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[Abstract] Objective To isolate aflatoxin-producing strains from paprika samples and to do a preliminarily
study on the relationship between aflatoxin-producing ability and the genes a fIR, omt-1 and ver-1. Methods Fungi
were isolated by traditional culture method. Potential aflatoxin-producing strains were screened by phenotypic traits
and multiplex PCR. After these potential aflatoxin-producing strains cultured in the toxigenic culture medium, the
levels of aflatoxin B, (AFB,) of the cultures were tested with ELISA method. The phylogenetic tree of a fIR, omt1
and ver-1 was constructed to explore the relationship between these genes and the AFB,-producing capacity. Results
17 potential aflatoxin-producing fungi were isolated. The ratio of positive toxigenic strains is 64. 71%. 11 isolates
were positive in AFB, detection while existing high sequence homology with AS 3.4408, 6 isolates were negative in
AFB, detection while existing high sequence homology with Aspergillus oryzae. Conclusion Aspergillus flavus
are potential candidates for aflatoxin control. Not all Aspergillus flavus have AFB,-producing capacity, a fIR gene
had a direct relation to AFB,-producing capacity, while ver-1 and om#1 were related to the level of AFB, producing.
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112 22X A 2B (CDMD) | i 21 5
F 5 (RBMD | 7 35 85 97 58 - 36 5t Bl # 5R A7 BR 53 4T
AW BASO®HME i 94 6401 : 2RI WL R AW H A AR
/N H) s PriboFast™ AFB, Ik G 28 45 03 77 &« Jb ot
ZIRAPHE A PR 2 v s Blospin EL A 4 [F 4 DNA 42
HUA R & : BioFlux; PCR X 7] : TITANGEN, Primers
(PAGE purified) Invitrogen 72y #l; Tween-20:
Sangon; H1 . PU 1| B¢ #F B e Ak T3l 57 T 5 INTPs
(10 mmol/L) :Roche,

1.2 FHi&

1.2.1 Mg FERA#RS & T E  FRRHBUR
25 g, fiInA 225 mL A BRER KA B IR A1 )5
WEH 1 mL AR R B I W B2 g 102 31 101, 43
SRS W BEW 1 mL B 15~20 mL o iz 20 5%
FeEL L AR AT .28 CHi SR 5 d 5 W MW K P

H,28 CafidfaE 5 d e il W B B B M T
FRAE AT 2808

1.2.2 #Aae7FhERARARASH DBiospin £
FEH 41 DNA $ s 7h) & 46 v il 25 5% [ 241 DNA,
EPXFEE B ITS afIR . omt-1 Fl ver-1 &K JF 51 &
519, 519F5 R ITS F.5-TCCGTAGG
TGAACCTGCGG-3', ITS R: 5-TCCTCCGCTT
ATTGATATGC-3"; afIR F:5-CGAAAGCTCCG
GGATAGCTGTACG-3',afIR R:5-CCGTCAGA
CAGCCACTGGACACGG-3'; omr-1 F: 5'-GTGG
ACGGACCTAGTCCGACTCAC-3", omt-1 R; 5'-
GTCGG CGCCACGCACTGGGTTGGGG-3';ver-1
F.5-GCCGCAGGCCGCGGAGAAAGGTGGT-3',

ver-1 R: 5'-CCGCAGTCAATGGCCATGCAGCG-
3", Z# PCR MWK FR N 25 pL KK A ddH, O
11.4 pl, 10 X Reaction Buffer 2. 5 pL, Mg"
(25 mmol/L)1.0 pL,dNTPs(10 mmol/L)0.6 uL,
Tag DNA B4/ (2.5 U/ul)0.5 ul, 8 5| ¥
(10 pmol/I) 4% 1. 0 pL B[R 1.0 pL. PCR ¥4 5%
#4.94 °C 2 min;94 C 30 5,59 C 30 s,72 C 90 s,
35 AMEFH ;72 C 7 min, ¥ afIR.omt-1 } ver-1
F2H PCR =¥28 T g A T AR 2wy il
JP 4515 GenBank H BLAST %4f [ LX), #47 [A]
P50 B o B ) U M = 9800 I AL R I 41, il
Mega(Molecular Evolution Genetics Analysis) 5. 0
AF AT R I 0 B >R 2 32 % (neighbor joining
method) RS KB .
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F4.F6.F9.F12.F14,F16.F17 .F18 . F19 .F26 .F27,
F28.F29.F33.F37.F39,
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R . 7 d P B SR W ELISA £ 45 2R
L1 BRI E R P A 11 BR B BEIORR T AFDB, L 48
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WERE AS 3. 4408 PR i AFB, & &l 93. 50 pg/
kg; 4y itk F1.F9.F12.F14,F16,F17,F18.F19 #
F28 {77 3 W h A K th AFB, , B & <75, 00 pg/
kg /B bk F6.F26 . F27.F29 . F33 Fl F39 1977 %
t AFB, & 8K TR R (0.1 pg/kg) - 7T LLIA
HAKH AFB, .
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AB569066. 1 (Aspergillus oryzae ), AY197608. 1
(Aspergillus flavus) 3 % VIR i ; F9. F12, Fl4,
F16.F17.F18.F19 f1 F28 B % — KX, 5 XM
002379905, 1(Aspergillus flavus) FEZER T ;T4
F37 Fee th B AR HE TR Bk AS 3. 4408 RN — DKL,

Y5 AF441433. 1(Aspergillus flavus) ,AY650936. 1
CAspergillus  flavus ) 3£ 4 M & i; F1 5
AY611180. 1 (Aspergillus flavus), AF441438. 1
( Aspergillus  parasiticus ) M AF264761. 2
(Aspergillus sojae) LM,

BT ome-1 51 & G2 i AL B 7R CEI2) L 43
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Table Test results of AFB,; for the 7 d to xigenic culture medium

Strain

F6 F26  F27 F29 F33 F39 F1

F12  F14 Fl16 F17 F18 F19 F28 F4 F37  AS3.4408

Levels of AFB1 (pg/kg)

<C0.1 <C0.1 <€0.1 <€0.1 <0.1 <0.1 1.02 2.03 1.47 1.83 2.11 1.29 1.51 1.46 1.38 149.11122.54  93.50

Bl1 ETFafiIREENRGH LK
Fig 1 The phylogenetic tree of a fIR gene
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5 IN217223. 1 (Aspergillus oryzae) 3£ Z R I ;
F9.F14,F17.F18.F19 Ml F28 ¥ /A —/NFZ. 5
IN217226. 1 (Aspergillus flavus) Fl 1.25836. 1
(Aspergillus flavus) 6 18 & W) 36 2k 4 ; F4, F12,
F16 f1 F37 ® H W — F*., 5 FN398186. 1
(Aspergillus flavus) 3 2k PEAR = 5 B M 25 A5 o bR
AS 3. 4408 5 FN398189. 1 (Aspergillus flavus)
WO R Y% M F1 5 IN217219. 1 (Aspergillus
parasiticus) % % 83, [A] BF 1 5 FN398186. 1
(Aspergillus flavus) Fl JN217226. 1 (Aspergillus
Sflavus ) FEFR M) X WIS A B LS .

BT ver-1 BB R G BoR (K 3), 535
Hikk F6.F26 . F27 . F29.F33 Ml F39 8K — Kk %,
5 AB007803. 1(Aspergillus oryzae),AB007805. 1
(Aspergillus flavus) E S E t; F1.F9,Fl4,
F17, F18, F19 Ml F28 ® A [ — 3, 5 XM
002379900. 1 (Aspergillus flavus) Fll FN398174. 1
(Aspergillus flavus) 2 VE 3T ; F4 F12 F16 Fl
F37 B N Al — %, 5 FN398176. 1 (Aspergillus
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Fig 2 The phylogenetic tree of omt-1 gene

Slavus) 5% 2% PEAR & 5 B Ml 85 bR fE bR AS 3.4408 5
AB007806. 1(Aspergillus flavus) AR5 EZ%E,
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Fig 3 The phylogenetic tree of ver-1 gene
3 iTig
FEC AR h &7 8 AFB, 1Y B AR Oy 75 A il
FERECI A L WA I T AR AR RE S A B2
G 21 i A7 2 1 Bl s A S bk R T HL



% 5

Ve RIAE R T B R B R R R R R IR 0 B SR R 687
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% BRI 5 GenBank Hp B il 2 | % A= il 2 0
ERliEAR T EORER SIS 3 DO - i 2 N
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HRGME AR af IR RN TEIMEHEZNEY S
R A PR ME I PE T 5 SR E — B o f IR B A
R 3 3K B4 R e I R R R AR .

AN BT M B AR a fIR comt-1,ver-1 [N
J751) o X 45 2R F 2R G gk A AR 25 2R A5 d e B T
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