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Development of Gene Chip for Aflatoxin Detection
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Abstract In order to detect genesrelated to aflatoxin biosynthesis, ahigh quality gene chip was successfully developed here.
The preparation of this gene chip was involved in a series of processes: array on the dide, heatingin 42 water bath for 2 h,
UV-induced crosdlink at 650 mJcm?for 30 seconds, baking inoven at 80  for 2 h, pre-hybridization for 45 min, then washing
and drying, and fina hybridization with fluor-derivatized samplesat 42  for 16 h. The probe originated from Aspergillus
parasiticus could be used to analyze aflatoxin gene expression in Aspergillus flavus. Therefore, this probe can provide stable
fluorescence signa without background inference and results consistent with reverse transcriptase polymerase chain reaction
(RT-PCR).
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1
Table 1 Sequence list of primers used in this study

(o)
aflAlfas-2 hexA 400  FP:5'CY5-TTA CCG TAT AAT TGC GCT CAA C-3
SP5-GAG GGC TAC TAT CGC AAG GTG-3
FP.5'CY5-CGC GTC TCC CTC GAT CAT AAT-3
SP:5-CCT CCG GAC AGT TGA CGT ACA AG-3'

aflBlfas-1 hexB uvm8 fas-1A 400

aflClpksA  pksL1 400 FP.5'CY5-GCT TCA GAT CAA GTG CAG G-3
SP:5-AAG TTA GAT GCT GTA ATG CGA GT-3'
afIDInor-1 400 FP:5'CY5-TTG AAG CTT TTC TCC AAC G-3
SP.5-ATG TTG GTG ATG GTG CTG-3
aflElnorA  aad 400  FP.5'CY5-GTA ATG GGT GAG TGT GAC CAG-3
SP:5-CCC CCA GAT ACA GAA CCT TG-3
aflFinorB 400 FP:5'CY5-TCT CGA TTG CGT TCA CCT CT-3
SP.5-TTT GTT GTC TAT CAG GGG CTG TG-3
aflGlavnA 400 FP.5'CY5-GCG CAG AAG ACC ATC CAG T-3
SP.5-TAA TCC GGA GTT TCC CAA GG-3'
aflHladhA 400 FP.5'CY5-GGG ACT CTA CAG GGG AAA AG-3
SP.5-TGT AGT AGA CGC CGA TCA AG-3'
aflllavfA 400 FP.5CY5-AGT CTG TAG CCC GTT GGA TG-3

SP:5-CTA CAG ACT CTG ATG CTT TGA GTG-3

afldlestA 400 FP.5CY5-TGA GAA CCA ACC ACT CGT CC-3
SP:5-CAT AAC CGG CAC CTT AGC AG-3
aflKIvbs 400 FP.5'CY5-ATC ATG TTG GCG ACG ATA GT-3

SP:5-AAG AGT ACC CGT TTA ACA AGA GTG-3

aflLlverB 400 FP.5'CY5-CGT CGA TGA CGG CAG TAA G-3
SP:5-CGC AGT ATG GGA ATC GAG TT-3'
afMlver-1 400 FP.5'CY5-GTG CGC CAT TTT GGC TAC-3
SP:5-CCT GCT CAT CGG TGA AAG TC-3'
afiNlverA 400 FP.5CY5-ATT AGG CCG TTG GTG CTA TG-3
SP:5-CTG TTG TGT AGG GAA GCT TGT TT-3'
aflOlomtB  dmtA 400 FP:5'CY5-TGG CCT GCT CTT TAC TGT C-3
SP:5-CTT CCT GGT CGC CTT ATA GT-3'
aflPlomtA  omt-1 400 FP:5'CY5-GGA GGT TTG CCT TTC GTC TG-3
SP:5-GGG AGA TCG TGC GTA CCT G-3
aflQlordA  ord-1 400  FP.5'CY5-TAT TGC GAT ACG TAC CAT CCT G-3
SP:5-ACA AGG GCG TCA ATA AAG GG-3'
aflRlapa-2  afl-2 400 FP.5'CY5-TGC TAG CGA AAA GCA GCA AT-3
SP:5-TAC CCA GGC CCA CACTCA T -3
aflSlafld 400 FP.5'CY5-GCA GAC ATT GCA GGA GTC C-3
SP:5'-AGT TTT GCC AGT TCA TCC G-3
aflT 400 FP:5CY5-CCC CCT GGT TTA TTG TCA GT-3
SP:5-GCA TTA TAT GCC ACC AGC AC-3'
aflUleypA 400 FP.5'CY5-GAT AGC CGC TAT CAC GCA TC-3
SP.5-TTT GAG ATC TAA GAC GGT GCC-3'
aflVleypX 400 FP:5CY5-GAA GGG GTC CTT GGT TCC-3'
SP:5-TGG GTC TAT TGT GCT CAT CG-3'
aftWimoxY 400 FP:.5'CY5-GGG CTG CTA CTG GAA TGA AG-3
SP:5-GTC CTT ATC GGT CGA CGT GT-3'
alfXlordB 400 FP.5'CY5-CAG CCC AGT CAG CAC ATA GT-3
SP:5-GTG CCA GTC TCT ACC CAA GT-3'
aflY /hypA 400 FP.5'CYS-TTC CAC ACC AGC GTA CCCAT-3
SP:5-TGG AAA GGA CGC TCT GAC C-3
beta-tublin 400 FP.5'CY5-CGG TGC TGG TAA CAA CTG G-3

SP.5-GTG GTT CAG GTC ACC GTA AGA G-3'
FP.5'CY5-GCA GGC GTT TCG TCA GTA T-3
SP:5-GCG GTA GTT CAG GCA GTT C-3

lacZ (beta-galactosidase) 400

a FP (5'CY5 ) b.SP

12
AD3200 BI1O-DOT
DNA scope LM*
Gene Focus HL-2000 uv
Crosslinker 9600 PCR Perkin Elmer
Milli-Q Millipore CAE-25
Microarray Slides CEL Associates

Arraylt(r) Hybridization Cassette

Techology Color Peridot
13

131

20x SSC 3.0mol/L NaCl

14mol/L HCI pH
20min
121.3
1000ml

20min
121.3

Arraylt Miororray

0.3mol/L
7.0 121.3

354 mol/L EDTA 1.4mol/L NaOH

10%SDS 100g SDS

20min 25%

5x SSC 0.1%SDS 1%BSA 0.22um
2x SSC 1%SDS

0.1x SSC 0.1%SDS
132

133
25  (aflA
LacZ)

aflY)

tublin 3x SSC

134
55%

65% 26
0.45u m Al
Gl H1 A2 B2 C2
A3 B3 C3 D3 E3

C4 27
LacZ) 96
3x SSC
135
136
30s
137

0.1x SSC
5min
2h(
H
B -
400u g/ |
3%RH
1
Bl1 C1 D1 E1 F1

D2 E2 F2 G2 H2
F3 G3 H3 A4 B4
(aflA  aflY B -tublin
50u 1(400ng/u 1)

42 2h

650mJ/cm?



2009, Vol. 30, No. 19 187

80 2h
138
42
50ml 1000r/min
10min 3x SSC
42 20u |
42 45min 3
3
139

2
Table 2 Components of RT-PCR reaction system

pn
MgCl. 2
10x RT Buffer 1
RNase Free dH-0 3.75
dNTP Mixture 1
RNase Inhibitor 0.25
AMYV Reverse Transcriptase 0.5
Oligo dT-Adaptor Primer 0.5
RNA 1
10
2 AS3.4409 RNA
cDNA 3
3
Table 3 Components of labeling reaction system
pn
5x RT Buffer 10
28.75
TaKaRaEx Tag™ HS 0.25
(2125mmol/L) 1
(25mmol/L) 1
10
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Table 3 Components of hybridization reaction system
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Fig.1 Agarose gel electrophoresis pattern of RT-PCR amplifica-

tion products of RNA extracted from Aspergillus flavus AS3.4409
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Fig.2 Comparison of PCR products without and with purification
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Fig.3 Gene chip map of Aspergillus flavus AS3.4409 producing
aflatoxin CELL
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