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Abstract

AlIM: To develop a DNA microarray to detect hepatitis virus
B (HBV) DNA, hepatitis virus C (HCV) RNA, HBV YMDD
mutant and HCV genotype simultaneously. At the same
time, the chip was compared with other techniques to
evaluate its prospect in clinical application.

METHODS: A set of probes was designed to detect HBV
DNA, HCV RNA, HBV YMDD mutant and HCV genotype. The
probes were synthesized by DNA synthesizer. The
microarray was prepared by spotting the probes onto the
specially treated glass sliders. Serum samples were collected
from inpatients and outpatients at the Department of In-
fectious Diseases, the Third Affiliated Hospital of Zhongshan
University. Among the samples, 20 were comfirmed HBV
DNA positive by fluorescent quantitation PCR, 20 were HCV
RNA positive, 20 were comfirmed YMDD mutant by mismatched
PCR, 10 were HBV DNA and HCV RNA negative. HBV DNA
and HCV RNA were extracted from the serum, then amplified
by asymmetric PCR or RT-PCR in the presence of sense
fluorescein labeled primers. The products of HBV YMDD
and HCV NS-5 were purified and sequenced. Following

the hybridization of amplified products on the microarrays,
detection was carried out by the fluorescence scanner.
The detection results were obtained by analyzing the in-
tensity and ratio of the fluorescence signals using image
analysis software.

RESULTS: For the HBV DNA positive samples and HCV RNA
positive samples, an intensive signal was observed at the
point of corresponding probes on the microarrays. In detection
of YMDD mutant, the coincident rate of the microarray
and the mismatched PCR was 75%, the coincident rate of
microarray and sequencing was 95%. In detection of HCV
genotype, the coincident rate of microarray and sequencing
was 75%.

CONCLUSION: The technology of microarray appears to
be versatile, with a great sensitivity and specifity in detection
of HBV and HCV. Furthermore, it can find co-infection of
different virus strains. But it has some false negative rate
and false positive rate in HCV genotyping.
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1.1

2002/2003 , HBV DNA

20 , HCVRNA 20 , YMDD

20 HBV DNA, HCV RNA 10

1.2 GeneBank HBV, HCV

, HBV DNA, HCV RNA,
HBV YMDD HCV

HBV. HCV , 6
HCV N
PCR. PBS, P4, S2 YS &’ Cy3
100 m_, 0.5mL , 98°C
15 min, 12 000 r/min, 5 min, ;
PBA 10 , PBS PBA 10:1,
PCR. 94 °C 5min, 94 °C 30s,
50 ‘C 30s, 72°C 30s, 45 , 72 °C 10 min;
YA 10 YS YA 10:1,
PCR. 94 °C 5min, 94 C 305,
55°C 30s, 72°C 30s, 45 , 712 °C 10 min;
HCV RNA 100 nL 1 mL TRIZOL ,
, 15 min, 0.2 mL ,
s 10 min, 4 °C 12 000 rpm 10 min,
, 10 min, 4 °C 12000 r/m
, 15% , RNA
, 10 ni. DEPC RNA,
cDNA; (MBI),
o1 P1, P3( 2 PCR,
94 °C 5min, 94 °C30s, 40°C 30s, 72°C
30s, 35 , 72°C 10 min. 1 5ni,
10 5nL , ,
P2 10 , PCR,

10 min,

1 ;o1 S1, A2( 2)
PCR, 94 'C 5 min, 94 °C 30 s,
50 ‘C 30s, 72°C 30s, 35 , 72 °C 10 min.
1 5m, 10 5nL ,
, Al 10 PCR,
1 . PCR
2, 24 mL , 10 mL
, 45°C 1h.
A, B, C 1 min,
. GenePix4000B; PMT 650
33; 532 nm; .HBV
P YMDD HCV NS-5
. PCR 50 mL , )
DNA  QIA quick Gel Extraction kit
.PCR , ,
ABI377 )
1
No Sequence(5’ -3’) Length Tm GC% Target

1 ATA AAG CCT CTC GGT GA 17 47.4 47 la

2 CAC CGG CGA TAA CC 14 46.2 64 1b
3 GCA CCG GCG GTA GC 14 46.8 79 1b
4 GAT GTA GCA GGT GAG AGT G 19 47 53 1c
5 GAG AGT GTT ACC GCA GC 17 47.9 59 1lc
6 CAG CGA GTG TAT GGC A 16 47.8 56 2a
7 TGT AAC CGC AGG ATT G 16 46.8 50 2b
8 TGC CCT TTG CTG TTT 15 46.2 47 2¢c
9 CGC AGT AAA GCC GC 14 47.6 64 3a
10 GTC TTT GAG ACC CGC G 16 48.1 635 3b
11 GGG CAG TAA TAACCT T 16 47.7 43.75 4a
12 GCG TTG GGT GAG TGA C 16 48.1 64 5a
13 CAG TCC TTG ATG TTG GC 17 48.1 53 6a
14 CGA TAG CCG CAG TTT TG 17 47.6 53 1b
15 CGA TAG CCG CAG TTC TG 17 483 625 1b
16 AGG TGA AGC GAA GTG C 16 47.9 56 HBV
17 GTT CCG CAG ACC ACT AT 17 47.1 53 HCV
18 AT CAT CCA CAT AAC TGA 17 43.2 35 YVDD
19 ACA TCA TCA ATA TAA CT 17 38.3 24 YIDD
20 CAT CAT CCA TAT AAC TGA 18 455 33 YMDD
2

2.1 HBV DNA HCV RNA  HBV
DNA HBV DNA( +) 20

HCV RNA HCV RNA( +)
20 ,

3, 4).
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2 HBV, HCV (M) 3 G A.
YMDD 3 ,YVDD 10 ,YIDD
Name Polarity Position Sequence(5’ -3’) 2 , YVDD+YIDD3 , YMDD+YVDD+YVDD1
PBS + 1526 CGCACCTCTCTTTACGC , 1 ( 5).
PBA _ 1795 ATTTATGCCTACAGCCTCC 2.3 HCV HCV NS-5
P1 _ 320 ATACTCGAGGTGCACGGTCTACGAGACC 20 DNA , 4
P2 _ 310 CACTCTCGAGCACCCTATCAGGCAGT 16 GeneBank  Blast ,
P3 + 33 CTGTGAGGA ACTACTGTCTT DNAStar  GeneBank HCV
P4 + 60 TTCACGCAGAAAGCGTCTAG , 16 HCV1b ;
Ss1 + 8199 GTSAAYRCCTGG AAA TCAAAGAA HCVi1b 11 , 1c 2 , 1b +
2 + 8229 ATGGGSTTYKCRTATGACACC 3b 1, 2 ( 6).
Al _ 8557 CAGATAACGACAAGGTCGTCTC
A2 _ 8624 GTACCT AGTCATAGCCTCCGTG 6 HCY
YS + 673 AGT GCM ATTTGTTCAGTG
YA _ 1105 CCTTGTAAGTTGGCGA 1b 1b+3b 1lc
1b 11 0 0 0 11
Y =C, T; K =T, G; R =A, G; S =C, G; M =A, C. 1b+3b 1 0 0 0 1
lc 2 0 0 0 2
3 HBV DNA ) 0 0 0 )
16 0 0 0 16
20 0 20 3
0 10 10 ) e,
20 10 30 . o241,
4 HCV RNA e, HBV. HCV
. , HBV
, HBV
[28-32] HBV DNA
20 0 20 , )
0 10 10 . : HBV DNA
20 10 30 )
5 HBV YMDD ' ) ,
HCV RNA , )
, HCV .
YMDD YVDD YIDD V+ M+V+| [33-38]
YMDD 3 0 0 0 0 0 3 HCV R
YVDD 0 10 0 0 0 0 10 LiPA B9 ,
YIDD 0 0 2 0 0 0 2 ,
V+ 0 2 1 0 0 0 3 ,
M+V+| 1 0 0 0 0 0 1 ,
0 0 0 0 0 1 1 . ,
4 12 3 0 0 1 20
) HBV DNA HCV RNA
2.2 HBV YMDD PCR 100% ,
YMDD 20 )
DNA , YMDD 4 . HCV RNA

YVDD 12, YIDD 3, 1 , PCR .HBV DNA
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