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04, A/swine/Fujian/1/2003, A/goose/Yunnan/5599/
2006, A/Raccoon dog/Shandong/sd1/2005, A/Raccoon
dog/Shandong/sd3/2005 , A/ Chicken/Shanghai/F/98 , A/
swine/Shandong/1/2004, A/ chicken/Guangdong/56,/01
S5 18 BRI RE I B R h b RO R B e AR T R
HIFFE A 78 3 W) i R T i TR S 38 28 IV L 904
o T 4 o O B AR, 186 53 MR A FR VL 95 48 0
PRI P ] PO AL 2 TN R BE B f it

L L2 B AR o e SO T B A A
PRSI Smart Arrayer 48, JHOLIL R AU 1
AP A FRZA A Y LuxScan 10K-A, 5256 5E & PCR
{2~ Bio-Rad 2\ @] 49 1Q5 Real-Time PCR Detection
System ., [EFEALIETE L 7 FILE A s bRV F 19 08 A
WA R 2 A, QTAamp Viral RNA mini Kit £l
QIAquick PCR purification kit ) H QIAGEN /\ #],
One Step RNA PCR Kit #l One Step SYBR Prime
Seript RT-PCR Kit Wty { 52 /£ ¥ TR (R ) A RZ
7], Cy3-dCTP g H GE /@], RiboMAX Large Scale
RNA Production System-T7 FI Klenow ity Ff Promega

VNEIR

L2 Rt 5E&mM

HR4E NCBI 1 Influenza Virus Resource ${#E J%E ,
AF HINT (HIN2 (H3N2 (H5N1 il HON2 £& 5 F il
U R0 i B , o K S R A A T LR, i
FREAY HA FT NA BEPIALRSF IS o BFRTX U R AF
FP3 35 Array Designer 4 #0451t T 46 Z545 5
PETRE 5 1 SRR ST, B B8 A W H R A TR
AFHTE R 1) BAARE 5 mad B , LS
HE R FRERRSS A [ E T R,

F=1 BRRSTEFES

Table 1  Viral specific oligonucleotide probes of microarray
Target Sequence (5'—3")
HI1-1 ATGCCAACAACTCAACCGAC
H1-2 ACTTGAGAAGAATGTGACAGTGAC
H1-3 ACACAGAATGCCATTGACGG
H14 GAAATTGGAAATGGCTGCTTTGA
H1-5 CTATATGAGAAAGTAAGAAGCCAGC
H3-1 CTGTTACCCTTATGATGTGCCG
H3-2 GAACGCAGCAAAGCCTACAG
H3-3 CAATAATGAGATCAGATGCACCCA
H34 ATGACAACAGCACGGCAAC
H3-5 CAACAGGTAGAATATGCGACAGT
H3-6 CTGTTACCCTTATGATGTGCCG
H3-7 TTATGCCTCCCTTAGGTCACTAG
H5-1 CGACAGAGCAGGTTGACACA
H5-2 TCAAGAAAGGGGACTCAGCAA
H5-3 AAGGCAATAGATGGAGTCACC
H54 GCCGTTGGAAGGGAATTTAATAAC
H5-5 AACAAGAAGATGGAAGACGGATT
H5-6 GCTACAATAATACCAACCAAGAAGA
H5-7 CCTAATGATGCGGCAGAGC
H9-1 GCATCGGCTACCAATCAACAA
H9-2 TGTTCCTGTGACACATGCCA
H9-3 ATGCCAAAGAATTACTCCACACA
H94 CAGGTCAGACATTGCGAGTG
H9-5 ATGGTATGGACACATTCTTTCAGG
H9-6 ACAAGGACTGACACAACAACAA
H9-7 AGGTCAGACATTGCGAGTAAGA
H9-8 TCTATGGCAATCCTTCCTGTGA
H9-9 TCGGATTCATTCTACAGGAGCA
N1-1 CTAGTGGGAGCAGCATTTCTTT
N1-2 ATTCATCTCTTTGTTCTATCAGTGGA
NI1-3 ATACACAAAAGACAACAGCATAAGAAT
N14 GGCATAATAACAGACACTATCAAGA
N1-5 AGCACTAATTCCAGGAGCGG
N1-6 CCAGAACTGACAGGATTAGATTGC
N1-7 GCCGTTCATCTCATGCTCC
NI1-8 TTCGGAGACAATCCACGCC
NI1-9 GGTGGACTGGAACGGACAG
N2-1 AGCAGAATACAGAAATTGGTCAAAG
N2-2 GGACAGGGAACAACACTAAACAA
N2-3 GCCACAATATGCTTCCTTATGC
N24 GCTCAAGTTGTCACGATGGAA
N2-5 GAGGCTTGTAGATAGTATTGGTTCA
N2-6 CATAGTTGACAGAGGTAATAGGTCC
N2-7 GGTATTCTGGTATCTTCTCTGTTGA
N2-8 CCACGGCTAATTCCAAGTCAC
N2-9 AAGTGGCAGAATACAAGAATTGGT
PosCirl CGTATATAAAACGGAACGTCGAAGG




402

Xihan Li et al. /Acta Microbiologica Sinica(2010)50(3)

L3 BR#&E

W2 RET FH LK AR B 20 pumol/ T &k &, 55
SERBUR R RREIRIR AT 4% 18 1 33 A1 Jmi ) Smart
Arrayer 48 J& 1 SAEACRE 46 SRR RPERER AN 1 J5 T
FERET T RESAL DS L B B R B 3 AR 1
Puts i il 4 AARERES] , s 58 U Rt i 37°C
TE 12 h, SRS Y 22U A 2 B o T i) 1 ik
A Ay BB N, K R [ T R, KR E S
(50 7E 100 v/ min i (5458 R T 42 5 W 7% -
(1)0.1% SDS 1 min, (2)4fi7K 1 min, (3)0. 1 mol/L
NaBH4 5 min, (4)0. 1% SDS 1 min, (5) #fi7K 1 min,
Fe P A 2000 x g B0 2 min 4°CHERAT

o000 [ X N (X N ]

H1 H3 HS

H9 N1 N2

E1 BREINREE

Fig. 1  Microarray layout for 46 oligonucleotide probes with positive
control sequences ( closed symbols) as internal standards and probes
spotted in triplicate ( open symbols). Samples were grouped in

columns by subtype (HA and NA).
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Fig.2  Fluorescence images showing typical patterns for viral subtypes. A:HINI( A/swine/Henan/01/06) ;B:HIN2 ( A/swine/Zhejiang/1/2004 ) ;
C:H3N2 ( A/swine/Sichuan/01/2006) ;D : HSN1 ( A/ goose/ Yunnan/5599,/2006 ) ; E: HIN2 ( A/Chicken/Shanghai/F/98).
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Fig.3  Microarrays were hybridized with amplicons of in vitro transcribed RNA of H3N2 subtype ( A/Hong Kong/1180/99).

Fluorescence images showing gene copies of in vitro transcribed RNA as a template in the RT-PCR reaction.

A.lx107 ;B:l x 10° ;C:1 x 10° ;D:1 % 104;E;l x10%. The limit of detection for the microarray

was approximately 1 x 10* gene copies of in vitro transcribed RNA.
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Table 2 Results for all positive samples tested in the three different assays

Real-time RT-PCR Microarray Virus isolation

Sample identifier .

HA NA HA NA HA NA
TZ090107 H3 N2 H3 N2 . -
TZ090111 H1 N1 H1 N1 - -
TZ090112 H1 N1 H1 N1 - -
T7090139 H1 N1 H1 N1 H1 N1
T7090152 H1 N1 H1 N1 - -
TZ090204 H3 N2 H3 N2 - -
TZ090209 H3 N2 - - - -
TZ090231 H3 N2 H3 N2 H3 N2
TZ7090233 - - HI N1 - -
TZ090277 H1 N1 - - - -
TZ090278 H1 N1 - - - -
TZ090288 H1 N1 H1 N1 Hl N1
TZ090301 H1 N1 H1 N1 H1 N1
TZ090312 - - H1 N1 H1 N1
TZ090314 H3 N2 H3 N2 - -

* Negative
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Microarray for detecting and subtyping of circulating
influenza A virus

Xihan Li'*,Yu Wang’, Fangzheng Liu* ,Hongwei Gu', Yonghua Yang'

('Institute of Virology, State Key Laboratory of Pharmaceutical Biotechnology , School of Life Sciences, Nanjing University,
Nanjing 210093, China)

(*Taizhou Affynigen Biotechnologies ,Inc. , Taizhou 225300, China)

(*Taizhou Institute of Virology , Taizhou 225300 , China)

Abstract; [ Objective ]| We designed and characterized an oligonucleotide microarray for detecting and subtyping of
circulating influenza A virus including subtypes HINI, HIN2, H3N2, H5N1 and H9N2. [ Methods ] Based on the
sequences of influenza A viruses obtained from the Influenza Virus Resource database of National Center for Biotechnology
Information 46 oligonucleotides probes and one quality control probe were designed to fabricate the microarray. The full-
length ¢DNAs of hemagglutinin and neuraminidase genes were amplified by RT-PCR using universal primers, and the
resulting PCR products were labeled and fragmented using Klenow fragment before hybridized with the microarray. A total
of 18 different influenza A virus strains representing 5 subtypes and 186 clinical samples were used to validate the
specificity and sensitivity of the microarray. [ Results] All 18 strains were accurately detected and subtyped by the
microarray and no cross hybridization could be detected. The limit of detection for the microarray was approximately 1 x
10* gene copies of in vitro transcribed RNA. Of the 186 clinical samples,8 were successfully subtyped as HIN1 and 4
were subtyped as H3N2. [ Conclusion ] The results show that the microarray is a useful diagnostic method with high
specificity and sensitivity ,and could be used for influenza surveillance.

Keywords: Influenza A virus; microarray; diagnostic
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