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This study developed a automatic, efficient diagnosis method based on the TagMan
probe-based insulated isothermal PCR method for rapid detection of F. oxysporum f.
sp. melonis, which is currently among the most serious fungal vascular diseases on
melon worldwide. By using the POCKIT™ central nucleic acid analyzer with a set
of patterned primer and probe, the nucleic acid extraction and 1iPCR assay (including
DNA amplification and signal monitoring) can be completed automatically with a
single default program within 85 minutes. A artificial samples detection evaluation
was performed to determine whether the nucleic acid extraction and 1iPCR assay was
suitable for the detection of Fom in asymptom infected seeds and seedlings samples.
The fully automated molecular detection assay could potentially be a useful tool for
routine quarantine detection of F. oxysporum to avoid further dissemination.
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Table 1. Isolates of plant pathogens used in this study and their PCR amplification
results with PCR-based identification methods.

Organisms Isolates  Original host Result of specificity assay using PCR®

ITS1/1TS4 Fal5F/Fal5R®  TDCP2E/TDCP2R

Fusarium oxysporum

Fusarium oxysporum f. sp. melonis 8 Melon (Cucumis melo L.) + + +
F. oxysporum f. sp. tracheiphilum 1 Asparagus bean + - -
F. oxysporum f. sp. gladioli 1 Gladiolus + - -
F. oxysporum f. sp. lactucae 1 Lettuce + - -
F. oxysporum f. sp. lilii 1 Lily + - -
F. oxysporum f. sp. lycopersici 1 Tomato + - -
F. oxysporum f. sp. niveum 1 Watermelon + - -
F. oxysporum f. sp. cubense 1 Banana + - -
Fusarium oxysporum 1 Anoectochilus + - -
Fusarium spp.
Fusarium solani 1 Melon + - -
F. Acuminatum 1 Bermuda grass + - -
F. Verticilliodes 1 Rice + - -
Non-Fusarium
Colletotrichum gloeosporioides 2 Melon + - -
Alternaria sp. 1 Melon + - -

aThe molecular detection methods were used for confirming the identification of the pathogens used in this study.

bThe conserved primer set ITS1/ITS4 was used to amplify and sequence the ~500-bp rDNA region for identifying the internal transcribed spacers 1 (ITS1),
5.8S rDNA and ITS2 of the pathogens listed in Table 1.

¢The F. oxysporum f. sp. melonis race 2-specific primer set Fal5F/Fal5R designed by Luongo et al. (2012) was used to confirm the identification of the
pathogens listed in Table 1.

dThe F. oxysporum f. sp. melonis race 2-specific primer set TDCP2F/TDCP2R designed by this study was used to confirm the identification of the pathogens
listed in Table 1.
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Fig 1. Diagrammatic representations of the Automatic Nucleic Acid Extraction
System, the insulated isothermal PCR (iiPCR) assay, the POCKIT™ Central
Nucleic Acid Analyzer.
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Table 2. Molecular detection of Fusarium oxysporum f. sp. melonis (Fom)-contaminated
seeds extracted by the insulated isothermal PCR assay developed in this study

Fom-contaminated ratio (%)%

Primer sets

25% 10% 5% 2.5% 1% 0% p° NC
SYBR green-based real-time PCR
Fal5F/Fal5R +(3/3) +(@3/3) +@B/B) +(@37B) +(@B3/3) -7 + -

TDCP2F/TDCP2R +(3/3) +(3/3) +(3/3) +(3/3) +(3/3) -(0/3) + -
TagMan probe-based real-time PCR

Fal5F/Fal5R +(@3/3) +(@3/3) +@B/B) +(@3B) +(@B/B) -7 + -

TDCP2F/TDCP2R +(3/3) +(3/3) +(3/3) +(3/3) +(3/3) -(0/3) + -
Insulated isothermal PCR (iiPCR)

Fal5F/Fal5R +(3/3) +(@B/3) +(@RB) +(@3MB) +@B7B) -(0B) + -

TDCP2F/TDCP2R +(3/3) +(3/3) +(3/3) +(3/3) +(3/3) -(0/3) + -

8Four hundred Fom-contaminated seeds were prepared by mixing proper amounts of Fom-contaminated and Fom-
free seeds.

bFor the positive control, 20 ng of Fom (PM-TDC-F009) genomic DNA was used as a DNA template in the
molecular detection assays.

°For negative control, sterile ddH,O was used instead of DNA template.



