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Aspergillus flavus Group Table 1 The basic information of the test strains
No. Name Taxonomy Source
1 GIM3.18 Aspergillus flavus GIM
2 GIM3.17" Aspergillus flavus GIM
3 CICC2219” Aspergillus flavus CICC
4 CICC2390" Aspergillus flavus CICC
RAPD Random Amplified Polymorphic DNA 5 CICC2402 Aspergillus flavus CICC
DNA Williams ~ Welsh 1990 6 CICC2404 Aspergillus flavus cIcC
: 7 AS3.951 Aspergillus oryzae GIM
8 GIM3.451 Aspergillus oryzae GIM
2-4 9 GIM3.453 Aspergillus oryzae GIM
RAPD 16 10 CICC2001 Aspergillus oryzae crce
RAPD 1 CICC2357 Aspergillus oryzae cIce
12 AS3.495 Aspergillus sojae GIM
13 AS3.661 Aspergillus sojae COMCC
1 14 AS3.880 Aspergillus sojae COMCC
15 CICC2005 Aspergillus sojae cIce
L1 16 CICC2395 Aspergillus sojae crce
1.1.1 16 5 6 The strains with * could produce aflatoxin during their metabolism.
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1.1.2 PCR RNase DNA A DNA
EcoT 141 Digest TaKaRa
Eppendorf BioPhotometer DNA
SORVALL Biofuge stratos 20kb
Eppendorf Mastercycler gradient PCR CHRIST DNA 0Dy / ODsg
ALPHAL-4 Bio-RAD 1.80~1.90 650/ mL
Pall PURELAB Plus RAPD-PCR
1.2 9 Primerl Primer2 Primer5
16 RAPD-PCR
28°C
5d 181 74
1.3 DNA RAPD 40.9% RAPD RAPD
7
28°C. 200r/min 2d 181 3
. 5
EP Laura . via Primerl  PrimerS 12
DNA RAPD-PCR 1 8~ 14
10mg/mlL. RNase -20°C 4-9
1% DNA
RAPD Mastercycler gradient PCR
9 2 Invitrogen 3 RAPD-PCR
25pL. 10 x PCR buffer 2.5uL 25mmol/L 3 16
MgCl, 1.5 dNTPs 2.5mmol/LL 1.0pL. 25pmol/L
0.2pL SU/uL Tag DNA 0.2pL. S0pg/ml. DNA bp M 123 7% 910 1112 13 14 15 16
1.0pL 18.6pL 94C Smin
94°C 1min 36°C Imin 72°C 2min 45 72°C 5min 4°C
2%
2 RAPD-PCR
Table 2 The primers for RAPD-PCR reaction
Primer Sequence 5'—3' Primer Sequence 5'—3'
Primerl AATCGGGCTG Primer6 CTGCATCGTG
Primer2 CTGCTGGGAC Primer7 AGCGCCATTG
Primer3 TGCGGGTCCT Primer8 GTGCGAGCAA .
Primerd ATGTAACGCC Primer9  GTATTGCCCT 1 Primerl RAPD-PCR
PrimerS * CGGCC A/C CTG T/A Fig.1 RAPD-PCR patterns of the test strains with Primerl. M. DNA
Primer5 is a degenerate RAPD primer © molecular marker.
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F, = 2xN, / N,+ N, x100%
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. ¢ DNA M b 2 Primers RAPD-PCR
DNA 0-1 Fig.2 RAPD-PCR patterns of the test strains with Primer5.
Phylip3.65 distance methods
Neighbor-joining 16 2.2 RAPD-PCR
Primer] Primer2 Primer5 RAPD-PCR
2 “—1"
2.1 RAPD-PCR 8.0% ~96.6%
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Fig.3 The phylogenetic tree of the test strains.
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RAPD analysis of Aspergilli and its application in brewing industry

PAN Li WANG Bin® GUO Yong
School of Bioscience and Bioengineering South China University of Technology Guangzhou 510640 China

Abstract Phylogenetic analysis of sixteen Aspergilli was done by RAPD technology using Aspergillus oryzae AS3.951
Aspergillus flavus GIM3 .18 and Aspergillus sojae AS3.495 as controls. First genome DNA of the sixteen test strains were
prepared by improved extraction method and their quality was verified by electrophoresis and spectrophotometry. They
displayed an identical band approximately 20kb  in agarose gel electrophoresis which conformed to the fact that these
strains all belong to Aspergillus . OD ./ 0D, of the prepared DNA ranged from 1.80 to 1.90 illustrating that they were
good enough to be used as templates in the following RAPD-PCR experiment. Then three appropriate primers Primerl
Primer2 Primer5 for RAPD-PCR were screened from nine random primers and repetitive experiments demonstrated that
the RAPD-PCR polymorphic patterns of the sixteen test strains based on these three primers were stable. There were
usually 8 ~ 14 bands in their RADP-PCR patterns where the number of the main bands was 4 ~ 9 and the secondary
bands were abundant. There were totally 181 bands in their RAPD-PCR patterns where the percentage of polymorphic
bands reached to 40.9% 74 bands . The similarity coefficient between the strains was calculated based on their RAPD-
PCR patterns ranging from 8.0% to 96.6% . All these data suggests that the genetic polymorphism of the strains is
abundant and they have evident genetic differentiation. The phylogenetic tree of the sixteen test strains was reconstructed
according to their RAPD-PCR patterns with Primerl Primer2 and Primer5. It basically corresponded to traditional
morphological taxonomy demonstrating that the application of RAPD molecular marker in the phylogenetic analysis of
these Aspergilli is feasible. Besides the aflatoxin-producing strains GIM3.17 CICC2219 CICC2357 CICC2390
CICC2402 CICC2404 could be easily discriminated by RAPD molecular marker whereas it is difficult to distinguish
them by conventional morphological taxonomy. Consequently RAPD molecular marker provides a mnovel clue to
discriminating aflatoxin-producing strains in brewing industry .
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