH B i 4R UL RN DU 5% AR A AR 0 BR
PEXT RE L B B OAY EE B Y BOR S BE M X ] 4T RT-
PCR K, & LA 32 kP74t 75 H Y F Be R/
— B s L 3) o T X HE AR A ik R 9 14 A R
St FAA 32 M 7E mRNA ZKOF b K il 2 45 5 3

12 11 10 9 8 7

1185bp

PR e 3k, LAY 2 R A ARG T 81 A1 KR DR Y 33k, 3
PO IEN DR, BLR7E DNA KF B ZHA SR
L D] 5 B 0 R AR R DS 2 L E A B AL A ) ) A
UL DR 2% 3 A7 5 DR 8K A B R 3 T R R A AR
AN dE 3 A B A K R AR E TR — R R
$5 It o

5 4 3 2 1 M

2000 bp

1000 bp
750 bp

500 bp

250 bp
100 bp

B 3 FArEE L R B A AR RT-PCR A i 45 S
M. FRUESNF B dt s 1. PG I8 5 2~ 11, 4% 3 DR Bk 5 12, B 1 ot
Fig. 3 PT- PCR detection of parts of transgenic plants

M. DNA Marker; 1. Positive control;2—11. Transformed plants;12. Negative control

2.3 HERFEENRREBEHFHFLE

TR AR A2 e 5 Bt 2 TR 0 e R O JC W 8 1) B Ak R
FEEAR RN G T R 2 MR i PR
PSR AL (R AA) 5 T A BEAE AR 3 R 5 56 3 Rt B
S LD IR A B 2 S R B R I ] Y A L i
BRI 5 7 RIS 2 R B WY 0% & e R (P 4
B),#| 15 d BHEMEILFFET .

FEFP 16 d J5 4 BRI SEDIIA R rp A0 1 PR (H 2
FfJG 5F 7 % M B A B A A R bR 2 — ) B AR AR
TR AR R ILGE (B SA) oAl 3 BRAE I IEH BRI
AR A T 5 T AH N 0 X AL PR AR P 1 B ™ Y
K BRI FEAEAR (B 5B . G5 R R A MR N 1 T
A F IR T G 972047 X8 4 AR T 5 Y
k.
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P4 B DRI R CAD B 3 B ik PR A B (T3 2 il AR S B0 9 A1 5% 7 SR I it e 00 1R

Fig. 4 Symptom of transgenic tabacco (A) and nontransgenic tabacco (B) on 7th days after inoculation

5 B BE PR B CAD B AR B 56 R e (B TR 4L AR SR R 25 16 TR AR BT A9 A IR

Fig. 5 Symptom of transgenic tabacco (A) and nontransgenic tabacco root(B) after inoculating 16th days

2.4 HEFEMWEZE PAL #1 PPO EEH T

1 6 A LAt o 70 2 0 A R o A L B
B RR B i PAL 36 M T X5 B3RP 2 d 5 PAL
TEHETF IR 58 . 4 ~ 10 d PRFFTE — 5 g 136 K
210 dJE IR S T R 5 X R B PAL 3 PEAR
A B 15 B 5 DR AR R R o {EL 8 b R B A N B
PR RE i PPO T M 7 422 B0 00 5 S 28 T 995 041 i =5
FXF L3R 2 d J5 PPO Jf PE R ol T L ZE 52 Rh 6 d
B A BN W E L 22 J5 FF 05 2248 T [ 5 T % JECATE 75 A 422
i 2 d PPO WG PET e, Z 5 218 IH i, 6~12 d

651

s min~")

PAL activity

PALIGE /(U - g™!

0 2 4 6 8 10 12
B FN S B E/d Time

FEIG T W 78 Al B 5 0 R DR R AL AL Ak i
BN,

DL 185 S 3R B L TG 6 e J DR AR R 5 2 R e B )
JH L T 32 90 5L TR AR G JE R s o 4 5 5 B 1 A
K (PAL PPO) T 1 ke HEHT I I 14 185 15 14 405 5%
S LR B AR AR R W R 5 PAL I PPO I
Th i e G T AR S N L, R AR 56T
9o 1 K 5 ) TS A T R TR S R T 972047 A
A 995 ) B e

PPO activity

PPOIEH /(U » g™' » min™")

0 2 4 6 8 10 12
HeFhJ5 i [B)/d Time

[ 6 AR RS I %) B S IR B i PAL L PPO 35 14 1) 52 1
e FRAENMIRR 1w BEREINIRR 2 A BEHEDIMIAR 35 BRHEBIMIEK 45 % CKl; @ CK2; -+ .CK3
Fig. 6 PAL and PPO ctivity change of transgenic tabacco leaves treated by T. basicola

— &—. Transformed plant 1; —m—. Transformed plant 2; — A —. Transformed plant 3; — x —. Transformed plant 4;
— % — . CKl;-@—-.CK2;—+—-.CK3
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B H DU SRR R AE P LR R A P A )
BAEGEMPURE M FBh T®E R bk =
T Dt A B /IN B AR S 45 DR L R RE AR g b R R
M A 7 T B ARk, ) 2 TR TR B AN R
YU FEF L LT 5 B L A (chitinase gene, chi) .\ p-
1. 3-% 5 B il 2 P9 (B-1. 3-glucan, B-Glu) \DREB1A
FE AT ChIFN-o JE PR 5 AR R b, 55 55 006 00 0
sl R TS SRy R R B R R R BRI T — A R
SR MR,

25 B A Tl B L 7 W B B TR ) L
I A I8 T RE BT T 0 BT RS R A
Fb 0 B 1) i TR SO AT AR JE R
A B 5 38 2ok AR TR A S 3R AR T 32 MRBH MR
B AL UM 5 bk 4 RRK SR — 2 AR ROk
A R 00 R AR 5 R FH TR AR S 0 AT R S 1 B
W L T AR T AL R R e L R v Y A B
PRI AR 3 Bk Ay B T L DR 3 R AL TR Y e
JT R

PAL 25 4 s 9 AR it % A BURNTTRR A 6 19 B
TR L 25995 PR AR ) L A0 A2 B0 RS )R 3 PAL &R
ESIWRaA sl NIl shiT v i1 ol 3 NS I N TR BB s et ]
B 6 — 72 119 48 Jf 3 1B P9 DL B 1k L — 2 O
F L WESTIEBA L R W) 32 SR [ IR e J5 PAL
WPE LT BRI RS R B Rk A
P M (SAR) B PLE M B SR TMV 28 30 H & 1
ORE  PAL T P 7 A P S BA S R T IR A R

PPO 1] Ak 19 25 9 o7 S8 Ak iR » 5L AT AR 58 1) 75
P RE A SEHG IR R . Az I A oY R L B b
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