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Abstract: Utilizing biographical information, the sequence of 9 kinds of N subtypes about influenza virus was
analyzed and sifted. The designing is used to identify the specific probing pin of the 9 kinds of N subtypes about
influenza virus. Aimed at identifying the N1—N9 subtypical influenza virus, it is prepared the gene chip. It provides
the efficient checking technology in the research of the tentative program on the detected method of the grouping the
gene chip of N subtypical influenza virus. The results indicate that the method established in this study about N
subtypes about influenza virus can detect a influenza virus, and can be used for distiguishing N1 - N9 subtypes,
influenza virus sample copy number should be more than 1x 10” ind/uL, and it is of repeatability and high stability.
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Table 1. Fluorescence labeled primers of M and N subtypical influenza virus

A SRR CIEZ ]l K /bp
Subtype  Primer name  Primer sequence Product length
M M-uf Hex-GCACTACGGCAAAGGCTATG
M-ur GCACTCCCATTCGCTTCTG 192

NI-N1F Hex-CAGTGGAGTTTTYGGWGAC

H NI1-NIR ACCCAGAARCAAGGTCTTATRC 317
N2-N2F Hex-GACCAACACCACCWTAGAGAAG

NG N2-N2R GGAYCGCAYGAYACATAAGG 299
N3-N3F Hex-AGGAGATATGTGTTGCTTGGTC

N3 N3-N3R GCACTATTAGCCGCAGGAC .
N4-N4F Hex-TGGGAAGGGAAGATATGGAGTG

N N4-N4R CCTGTTGTCTCACCTCTAATGC 225
N5-N5F Hex-AGGGAGTGGGACGAACAAC

N N5-N5R CCGCTGTATCCTGACCAATTC 201
N6-N6F Hex-GCCACAGGAATGACACTATCG

N N6-N6R CTTCACATAGAGGCTTGGTCAG 47
N7-N7F Hex-GCCAGACACATAGAGGAATGC

N7 N7-N7R CACTATCCAGGAAGCCGAATC 29
N8-N8F Hex-AGGCAGTAGCGTGGTCAG

NS N8-N8R TTGCTGGTCCATCTGTCATTAC 219
N9-N9F Hex-TCTGAATGCGTATGCCACAAC

N9 N9-N9R TGAGCCCTGCCAATTATCCC 213

E: Y=(C,T);: W=(A,T);: R=(A,G);: M=(A,C)

1.2.2 #3483+ 5 & nx B Array Designer2.0 7£ M
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Table 2. Oligonucleotide probe

Ry A |

Probe name NO. Sequence

Ml 1 TTTTTTTTTTTTTTT TCCGCTGCCTGTTCACTC

M2 2 TTTTTTTTTTTTTTT TCTGCTGCYTGTTCRCTT

M3 3 TTTTTTTTTTTTTTT TCCGCTGCCTGCTCACTT

M4 4 TTTTTTTTTTTTTTT TCTGCTGCCTGCTCACTT

NI1A 5 TTTTTTTTTTTTTTT CCTGTTAGTTCTGGATGCTG

NIB 6 TTTTTTTTTTTTTTT CCGCTATATCCTGACCACTC

NIC 7 TTTTTTTTTTTTTTT GAAGCAAGGTCTTATACAATCCA

NID 8 TTTTTTTTTTTTTTT TATTGAGAAGTTATTGTCTGTCC

N2A 9 TTTTTTTTTTTTTTT GGCTTTGACCAATTTCTGTATTCTGCTA
N2B 10 TTTTTTTTTTTTTTT GCAGGATACAGGAATTGGTCAAAACCAC
N2C 11 TTTTTTTTTTTTTTT CAGATACACTATCTCTGTTATGTT

N3A 12 TTTTTTTTTTTTTTTCAGACTCTTGAGTTCTTAGTATATCCTT
N3B 13 TTTTTTTTTTTTTTTATTTAATGGAGTCTGTCATTTTCCC
N3C 14 TTTTTTTTTTTTTTTCATTCCTTTCCATCGAAGCAACTGCTA
N4A 15 TTTTTTTTTTTTTTTATTGTCGTTGTCTATAATGTCCTGT

N4B 16 TTTTTTTTTTTTTTTCCATTTGAATCCTTGTCTGTCGACA
N4C 17 TTTTTTTTTTTTTTTGACACCATCCCCATACCTAAAGCTG
N5A 18 TTTTTTTTTTTTTTTGTCCAACCGTCTTCTATCAATAGG

N5B 19 TTTTTTTTTTTTTTTAAACCCACTTCGGGATGAAATGTTA
N5C 20 TTTTTTTTTTTTTTTTGCCCACACACTATTACCCTGTCTG
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N6A 21
N6B 22
N6C 23
N7A 24
N7B 25
N7C 26
N8A 27
NSB 28
N8C 29
NOA 30
N9B 31
NoC 32

TTTTTTTTTTTTTTTTTATTATTGTTGTTGTTGAGTTGGTT

TTTTTTTTTTTTTTTTGAAATTATTTTGAGTATTATTGTT

TTTTTTTTTTTTTTTTTTAGGCCTAAATTGGCAATTCCTA
TTTTTTTTTTTTTTTCCAGTGATCGGATTATTACAGTCTC

TTTTTTTTTTTTTTTTTGTCTGATGGTCTACTCGTGTCAG

TTTTTTTTTTTTTTTTGCCAGTTGTCCCTGCATACACAAG
TTTTTTTTTTTTTTTGCATGATGATTCCTGAGTTCTTAGA
TTTTTTTTTTTTTTTCCTGCCCAGGAATTGATTACATCAG
TTTTTTTTTTTTTTTTTGTCATCCATTTCTTCCCATCATG

TTTTTTTTTTTTTTTCGTAGCATGAGCATTCTTCAATATG
TTTTTTTTTTTTTTTGCAGTTCCAGCCAGAGGTTCCCATT

TTTTTTTTTTTTTTTTCCAGTGGCAGACCCATCTGTGAAC
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Table 3. The spotting position of probe in slide

QC NC NC NC PC
M1 M2 M3 M4

NIA NI1B NIC N1D N2A
N2B N2C N3A N3B N3C
N4A N4B N4C NSA N5B
N5C N6A N6B Ne6C N7A
N7B N7C NSA N9B N8C
NOA NO9B NOC

PC N N N QC

E: RARZRITTOE

Note: Hybrid without fluorescence before
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Fig.1. Specificity test results of sample
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LSRR N3 x 104> /uL  Template copy number 1x10° md/pL 2.
B D141 x10°4N/uL Template copy number 1x10% ind/uL; 3. B4R 3% U1 %
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Fig.2. Sensibility test result of gene chip
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	N亚型流感病毒分型基因芯片检测方法的建立* 
	基因芯片又叫DNA微阵列( DNA Microarray)，是近年发展起来的一种高科技分析技术，现已广泛应用于医学的多个领域，包括基因表达的检测[5]、疾病的分子诊断[5]、病毒进化研究[6]等。流感病毒基因芯片分型鉴定技术成为人们研究的热点[7-8]。与传统方法相比，在传染性疾病的诊断上，基因芯片显示了无可比拟的优越性，可以快速、准确地检测流感病毒型和亚型，并且应用基因芯片技术适合于流感病毒基因和宿主多态性的特点[9]，能同步检测流感病毒等多种病原体，且具有需要样品量少、灵敏、特异、快速等特点，将基因芯片用于流感诊断意义重大。 
	1材料与方法 
	1.1  材料 
	1.1.1菌株、质粒、细胞和病毒 DH5α，克隆载体的宿主菌，由军事医学科学院军事兽医研究所保存，载体pMD18-T，TaKaRa产品，A/New Caledonia/20/99(H1N1)、A/Swine/GuangDong/1/2003(H3N2)、AIV Isolate3(H9N2)等亚型流感病毒及A/chinken/JL/9/2004(H5N1)亚型流感病毒cDNA军事医学科学院军事兽医研究所全军基因工程重点实验室保存，N3-N9亚型流感病毒NA基因阳性质粒大连宝生物工程有限公司合成。 
	1.1.2 主要设计用软件 DNAstar、Primer5.0、DNAMAN Version 5.2.2(Lynnon BioSoft)、DS GENG 2.5（ACCELRYS）、Array Designer 4.2（premierbiosoft）。 
	1.1.3 主要仪器与耗材 SuperAldehyde Substrates（Arraylt公司），ldehydeslide-1.0（CapitalBio Coporation），MicroGrid TAS型芯片点样仪（BioRobotics公司），Hybri-Slips（Sigma）、UVC500紫外交联仪（Hoefer Pharmacia biotech inc.USA），384孔板、Personal 4100A型芯片扫描仪（GenePix公司），Biofuge stratos台式高速离心机（Kendro公司），GenePix4.1软件（GenePix公司），醛基玻片、多样品杂交围栏为CapitalBio Corporation产品。 

	1.2方法 
	1.2.1检测样品荧光标记引物的设计 应用生物信息学方法设计了芯片检测用PCR引物，其中M为流感病毒通用引物，N1～N9为各种N亚型检测样品的荧光标记引物，由大连宝生物工程有限公司合成，HEX为荧光染料（表1）。 
	1.2.3 芯片的制备 用芯片点样仪通过机械手臂分别以夹缝针接触式点样方式印迹于玻片上，探针的点样浓度为35 μmol/L，芯片点样完毕后，将点样后的玻片阵列面朝下，放在盛有37℃水的湿盒中，放置2～12 h固定，进行水合及洗涤处理，完成基因芯片制备。 
	1.2.7芯片重复性试验 根据试验结果，使用M基因阳性质粒，作为反应模板进行PCR扩增，扩增出荧光标记样品链，应用同批10片芯片，不同批10片芯片，进行杂交，以检测不同批次芯片制备的重复性及同批次芯片的同一性。 
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