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1.1.1  FEHAHK 35 M8 4 3.4408. 3.4409.
3.4410. 3.2890. 3.1398. 3.2758 Mar4: th& i
3.124 6 B RHE AR BT Bt & B M273.
M154 KK 255 M14. 3.800 W [ L TNV A9
W5 BT o

1.1.2 £%&iX#  EX-Taq DNAX A H TaKaRa
/N#); Trizol W H Sigma AF); #H i E % Bl i
I A P MR 2 ) B VT 950 TR I S A BR ST A
Al; AMV 58 % cDNA & G & % B BBI A A
DNA 4lifbid & B SR AEVHE ARG R A\ HAh
A2 AR A A B = sk 43 A 2R

1.2 7k
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et s th s R B .

122 ®EHERNAGRI & M E R
Fh T8¢ R FRH5(6 ¢ 1ERE, 2.8 ¢ BiflF, 0.6 g NaNO,,
0.1 gMgSO,7H,0, 0.1 gKCl, 0.002 g FeSO,-7H,0,
0.2 g K,HPO,-3H,0, 200 ml ddH,0), 28 ‘CHaE 1
T K, BREER-EN A FIM BR300, BL29 C,
150 r/min #¥%H55% 60 h; LIS E K, FHBE
T RE JFf SLRR BE RO K o AREX 0.1 g B3Rk, AN 1 ml
Trizol, Jx SHMWNIES], BIZIR, FFH 1 ml 4,
26 SEF SR P IR, VK S min; f10.5 ml =5
fe, BIZIPS, UK 10 min, LA4 °C, 12 000 r/min
20 10 min; B WA, SR TNE, #
HiR%), ¥Kift 30 min, BL4 'C, 12 000 r/min 2.0
10 min; # L3E®, H75% LEEEEDIUE. VIET
A THEG T RNase-free ddH,0 o, {£7FF -70 °C.
1.2.3 RT-PCR # aflIR mRNA 4 A LA & BB
5L RNA AR, F AMV 5 —%E cDNA & BGR 7

Table 1 Primer sequences used in RT-PCR and PCR
Gene Primer sequence
aflR in RT-PCR 5'-CAACCTGATGACGACTGATATGG-3'
5'-TGCTGCCGCAGCATACC-3'
The 18S rRNA control 5'-GCTCTTTTGGGTCTCGTAATTGG-3'

in RT-PCR 5'-CGCTATTGGAGCTGGAATTACC-3'
The promoter of aflR  5'-CTCATGCAGGTGCTAAAGA-3'
in PCR 5'-GCACAACTCGTACAGCTAT-3'

BV A i cDNA B —% . 7371 LA £ T AK ) cDNA
J KR, PCR 31 afIR cDNA. i} RT-PCR § #
51K 1. KA 50 ul PCR AR, KK
JAA: 5 ul 10 X Ex-Taq 22", 4 ul 2.5 mmol/L
dNTP &4, 5 umol/L i L. RUF5 4% 2.5 ul,
2.5 ul cDNA, 0.5 pl 5 U/ul EX-Taq DNA 41,
33 ul ddH,0. {CHFFf aflR cDNA ¥ 891 [F,
T2 (18S %8l 1A RNA)CcDNA (1471, PCR 31
ZMUIR: 95 CAME60 s, RITHEANTEIAFE)T

95 ‘CAME40 s, 50 ‘CiEk60s, 72 ‘CLEH 60 s,
fEER 30 . #72°C, 10min. #)ii 35 °C, 30 min.
PCR =¥ 37 MBI vk 5, 11 Genesnap #ERE %
RGN, WEARA T KL, LA 18S #hitk
RNA EAN S, TFE S REK aflR mRNA AR
124 ®HEHEARLDNAMRIR K ihEEE
PRIZFIT PDA A RAIRT 72 (3.7 g Hh8% i %0k
R TVE 2 YES MIAR: SR AL (20 g BEREIERY). 150 g
JERE. 1000 ml ddH,0), LA 30 ‘C. 150 t/min #&¥%
K577 20 hs JEIEWCHE BRI, TH R SO BE I LA B
BRI AR . FRECO0.5 g ¥ioK, MKIZMA 10 ml DNA i
L2250 mmol/L Tris-HCI(pH 8.0). 25 mmol/L
EDTA(pH 8.0). 500 mmol/L NaCl. 1% SDS]. 5
ml Tris MAIE 15 ml (&g, WA ELL4 C,
4 800 r/min 0> 20 min; HU L JZWAH, KXINA
1/2 PRFL) Tris MR R 172 (RFRW SR, TR
JGLl4 °C, 4800 r/min .20 min: HLJZHAH,
INNSEAARRR =5 %E, RS 4 °C, 4 800 r/min
B0 10 min; BCEZHOAH, A 0.6 AR 5
fE, J8S), EHEIREFE 30 min, L4 °C, 4800 r/min
2.0 30 min; F_EW, H 70% SEEREBRUTRE T
F 3 T4 30 min, Jil TE(pH 8.0)fRUIE, &
fifF4 C,

1.2.5 aflR 2B 23T 5 5|4 PCR ¥ 3R 55| ;&
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Table 2 The aflatoxin production of 11 Aspergillus strains
F-M273 F-3.2758 F-3.4408 F-3.4409 F-3.4410 F-3.2890 F-M154 F-3.1398 O-M14 0-3.800 P-3.124
AF - - + + + + + + - - +
AF: aflatoxin; F: A.flavus; P: A.parasiticus; O: A.oryzae.
A B CDEFGHTIIJKMUd e f g h i j k a b ¢

157 bp—

110 bp

Fig.1 The electrophoresis results of affR mRNA of 11 Aspergillus strains by RT-PCR
A-C: the aflR cDNA of A.parasiticus 3.124, A.oryzae M14 and A.oryzae 3.800; D-K: the aflR cDNA of A.flavus M273, 3.2758, 3.4408,
3.4409, 3.4410, 3.2890, M154 and 3.1398; M: DNA marker; a—c: the 18S rRNA cDNA of A.parasiticus 3.124, A.oryzae M14 and A.oryzae
3.800; d-k: the 18S rRNA cDNA of A.flavus M273, 3.2758, 3.4408, 3.4409, 3.4410, 3.2890, M154 and 3.1398.
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PR 95 CAME60s, SRJGHENTEIFET
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JE B FIPAIAT AL, LA™ B 2 1T 8 i R ) afIR
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Fig.2 The relative aflR mRNA amount of 11 Aspergillus strains
F: A.flavus; P: A.parasiticus; O: A.oryzae.
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FIPHIHAT /#0345 1R 3.4408 F |1 45
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Table 3 The mutation points in the promoter region of afIR of none aflatoxin producing strains

Mutation Non aflatoxin producing strains Aflatoxin producing strains
sites O-M14 0-3.800 F-M273 F-3.2758 P-3.124 F-3.4408 F-3.4409 F-3.4410 F-3.2890 F-M154 F-3.1398
-90 T T T T C C C C C C C
236 A A A A C C C C C C C
-253 C C C C T T T T T T T
262 C C C C G G G G G G G
282 A A A A T T T T T T T

F: A.flavus; P: A.parasiticus; O: A.oryzae.

AGGTGCTAAA - GATCTAGCTT  GCAGGAAACA  AGTCTTTTCT
350 GGGTTCTAAG - CCCGCCCATG ACGGACTACG  TTATCTTGAG — CCCGAGGCAT
300 GCATGCAGGC  GGGCCAGOTA - GCTGAACATT - ACTTGTTGET  CTTGGTTGC
250 TTCGTTAAC  CGATEACGCA  GTTCTCTGGT — CACCCGGTTT — CAGCCTCGGT
200 ACGTAACAA  GGAACGCACA  GCTAGACAAT — CCTTGGGCCA  AGTCAGAACC
150 CCTCAGCTGG TGACAGGAGT — GTACATACAT — TTAGGTCTAA - GTGCGAGGCA
=100 ACGAAAAGGG TGGGCTACTC  TCCCGGAGAA — AGCCTTCACA  TTGTGTGTTT
050 TCTTTCC-GC TTTCAATTGA - GAATTCCTGA  ATTCCTTCCT  CACCTCCACG  ATG

Fig.3 The promoter sequence of afIR of A.flavus 3.4408
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3 itie

EH T afiR SEN A E BV, A B N ofIR &
Rl K JG T 8l 7 78 S 4 5 ) o i 4 8 R P AR
Ehrlich “§V5% %>k [ 185 14 Flavi #F 80 &H . %
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BRI R FIE M EE T, B2 FRX 3 M
MRS S BOE th R R AT YRR .
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A R X I o4, —236 Fl -253 ALt IE LA T 5
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K-262. —282 B A AR WAHKHRIE

BRI £ 2 Bk ih B 1R 3 AR P 8 ih % 8 & B,
EATHI afIR 3K S ) 117 SRR 70 Fak AR = 47
Mmoo S4h, AR MERE Bl MEFAMER aflR
KR T8 TR A Bk S AN b S5 e s i B o
Al IXEeLE B IR ST A afIR HEB A
BF A7 5 i B 8 K 0 AR A QIR Y SE 56
SR TAH AL

RT-PCR 455 & W, r=a & H EA P 5H)
aflR SRS s 4K 2 50 8 th 8 B R AR
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Promoter Sequence Mutations in the afIR Gene of Aspergillus flavus are
Correlated with the Production of Aflatoxin

Ru Chen, Zhong-Bin Liu*
(Department of Pathogen Biology, Medical College, Tongji University, Shanghai 200092, China)

Abstract For a better understanding of aflatoxin biosynthesis in some aspergillus strains, the mutation in
the afIR (aflatoxin biosynthetic pathway regulatory gene) promoter region of none-aflatoxin B 1-producing Aspergil-
lus flavus (A.flavus) strains was investigated. For each strain cultured in medium suitable for aflatoxin production,
the ELISA was performed to detect the aflatoxin B1 level and the total RNA was extracted and then the RT-PCR was
carried out to evaluate the afIlR mRNA level. The afIR promoter region was amplificated by PCR and then sequenced.
Our experiment results showed that the aflR mRNA level was noticeably high in all the six aflatoxin B1-producing A.
Sflavus strains while the aflR mRNA level was either low or rare in the two none-aflatoxin B1-producing A.flavus
strains. Some mutation points at —90, —236, —253, —262 and -282 in the afIR promoter region were revealed in none-
aflatoxin B1-producing A.flavus strains through analyzing via a gene software. In addition, the experiment results
from Aspergillus oryzae strains were coincident with those of none-aflatoxin B1-producing A.flavus strains. And the
results from the Aspergillus parasiticus strain were concordant with those of aflatoxin B1-producing A.flavus
strains. All these data indicate that one or some of the mutation sites described above in the afIR promoter region
from A.flavus strains may be correlated to the aflatoxin production.
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