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NCCLS M27-A 10V/em
9
MIC 4pg/ml. MIC < 8ug/mL 1.5.4
ATCC90028 MIC = 40pL ddH,0 15min
0.25pg/mL 12000r/min 10min  7pL
1.2 1.5%
v PCR
7 ~10d 1.6 PCR
MIC -70C 80d PCR T
435-2 MIC = 128pg/mL. MIC = Vector TaKaRa Es-
64pg/mL cherichia coli JM109
24d 4 IB
MIC EcoR1  Hindll
1.3 1.7 cDNA
3 Research group 435-2 Roche DIG-High prime DNA Labeling
64p1g/mL YEPD 1 and Detection Kit
Control group 1 435-2 YEPD B-actin 10pg 80°C 2h
2 Control group 2 435 YEPD RNA Spg ¢DNA
30°C OD 0.6~0.8 10pL DEPC
- 80C Bio-Rad
Quantity One
1.4 RNA ACT1
RNA " DNase | 1.8
Promega DNA ABI Prism
RNA Axo A 1.2% GenBank
RNA DNA http //www . ncbi. nlm. nih. gov/blast
http //www . -sequence. stanford. edu/group/
1.5 PCR candida
CLONTECH Delta™ Differen- 1.9 RT-PCR
tial Display Kit 3
1.5.1 cDNA 3 RNA
0.5 ~ 1.0pg/pLL 2ug cDNA ADHI CDR1
c¢DNA 10 40 TOP2 1 ADHI1
1.5.2 PCR 10 x pme CDR1 MDRI ACT1
dNTP 5pmol/L 0.2pL T RT-PCR ADHI
P 1pL ddH,0 14.4pL 1/10  1/40 Primer3 CDR1 MDRI1 ACTI
¢DNA 1pL. Advantage Klen Taq Polymerase Mix 50 x .
0.4pL 94°C 4min 94°C 1min 40°C Imin 25 28 32
68°C Imin 5 94°C 40s 60°C 1min 68°C 2min 1 2 cDNA
25 68°C 7min 1/10  1/40 YEPD
¢DNA RNA ATCC90028 90028 Group
1.5.3 Neutral PAGE 90028  ¢DNA cDNA 1.5.1 50uL
6% 10 x buffer 5pL. Smmol/L dNTP 2pL
PCR 5ul. 20pmol/L primer  1pl. SU/ul, Taq 0.25uL ddH, 0
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39.75pL 1pL 94°C 4min 94°C 4 1 2 3 2
Imin 55°C 1lmin 72°C 1min 25 ~ 32 72°C 1 1
10min DD-PCR
Quantity One
1 RT-PCR 1
Table 1 Gene primers used in RT-PCR 2.3 PCR
Gene Primer sequence 5'-3 CDNA Predicted size/bp 22 T-A 20
ADH1 TGTCTGGTTACACTCACGATGG 502
GCATCGAAAACTGGAGCAGT
CDRI TTTTTTTTTTTAGTTCATCATC 446 2.4
GGTCATTATTTATTTCTTCAT ACT 1
MDRI GAGTCGTAGCTACATTGCCATTAACA 589
GGTGATTTCTAATGGTCTCCATAATGT N2 N3 NI12
ACTI  ACCGAAGCTCCAATGAATCCAAAATCC 516 1 2 N2

GTTTGGTCAATACCAGCAGCTTCCAAA

2.1 RNA
PCR RNA
RNA 2
Fig.2 Reversal dot blot detection of differential displayed band
= . -~ . St . s > ) . -
Asg / Ang 2.0 RNA 1~ 5.CDNA bands for screening 6. Negative control H,O 7.House
2558 18S 255/18S = 1 keeping gene ACT1 Internal positive control ~ 435. Control group 2 435-
2. Control group 1 435-2" . Research group * . differential displayed
RNA band.
2.2 cDNA
2.5
45
N2 N3 NI2 208bp 423bp
3  ¢DNA PCR 22
542bp ADHI
14
CAADHI1 TOP 2
435 3 35-2' 43 35- 35-2'
435-2 435-2' 435 4352 4352 CDRI1 0% 3 N2
CAADHI X816%4.1 9%
Query Shjct  NCBI
Query: 54~-261(Shjct:1900~2107):
TGCTGGTGETACTGTTTACAAAGCCTTAAAGACTGCTGA
5005 CTTAGCAGCTGGCCAATGGGTTGCTATCTCCGATGCTGG
P
TGGTGGTTTAGGTTCTTTGGCCGTTCAATACGCCAGAGC
CATGGGTTTGAGAGTTGTTGCTATTGACGGTGGTGACGA
AAAAGGTGAATTTGTTAAATCATTGGGTGCTGAAGCTTA
200bp Nt CGTTGATTTCACC
3 N2 CAADH1
— - Fig.3  Sequence alignment of fragment N2 and CAADHI gene Query
The sequence of fragment N2 Shjct. CAADHI gene sequence.
1 PAGE
Fig.1 Bands differentially displayed in neutral PAGE 2.6 RT-PCR
M. GeneRuler™ 50bp DNA Ladder D. Differentially displayed band RT-PCR 28

435. Control group 2 435-2. Control group 1 435-2" . Research group. PCR
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ADH1 CDRI Cdrlp
90028 ADH1 CDRI1 1 CDR1
2
435 YEPD MDR1 4352 a CDR1
90028 Drug response element DRE
MDR1 RT CDR1
4 ADH1/ACT1 ’ CDR1
0.41 435 0.60 435-2 0.856 CDR1
4352"  0.42 90028 CDRI/ACT1 0.06 435 s
0.09 4352 0.12 4352 0.017 90028 MDRI1/ ADHI
ACT1 0.17 435 ADHI CDR1
435 435-2 435-2 90028
MDRI1
ACT1
MDR1
ADHI
CDRI "’ MDRI1 RT-PCR
435 YEPD
MDR1
MDRI1 435-2
' 4 ADHI CDRl MDR1 . RT-PCR MDRI MDRI
Fig.4 Semi-quantitative RT-PCR analysis of ADHI CDR1 MDRI
435. Control group 2 435-2. Control group 1 435-2" . Research group
90028 . Group 90028.
DD-PCR “ ?
3
DGE
DD-PCR

PCR
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ADH1
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> ADHI 350
/
P450
ADHI
13
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Identification of Genes Related to Fluconazole Resistance
in Candida albicans by Differential Display-PCR

ZHU Yu-Ning LU Shi-Ming"
Women' s Hospital ~School of Medicine ~ Zhejiang University ~Hangzhou 310006 China

Abstract Differential Display-PCR technique DD-PCR was employed to identify genes related to fluconazole resistance
in Candida albicans . One fluconazole susceptible Candida albicans isolate 435 resistant to miconazole from vagina was
inducted to resist the drug by culturing in YEPD broth with increasing fluconazole concentration in vitro. The resistant
isolate 435-2 MIC = 128pg/ml. appeared after being incubated for 80 days. There were three groups in this experi-
ment 435-2 cultured in YEPD broth with 64p.g/mL fluconazole as Research group 435-2 cultured in YEPD broth with-
out fluconazole as Control group 1 435 cultured in YEPD broth without fluconazole as Control group 2. Comparisons were
done with DD-PCR in gene expressions among the three groups. Three differentially displayed bands were found which
showed high homogeneity to alcohol dehydrogenase 1 ADH1 ~ TOP2 and CDR1 genes of C. albicans respectively. The
up-regulated expression of ADHI and CDR1 associated with fluconazole resistance was further confirmed by RT-PCR.
MDR1 that was known for its expression in fluconazole resistant isolate was now found down-regulated in 435-2 cultured
either in the presence or in the absence of fluconazole. These results indicated that the up-regulated expression of ADH1
and CDR1 was associated with fluconazole resistance. ADH1 was possibly a novel fluconazole resistant gene. The expres-
sion of MDR1 may exist either in fluconazole susceptible isolate or in other azoles resistant isolates.

Key words Candida albicans Fluconazole Drug resistance Differential display-PCR
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