g AR FEB 20, 2008, 35(2): 209~214

Microbiology ©2008 by Institute of Microbiology, CAS

tongbao@im.ac.cn

[ F§ PCR-RFLP &3 PCR #& M &\ $EAH

om EARD xXEE"
(1. 150030)
Q. 150070)

B E: 3 HREINREIOE (Fusarium oxysporum f. sp. cucumarinum). 23 P9k H B (Fusarium
spp)E A B A LG 20 A B .6 b E A= 7 MR A A4, RN AL F AR A RIE DNA,
#47 PCR-RFLP #» £ X, PCR #30], iX%E# PCR-RFLP 42 5 R 8% & K 4 Fusarium & W R4t
7 $ X, PCR #F %N K k0 LA 471, & A 44889 PCR-RFLP 4= £ X, PCR #4252t 4 o6 &
INALRHAT T K, R AV, AAY F R T EEN L RTF IR EN)EN E TR ERA,
PCR-RFLP /£ & J& su At 347 & 3d B =T 42 M 2] 7% R #, M £ X PCR EHAT B 5d 7 4640 2] 7 R H
KB HRAEZ R, H/NKMIAH, PCR-RFLP, £ X PCR

Detection of Fusarium oxysporum f. sp. cucumarinum by
PCR-RFLP and Nested-PCR
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1. Dep. Plant Protection, Agricultural College, Northeast Agricultural University, Harbin 150030
(2. Harbin Agricultural Technique Extension Centre, Harbin 150070)

Abstract: Using three strains of Fusarium oxysporum f.sp.cucumarinum, twenty three other Fusarium iso-
lates, thirty three comparison strains from cucumber rhizosphere as materials, we used PCR-RFLP and
Nested-PCR for detecting Fusarium oxysporum f.sp.cucumarinum on base of total DNA chemical cracking
method. It showed that PCR-RFLP could not differenciate different species of Fusarium. Nested-PCR is
special for Fusarium oxysporum f.sp.cucumarinum. PCR-RFLP and Nested-PCR detected successfully the
pathogen in diseased cucumber plants inoculated with Fusarium oxysporum f.sp.cucumarinum. The two
programs both can be used to detect Fusarium oxysporum f.sp.cucumarinum in cucumber tissues without
eyeable symptoms. PCR-RFLP could detect Fusarium oxysporum f.sp.cucumarinum in the inoculated tissues
of susceptible cucumber plants on 3rd day after inoculation, but Nested-PCR could detect the pathogens on
the 5th day after inoculation. It indicates that PCR-RFLP is more sensitive than Nested-PCR in detection of

Fusarium oxysporum f.sp.cucumarinum.
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ITS1/1TS4® 59 PCR
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TCCC 3 T1TS4: 5 TCCTCCGCTTATTGATATGC 3~
EcoR Hind Hae Hinf
Mse Hpa 6 R
PCR 9 uL, 10> buffer 2 pL, 50,
20 uL, 37 1 h,
2 puL 6>Loading buffer ,

http://journals.im.ac.cn/wswxtbcn

1.2.4 PCR

BIK1/BIK2

BIK2/BIK3

[10]

BIK1/BIK4,
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Fusarium sp.( 2,3, 14, 15)
Fusarium sp.( 18)
Foxysporum( 7 Fusarium sp.(
12) 3 Fusarium
Hinf1  PCR-RFLP Fusarium
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800bp PCR (4,7, 11), F solani 13, 14) ( 15, 16) ( 17, 18, 19)
1) F graminearum( 2, 8) F. acuminatum( (1 2), BIK1/BIK4
3) F moniliforme( 6) F. oxysporum( 5,9, BIK2/BIK3
10)  Fusarium sp.( 12) (
1
Table 1 Primers capable of differentiating Fusarium spp. from other strains
Nested PCR by
. PCR by primer ITS1/1TS4 primer BIK1/BIK4
No. Isolates Sources Locations and BIK2/BIK3

a

—_

Fo.f.sp.cucumarinum

2 F.o.f.sp.cucumarinum
3 Fo.f.sp.cucumarinum °
4 F. oxysporum
5 F. oxysporum ¢
6 F. oxysporum
7 F. oxysporum :
8 F. oxysporum !
9 F. acuminatum
10 F. solani
11 F. solani ¢
12 F solani b
13 F. graminearum b
14 F. graminearum
15 F. graminearum
16 F. graminearum d
17 F. moniliforme d
18 F.o.f.sp. conglutinans d
19 Fusarium sp.
20 Fusarium sp.
21 Fusarium sp.
22 Fusarium sp.
23 Fusarium sp.
24 Fusarium sp.
25 Fusarium sp.
26 Fusarium sp.
27~46 20 . .

20 isolates of fungi
4732 2 isolates of bacteria
53~59 7

7 isolates of actinomycetes

ITS1/ITS4 BIKI1/BIK4  BIK2/BIK3
ITS1/ITS4  BIK1/BIK4  BIK2/BIK3
: There is a significant PCR product band by primers ITS1/ITS4 or BIK1/BIK4 and BIK2/BIK3
: There is no significant PCR product band by primers ITS1/ITS4 or BIK1/BIK4 and BIK2/BIK3
a: ; b ;c:
;5 d:
a: Presented by professor LIU Xue-Min who works in Northeast Agricultural University; b: Presented by professor LV Guo-Zhong who works

in Dalian Nationalities University; c: Presented by professor XU Yan-Li who works in Northeast Institute of Geography and Agroecology,
CAS; d: Presented by professor LIU Xi-Li who works in China Agricultural University
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1 ITS PCR Hinf (

Restriction endonuclease digest profiles of ITS-PCR products amplified from DNA of Fusarium spp.
with primer ITS1/ITS4 and Hinf

M: DL2000 marker; 9,13,17: F. o. f. sp.cucumarinum; 1: F. oxysporum from cucumber(avirulent to cucumber); 2,3,14,15: Fusarium sp. from water-

Fig.1

melon; 4: F. solani from soil; 5: F. graminearum from corn; 6: F. acuminatum; 7: F. oxysporum from soybean; 8: F. moniliforme; 10: F. graminearum
from wheat; 11: F. oxysporum from cabbage; 12: Fusarium sp. from grass; 16: F. solani from soybean; 18: Fusarium sp. from melon

bp M 1 2 3 4 5 6 7 8 9 100 11 12 13 14 15 16 17 18 19

1000
750

2 BIK1/BIK4 BIK2/BIK3 PCR ( )

Fig.2 Agarose gel electrophoresis patterns of PCR products amplified with the primers BIK1/BIK4 and BIK2/BIK3
M: DL2000 marker, lane4, 7, 11: F. o. f. sp. cucumarinum; lanel: F. solani from soil; lane2: F. graminearum from corn; lane3: F. acuminatum;
lane5: F. oxysporum from soybean; lane6: F. moniliforme; lane8: F. graminearum from wheat; lane9: F. oxysporum from tomato; lanel0O: F.
oxysporum from cabbage; lanel2: Fusarium sp. from watermelon; lanel3-14: Fungi; lanel5-16: Bacteria; lanel7-19: Actinomycetes

2.3 Rz B
2.3.1 PCR-RFLP

4 () 70

; : DNA PCR
; 3 4 )« 7 )

bl

bp

1000
750

3

PCR
Fig. 3 Agarose gel electrophoresis profiles of PCR products amplified from DNA of susceptible cucumber
plants inoculated with F. o. f.sp. cucumarinum

M: DL2000 marker; 1: Healthy plant; 2-9: Plants of 1d, 3d, 5d, 7d, 9d, 11d, 13d, 15d after inoculation; 10: Positive control(DNA from myce-
lia of F. o. f. sp. cucumarinum); 11: Negative control without templet
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4

PCR

Fig. 4 Agarose gel electrophoresis profiles of PCR products amplified from DNA of resistant cucumber
plants inoculated with F. o. f. sp. cucumarinum
M: DL2000 marker; 1: Healthy plant; 2-9: Plants inoculated for 1d, 3d, 5d, 7d, 9d, 11d, 13d, 15d; 10: Positive control (DNA from mycelia of

F. o. f. sp. cucumarinum); 11: Negative control without templet

s 750 bp ,
ITS1/ITS4
DNA
Hinf | ( 5 o), 3 ,
480 bp 200 bp 100 bp,
PCR-RFLP ,

F o. f.sp. cucumarinum

5 PCR Hinf

Fig.5 Restriction endonuclease digest profiles of ITS-PCR
products amplified from DNA of susceptible cucumber plants
after inoculated with F o. f. sp. cucumarinum by primer
ITS1/ITS4 and restriction endonuclease Hinf

M: DL2000 marker; 3-9: Plants inoculated for 3d, 5d, 7d, 9d, 11d,
13d, 15d; 10: Positive control(DNA from mycelia of £ o. f.sp.
cucumarinum)

M 10
bp

6 PCR Hinf

Fig.6 Restriction endonuclease digest profiles of ITS-PCR
products amplified from DNA of resistant cucumber plants after
inoculated with F. o. f. sp. cucumarinum by primer ITS1/ITS4
and restriction endonuclease Hinf

M: DL2000 marker; 3—9: Plants inoculated for 3d, 5d, 7d, 9d, 11d,
13d, 15d; 10: Positive control(DNA from mycelia of F. o. f. sp.
cucumarinum)

2.3.2 PCR

1d, 3d, 5d, 7d, 9d, 11d, 13d, 15d

4 7 2,
DNA, BIK 1/BIK4
BIK2/BIK3 PCR 5d 7d
9d 11d 13d 15d 7d 9d 11d
13d  15d 800bp
(7 8), )
15d ,
PCR 10d

7 PCR

Fig. 7 Agarose gel electrophoresis profiles of nested-PCR
products amplified from DNA of susceptible cucumber plants
inoculated with F. o. f. sp. cucumarinum

M: DL2000 marker; 1: Healthy plant; 2-9: Plants inoculated for 1d,
3d, 5d, 7d, 9d, 11d, 13d, 15d; 10: Positive control (DNA from my-
celia of F. o. f. sp. Cucumarinum); 11: Negative control without
templet

ble234567891011

8 PCR

Fig. 8 Agarose gel electrophoresis profiles of nested-PCR
products amplified from DNA of resistant cucumber plants
inoculated with . o. f. sp. cucumarinum

M: DL2000 marker; 1: Healthy plant; 2—9: Plants inoculated for 1d,
3d, 5d, 7d, 9d, 11d, 13d, 15d; 10: Positive control (DNA from my-
celia of F o. f. sp. cucumarinum); 11: Negative control without
templet
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