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1 1 1 2 2%
(1 410128 2 510642)
PCR PEF-5#18 (ISR)
PRs GR
Forl PEF-5#18 SAR
ISR ““Forl- -PEF-5#18” SAR ISR
Forl PEF-5#18 PRs (PRI PR4 PR5 PRO6)
GR POX PAL SAR
ISR Forl SAR
PEF-5#18 ISR
S476 A
(Fusarium oxysporum f.sp.radicis- PEF-5#18
lycopersici, Forl) Forl
[8]
[ << - - il ISR
RT-PCR “ -Forl-PEF-5#187~
231 (SAR)
(ISR) PEF-5#18 ISR
[4]
1
(ISR) 1.1
(SAR) ISR (Pseudomonas
(JA)/ (ET) SAR fluorescens)PEF-5#18( )
(SA) 131 Fusarium oxysopoyum f.sp. radicis-lycopersici (Forl)
1] -80 C
Bonny Best( )
(0 ~ 10 cm )
7 183 mg/kg 166 mg/kg
(2009B090300330)
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307 mg/kg 713 g/kg pH 8.0 °C30s 72°C 30s 40
1.2 PCR 72 ~ 95 °C
LB LB (Sigma ) PDB
PDB (Sigma ) PCR 3 LeActin
RadSafe (RadSafe ) SYBR green el
master mix (SsoFast ) DEPC (Invitrogen ) 1.6
RNeasy Plant Mini RNA Excel 2010 SPSS
(Qiagen ), RNeasy (Qiagen
) SuperScript RIII (Invitrogen ) 2
[9-14](Sigma ) 2.1 PRs( )
1.3
4 PEF-5#18+ PRs
Forl PEF-5#18 Forl
() PEF-5#18 ( 1 ) Forl SAR
LB 180 r/min Forl PRI PR6
48 h (10° cfu/ml) 1 5
1:10 (v : m) 5.40 5.21
(10® cfu/ml) PR4 1
(Forl) PDB 3~4
24 °C 180 r/min 120 h PR5 1 (
10° cfu/ml 328 )
1:10(v: m) PEF-5#18
( 15 cm) 600 g PRI 1
3 1 1 3 5 2.80
g PRS5 3
15 5 1 1.79 PR4  PR6
(15h 22 C 9h 19 C 1
) 5.43 3.60
1.4
1 2 3 4 5 ( ) Forl
3 (PEF-5#18+Forl) PRs SAR
ISR PRI
-80 C 3 4
1.5 RT-PCR S
0.1g 4.80 PR4 SAR
RNA 2 PRS5
1% 1
0.5 pg RNA oligo 5 224
(dT12-18) 20 PR6 1 3
pl cDNA ( 548 )
RT-PCR CFX96 PCR 2.2
10 ul PCR 3 ul(1/10 2
)cDNA 1 pul 0.5 pmol/L (F/R) 5 ul SYBR green
master mix 95°C30s 95°C15s 60
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oCK m Forl m Forl+PEF-5#18 o PEF-5#18
0.35¢ 40
L A) a 35¢ (B)a a
3.0¢
25¢
20¢F
1.5}
1.0}
0.5r
0.0

ATIX R IR e i

AR R IR etk

FERIIRHE] (d) FERRIRHE] (d)
(A. PRI B.PR4 C.PR5 D.PR6 P<0.05 )
1 Forl B8 TIERTE L RBERAE PEF-5#18 WEMFIEEH PRs iR FE R IXR N

o CK ® Forl & Forl+PEF-5#18 o PEF-5#18

7.0¢
3.0r
60l a ) B)
I# 50t ig =
= a0t
® 40t ®
=N = 15}
I =
& 2.0¢ = 10
o jumag
= 10} T05f
0.0 0.0
BRI (d)
6.0r
‘ ©
@2 5.0t
= 4.0
i;ﬁ 3.0
Eoof
1.0}
0.0 : "
FEFRATHE] (d)
(A.GR B.POX C.PAL)
2 Forl BB TEMR X IREAME PEF-5#18 31 & GR. POX. PAL S I ERFIERE M
1 5
(GR) Forl GR 2.42
3 ( 3.02 ) Forl POX
PEF-5#18 GR 1 3
3.98 1.98 PEF-5#18
PEF-5#18+Forl GR POX
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50
5 2.3 (ISR)
2.63 PEF-5#18+Forl POX
2.30 3 Forl
PRla
Forl PAL 1 2.40
5 5 7.19 PEF-5#18 PRIa
Forl PAL 1 2.57
4.2 PEF-5#18+Forl PAL 5
6.63 PEF-5#18 PAL PEF-5#18+Forl PRla
1 ( 220 )
2
0 CK ® For/ 8 For[+PEF-5#18 m PEF-5#18
8.0 6.0
7.0 (A)

HERpIR ] (d)

(A.

250

1 200+

ik

15.0+

10.0+

AT B R 5%

5.0t

0.0

PRIa B.
3 Forl BMETHEMZ X IREME PEF-5#18 X &FE A LiFEKEERRIEZHEZM

3 PEF-5#18

Pin2 1

(Forl

3 Forl

1~2

(PEF-5#18 PEF-5#18+Forl)

4.15

2.49

3.90

PEF-5#18+Forl)  Pin2

5

343 )

PRIb

PRIb

3~5

2

5

3.33

BERhIRHE] (d)

Pin2 C. PRIb)

3 %ig

1) 5098 L5 B iU B PEF-5#18 fit i 3 & i il
BE= 42 ISR Fittk e b7, HoA #k PRs (PRI.PR4.PR5.
PR6) K GR. POX. PAL %5Wi PR 475S
AR WIEE Forl Whnwy, #n a5 33215
SHuPEsz SAR A ISR L[FIME I sgm, & HurkE A
17 5 RIEFRFMA L SAR Fl ISR Hritifs 34
WIYR 2 ] i 5 i A K .

2) RSB Forl XIZATHAR) SAR Ptk F1k
SR BT SA TAYIRAE; MR UGB
PEF-5#18 Xf (1) ISR P75 T 4% T B A0 ) 3= 22
W T 2R FTBR AN 208 W 12 6 45
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Induction of Systemic Resistance and Signal Passway Regulation by
Pseudomonas fluorecens PEF-5#18 Against Fusarium Wilt Disease on
Tomato

ZHANG Liang', SHENG Hao', YUAN Hong', ZHAO Lanfeng®, LI Huaxing®"

(1 College of Natural Resources and Environment, Hunan Agricultural University, Changsha 410128, China;
2 College of Natural Resources and Environment, South China Agricultural University, Guangzhou 510642, China)

Abstract: In this study, the expressions of pathogenic protein genes (PRs), defence related genes like GR, etc., and signal
regulated key genes of SA, JA, ET passway were analyzed through RT-PCR technology in order to understand the mechanism of
induced systemic resistance by P. fluorescens PEF-5#18 on tomato. The results showed that the pathogenic For/ and P.
Sfluorescens PEF-5#18 could induce tomato plant resistance by SAR or ISR, respectively, whereas, under the interaction condition
of Forl-Tomato- PEF-5#18, the joint-inducing effects from SAR and ISR affected tomato’s resistance. Compared with the control
treatment, all of the PRs family (PRI, PR4, PRS5, PR6) genes as well as the related defense genes (GR, POX, PAL) were
up-regulated, however, the expressing values and dynamic changes of induced genes were influenced by the SAR or ISR type and
inducing time. In addition, the results implied the SAR induced by For/ was regulated through SA singal passway, and the ISR
induced by P. fluorescens PEF-5#18 was mainly depend on JA or ET singal passway.

Key words: Pseudomonas fluorescens; Induced systemic resistance; Tomato wilt; Signal passway
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