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Abstract : Objective
reaction(PCR) detection system. Methods

To investigate the DNA extraction method of aflatoxigenic fungi, and to establish its multiplex polymerase chain
The DNA extraction kit and sample treatment method were optimized. Multiple PCR primers
were designed according to the Aspergillus variegatus 1 (Ver — 1), Aspergillus variegatus B (VerB) and ITS sequences,the PCR detec-
tion system was optimized,the specificity and sensitivity of the primers were evaluated,and the applicability of the system was verified
by aflatoxigenic fungi. Results Ezup column fungal genomic DNA extraction kit had the best extraction effect of mycelia after grinding
with liquid nitrogen. The designed multiplex PCR primers had good specificity and sensitivity of 1 ng/uL,and the established detection

system had good repeatability and stability within 7 d. Conclusion The established multiplex PCR detection system can be used for the

determination and rapid detection of aflatoxigenic fungi.
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Primer 5. 0 &3 % W A9 2 & PCR 514 (L5 1) 514
Fed il bt A AR TR R W5
1.2.4 BEPCREMMFRES RGENE

PCR S W & % :10.0 L 5 x PCR buffer, 5.0 pL
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Tab. 1 Multiplex PCR target genes and primers of aflatoxigenic fungi

ARAR KE BXKE FhK
) 4 i3l .

RER (bp) () b (bp)
Ver-1 Verl -A 5" - GTGACCCCAGAAGTATGAAC - 3' 20 513 o
(MH752564. 1) Verl -B 5" - GGGAACCCAACAAGACGC -3’ 18 58.1
VerB VerB-1 5" - GGGACAAGGTTCTAGTGAAG -3’ 20 511
(MH752564. 1) VerB-2 5" - CGATGACGGCAGTAAGGT -3 18 53.6 1
118 1181 5"~ AGAAGTCGTAACAAGGTTTCCGTAGG -3" 26 51.5

182 5'-TCCTCCGCTTATTGATATGC - 3' 20 57.6 10

(10 ng/pL), il ddH,0 % 50 pL,PCR 52 F2 % : 94 °C
ASYE 5 min; 94 °C7ZEYE 45 5,56 CIE k 45 5,72 °C FEAi
1 min, 35 PME ;72 CLEMH 10 min;4 CIRAF . 1% B G
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(600 bp) HFREEH i Be i 474 , & £ PCR M FES
P o DAV BE B 1 1Y) B B PR AR 3 P 41 DNA(20 ng/ L)
TR AR AR TEZE 10,1 ng/pl., 100,10,1,0. 1 pg/pL,
SRIG A3 48 19 By He o6 I i Uk 6 I 22 5 PCR 715 1)
RPUE
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A G e oK 11 TR 11 R ek R A )
A3 R Ezup A 3K 07 JE B ALl 32 3K & A Ezup A
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SR PR 9 5k D5 2 i 220500 859 DNA Z8afy l 7R 28 R 50%
(WL 2); LE B LA ITS [958 H AR B, #64T PCR
P48 25 R FH G R D A A B B 00 1TS 3 HG 50
100% , 1M >R JH A 499 25 DR 4 il 42 30500 & TS 973 2 0y
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1 BEKREBEFER(x100)

A. Aspergillus niger  B. Penicillium expansum  C. Mucor

H. Aspergillus fumigatus

D. Aspergillus parasiticus

L. Aspergillus terreus J. Aspergillus nidulans

E. Monascus  F. Aspergillus  flavus  G. Aspergillus versicolor

K. Alternaria

Fig. 1 Culture results of each strain( x100)
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A. Ezup column fungal genome extraction kit B. Column plant genome

extraction kit Marker

Fig.2 DNA agarose gel images of two different Kkits
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A. Ezup A2 X A IR B 2040 38 X 7 &
TR &
B3 BWMMARKFEITS §yig&s

A.Ezup column fungal genome extraction kit

B. Ezup #£ X A4 & B 21

B. Ezup column plant
genome extraction kit

Fig.3 The ITS amplification bands of two different Kkits
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W )55 GenBank H ELANSE R 51 % b (L& 7)),
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2.4 ZEPCRENMNFRERREMHE

BRSO B L1 TR 11 Fh e #k DA R T S Ak
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A. The first kind B. The second kind

C. The third kind

Fig. 4 DNA gel images extracted by different sampling methods
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A. The first kind B. The second kind

C. The third kind

Fig. 5 ITS images of each strain under different sampling methods
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2. Ver-1 3. VerB

Fig. 6 Single PCR detection results of target genes of 11 strains
B S i 22 B A%y (UKGE 5) 5 T DNAJ it ik B 7
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DNA Jfi & X% 2 8 PCR 45 J 10 5% &8 K, # 1 19
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R 22 1A TR RIS s B S 2 R 2 AR 5 ok A )
FEWO AT T 2210, 456 L br &k B, Wik H P L
KIEFRG , BB 75 TR 5 PR I DNA, JIr s 8
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WA VR AL B S , T S K i, P S 5 48 v A0 e i
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3.2 S|¥igitx £ E PCRERAIFMN

FEEAT 8 25 2™ FL DA R Hh R B, A AR
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5 | A G B AR SR A S BT T 20 X514,
FUEE PCR i , i & 3K45 3 S tEs1 9 e 51 kit
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Asoergilus s strain A1 chromosome 3 2079 2979 100% 00 993 CPOSI0ELY
‘Aspargitus freus steain AFY chromosome 3 2079 2979 100% 00 993K CPOSIALI
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Aspergilius onzae DNA_aflataxn brosyrthesis. gene chuster. complete sequence. stain. RIB40 2787 2787 99% 00 97.26% AB1964901
onGae xmA e _adA_omiB osoes for P450. A o B.c 2767 2787 99% 00 97.26% ABOGS041

C
A.ITS  B.Ver-1 C. VerB
7 EBEFIEIER
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Fig. 7 Results of gene sequence alignment
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A. Specificity B. Sensitivity

& 8

Note:In Fig. A, 1 - 11 respectively represent Aspergillus flavus, Aspergillus
parasiticus , Aspergillus terreus, Aspergillus wversicolor, Monascus, Aspergillus
Jfumigatus, Mucor, Alternaria, Penicillium expansum, Aspergillus niger and
Aspergillus nidulans; In Fig. B,1 -6 respectively represent 0. 1 pg/pnL,
1 pg/pnL,10 pg/pL, 100 pg/pL,1 ng/wL,10 ng/ L.
Fig.8 Multiplex PCR detection of gene specificity and sensitivity of

each strain genome
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