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Development of special detection technology for Fusarium oxysporum f. sp.momo-
dicae based on URP-PCR polymorphic bands GUO Kang-di, ZHAO Ying, LI Zhen, DING
Sheng-li* , WEN Cai-yi® (College of Plant Protection, Henan Agricultural University, Zhengzhou 450002, China)

Abstract. Special primers and detection approach were developed based on the DNA amplification fragment
polymorphs by URP ( Universal Rice Primers)-PCR in Fusarium oxysporum f. sp. momodicae causing bitter
gourd wilt. The application showed that the specific 294 bp amplicon was generated with the specific primer pair
FOMM-SPE/FOMM-SPR in 25 pL of detection volume including 12.5 puL of 2 xGreen Tag Master Mix,1 uL of
10 umol + L™ each primer, 1 uL of template DNA, and sterile ddH,O to obtain the final volume; Cycling
conditions were 3 min initial denaturation at 957C , 30 cycles of 15 s at 947, 30 s at 57°C, 20 s at 72°C and final
elongation 5 min. The specific primer pair for 294 bp product and the detection sensitivity is 2 ng+ uL™ for
genomic DNA of F. oxysporum f. sp. momodicae and 50 spores - 500 mg™" soil for the soil pathogen. The
processing methods exhibited the high specificity and sensitivity F. oxysporum f.sp. momodicae that could be
detected in the soil and plant samples rapidly and accurately instead of pathogen isolation and pathogenicity test,
which would be beneficial in significance for the early diagnosis, early warning, and effective control of the
bitter gourd Fusarium wilt disease.
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Table 1 Strains of Fusarium spp. used in this study

Isolate Species or f. sp. Source Accession number
ShanD5 F. oxysporum f. sp. momodicae This study MF445427
JiangX9 F. oxysporum f. sp. momodicae This study MG242174
GuangX28  F. oxysporum f. sp. momodicae This study MF445490
HeNo6 F. oxysporum f. sp. momodicae This study KY765418
HuN2 F. oxysporum f. sp. momodicae This study MF445456
FuJ11 F. oxysporum f. sp. momodicae This study MG242194
GuangD11  F. oxysporum f. sp. momodicae This study MG242148
HaiN8 F. oxysporum f. sp. momodicae This study MF445449
TGKW2 F. oxysporum f. sp. melonis Henan Academy of Agricultural Sciences KY798174
XGKW1 F. oxysporum f. sp. niveum Henan Academy of Agricultural Sciences KY798170
HK3 F. oxysporum f. sp. cucumerinum  China Agricultural University KY798180
FOC1 F. oxysporum f. sp. cubense Chinese Academy of Tropical Agricultural Sciences -

FOC4 F. oxysporum f. sp. cubense Chinese Academy of Tropical Agricultural Sciences -

Fgral F. graminearum This study -

Fpgral F. pseudograminearum This study -
GuangD7 F. proliferatum This study KY785010
HaiNI1 F. incarnatum This study KY785009
GuangX15  F. solani This study KY785013
Zhel30 F. commune This study KY785008

Table 2 Primers used for URP-PCR

Primer Primer sequence (5'-3")

URP-1F ATCCAAGGTCCGAGACAACC
URP-2F GTGTGCGATCAGTTGCTGGG
URP-2R CCCAGCAACTGATCGCACAC
URP-4R AGGACTCGATAACAGGCTCC
URP-6R GCAAGCTGGTGGGAGGTAC
URP-9F ATGTGTGCGATCAGTTGCTG
URP-13R TACATCGCAAGTGACACAGG
URP-17R AATGTGGGCAAGCTGGTGGT
URP-25F GATGTGTTCTTGGAGCCTGT
URP-30F GGACAAGAAGAGGATGTGGA
URP-32F TACACGTCTCGATCTACAGG
URP-38F AAGAGGCATTCTACCACCAC
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Fig. 1 PCR amplification with primer URP-32F for genomic DNA from different strains of

Fusarium oxysporum forma specialis

1, 2. F. oxysporum f. sp. cubense FOC1 and FOC4; 3, 4. F. oxysporum f. sp. melonis FOM-1 and FOM-2;
5-7; F. oxysporum f. sp. niveurn FON-1, FON-2 and FON-3; M. DNA marker ( DL2000) ;
8-24 . Isolates of F. oxysporum f. sp. momodicae.
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Fig. 2 PCR amplification with primer FOMM-SPF/FOMM-SPR for 19 strains ( Fusarium spp.)

M. DNA marker (DL2000) ; CK1: Negative control; CK2. Positive control; 1-19: ShanD5, JiangX9, GuangX28,
HeN6, HuN2, FuJll, GuangD11, HaiN8, F. oxysporum f. sp. melonis, F. oxysporum f. sp. niveum, F. oxysporum f. sp.

cucumerinum, F. oxysporum f. sp. cubense (FOC1), F. oxysporum f. sp. cubense (FOC4) , F. graminearum,
F. pseudograminearum, F. proliferatum, F. incarnatum, F. solani, F. commune.

2 3 4 5 6 M bp Table 3 The protocol for URP-32F PCR am-
plification

2000

1500 Reaction content Volume/ pL
2 xGreen Tag Master Mix 12.5

1000 Primer FOMM-SPF (10 pmol-L") 1.0

750 Primer FOMM-SPR (10 pmol-L") 1.0

500 Template 1.0

250 ddH,0 9.5

100 Total volume 25.0

Fig. 3 PCR amplification with primer FOMM- 2.2 RMRHE

SPF/FOMM-SPR at different annea- ‘

1-6: 53°C, 55C, 57°C, 60°C, 62°C and 65C; M: DNA L LA i B DNA [ PCR 4521 (158 418 5)
marker ( DL2000). SR AR & i DNA Y BE 2 ng - p L 14 500 mg
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Fig. 4 Sensitivity of PCR with primer FOMM-
SPF/FOMM-SPR for genomic DNA

M: DNA marker (DL2000); 1-7: PCR products from 50 ng-

puL', 20 ng. pL', 10 ng+ pL”, 5ng. pL™, 2 ng- L™,

1ng- uL™", 0 ng- pL"' genomic DNA, respectively.
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Fig. 5 PCR with primer FOMM-SPF/FOMM-SPR for measuring spores of
Fusarium oxysporum f. sp. momodicase in fresh soil
M: DNA marker (DL1000) ; Serial dilution of spores was used for mixture with 500 mg soil: Lane 1 and 7, 5x10'; Lane 2 and 8,
5x10%; Lane 3 and 9, 5x10°; Lane 4 and 10, 5x10*; Lane 5 and 11, 5x10°; Lane 6 and 12, 5x10°; Lane 13 Sterile soil.
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Fig. 6 PCR of genomic DNA extracted from
plant inoculated by Fusarium oxyspo-
rum f. sp. momodicase with primer
FOMM-SPF/FOMM-SPR

Lanel, lane3 and lane5 represented health plant of cotyledon,

root, and petiole, respectively; Lane 2 to 6 represented inocu-

lation with Fusarium oxysporum f. sp. momodicase ; lane 2 cot-
yledon, lane 4 root, lane 6 petiole; Lane7: Positive control;

Lane8: Negative control; M: DNA marker ( DL2000).
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Fig. 7 PCR of genomic DNA extracted from
field soil samples collected from Tai-
an, Shandong with primer FOMM-
SPF/FOMM-SPR

M. DNA marker ( DL2000) ; CK-: Negative control; CK+:

Positive control; T1: Soil sample from Fusarium wilt disease

field; T2. Healthy soil sample.

JeL, BOR AT LS B A S v D o R S e DR AGH
AT RLMAE 20 0 i S5 P R e A 00 D
UAREN T A 7 S ke, AT A iy JTORY 25 9 T 39
R R A R MERR AR BRIE T
X IR 2 A4 A 280 il A o S
IR R AR 2 AR A A, IE SR
MCENIRE(VCG) BN AL B JE 2 1 XEL
DX, 0§ B AR T HRk P R ARG i A
(4 7 o — D T, & 5 T PCRAL AR 19 25 Fh 43 1
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Fig. 8 PCR of genomic DNA extracted of
healthy and naturally infected plants
with primer FOMM-SPF/FOMM-SPR
M: DNA marker ( DL2000) ; CK-: Negative control; CK+:
Positive control; J1. Healthy plant from Taian, Shandong; Bl
and B2; Fusarium wilt disease plant from Taian, Shandong;
J2. Healthy plant from Zhangzhou, Fujian; B3 and B4 Fusa-

rium wilt disease plant from Zhangzhou, Fujian.
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