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ABSTRACT: Fusarium moniliforme is a fungal pathogen infect to maize. The fungi produce
fumonisin which is associated with toxic effects in humans and animals. The traditional methods for
detection of fungal contamination based on morphological characteristics. The method is time-
consuming and show low sensitivity and specificity. Therefore, the objective of this study was to
determine a PCR based on the fumonisin producing gene for Fusarium moniliforme. The DNA of the
Bipblaris maydis, Cephalosporium acremonium, Aspergillus niger, Aspergillus flavus, Rhizopus sp.

and Penicillium sp. isolates was analyzed by conventional PCR. In maize samples inoculated with
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F. moniliforme conidia, the detection limit of the PCR was 2%. The contaminated maize samples
with various percent were analyzed by PCR based on the mycotoxin gene. These results suggest
that all tested primers used in this study can be used for F. moniliforme detection in maize samples

without interfering from the DNA from other fungal.
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Tris-base, Glycine, Boric acid, Loading dye, DNA ladder, SYBR®safe, 2-Mercaptoethanol,
Cetyltrimethylamonium bromide, Chloroform, Isoamyl alcohol, Absolute ethanol, Ammonium
acetate, Ethylene diamine tetraacetate, Master Mix 2X (Gene direct), 2X Master/MultiMAX PCR Kit
(intron) A “Insesdamsziann Bio Basic Inc.
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L%”’ﬂ 91 Bipolaris maydis, Fusarium moniliforme, Cephalosporium acremonium, Aspergillus niger,

Aspergillus flavus, Rhizopus sp. WaT Penicillium sp.
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Table 1 Primer sequences for fumonisin producing

Primer Sequence (5'—3") Gene Product size (bp)
Fum1F GAG GCC CGA GCG AGC ACT GG polyketide synthase 1456
Fum4R CCA GCC GCG GAA ATT AGG GAT GTG (Baird et al., 2008)

FumSF GTC CTA CGC GAT ACA TCC CAC CAC AAT polyketide synthase 419
FuméR GAT CAA GCT CGG GGC CGT CGT TCA TAG (Baird et al., 2008)

FumsF GTC CTA CGC GAT ACA TCC CAC CAC AAT polyketide synthase 534
Fum4R CCA GCC GCG GAA ATT AGG GAT GTG (Baird et al., 2008)

Fum1F CGA GGC CCG AGC GAG CAC TGG polyketide synthase 1340
FuméR GAT CAA GCT CGG GGC CGT CGT TCA TAG (Baird et al., 2008)

FUM1F CCA TCA CAG TGG GAC ACA GT polyketide synthase 183
FUM1R CGT ATC GTC AGC ATG ATG TAG C (Bluhm et al., 2004)

FV-F2 CAC TGG TGG TAA CGA TGC G gaoB 370
FV-R CAC CCT GAG TGC CCT TGG TG (Faria et al., 2012)
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Figure 1 Fusarium moniliforme growth on PDA medium (a) and maize seed (b) microconidium (c)
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PCR Steps Température Time
Initial denature : 93°C 7 min
e i e e 0 . 30sec
35 cycle Annealing 60°C 1 min
B e e 3min
Final extension 72°C 7 min
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Figure 2 Agarose gel demonstrating for testing primer for fumonisin gene; lane 1: Fum1F-4R; lane

2: Fum5F-6R; lane 3: Fum5F-4R; lane 4: Fum1F-6R; lane 5: FUM1F-1R and lane 6: FV-F2-R

1,000 bp
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Figure 3 Agarose gel demonstrating specificity of primer Fum5-6R for Fusarium moniliforme lane 1:
F. moniliforme; lane 2: F. moniliforme + C. acremonium; lane 3: F. moniliforme + B.
maydis; lane 4: F. moniliforme + C. acremonium + B. maydis; lane 5: F. moniliforme + A.
niger + A. flavus + Penicillium sp. + Rhizopus sp. Lane 6: F. moniliforme + C. acremonium

+ B. maydis+ A. niger + A. flavus + Penicillium sp. + Rhizopus sp.
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1,500 bp
1,000 bp.
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Infected 20% Infected 40% Natural infected

Figure 4 Agarose gel demonstrating the sensitivity and specificity of primer on different level of
fungi infected maize seed lane 1: Fum1F-4R; lane 2: Fum5F-6R; lane 3: Fum5F-4R; lane 4:

Fum1F-6R; lane 5: FUM1F-1R and lane 6: FV-F2-R
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