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Development of multiplex RT-PCRfor identification of H5 and H7
subtypes of avian influenza virus

XIE Zhi-xun, PANG Yao-shan, DEN G Xianrwen, TAN G Xiao-fei , L IU Jiarbo
(Guangxi Veterinary Research Institute, Nanning 530001, China)

Absgtract : A multiplex RT-PCR was developed to detect H5 subtypes of avian influenza virus (A1V).
Three sets of gecific oligonucleotide primers were designed for the detection of AIV H5 and H7 subtypes.
The primers XZ145 2 and XZ146 based on the highly conversed region of the matrix gene could be used to
amplify cDNA bandsof 244 bp for all subtypes AIV , the primers XZ H51 and XZ H55 based on the rela
tively conserved region of the hemaggl utinin gene of H5 subtype could only be used to amplify cDNA bands
of 860 bp for H5 subtypes A1V , and the primers XZ H7-1 and XZ H7-2 based on the relatively conserved
region of the hemagglutinin gene of H7 subtype could only be used to amplify cDNA bands of 634 bp for
H7 subtypes AIV. Two specific cDNA bands of 244 bp and 860 bp were observed ssimultaneoudy only for
RNA extracted from H5 subtypes AIV , two specific cONA bands of 244 bp and 634 bp were observed
smultaneoudy only for RNA extracted from H7 subtypes A1V , three specific cODNA bands of 244 bp , 860
bp and 634 bp were observed s multaneoudy only for the samples containing RNA extracted from both H5
and H7 subtypes A1V , one gecific cDNA band of 244 bp was observed for RNA extracted from other sub-
types of AIV and no specific cDNA bands were observedfor RNA / DNA extracted from other avian patho-
gens or tissues of SPF embryos after amplification, and aslittle as 10 pg RNA of AIV , 100 pg RNA of H5
and H7 subtypes AIV could beidentified by this multiplex RT- PCR.
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M HA 8 AlIV H5 H9 ,
RNA , M yHA ; H7TN1
HA RNA
HA o AIlV 15 HA ; (NDV) F48
, H5 H7 , (IBV)M41 (ILTV)
e : (MG S5,
48] : 1.2
Al AlV , Trizol RNA , GIBCO yRT-
, Al PCR ,
, 1.3
(PCR) , 1.3.1 AIV M
HA , 3 (
) 1) XZ1452  XZ146 ,
PCR AlV HA , 244 bp;XZ H51 XZ
PCR , H55 AIV H5 , 860 bp ; XZ
, H7-1 XZ H7-2  AlV HY ,
(6.7 634 bp
RT-PCR ,
1 RT-PCR
Tablel Multiplex RT-PCR primers
/ bp
Primer’ s names Primer’ s oligonucl eotide sequence Product length
XZ1452 5-CTTCTAACCGA GGTCGAAAGC3
XZ146 5-AGGGCATTTTGGACAAAKCGTCTA-3 244
XZ H51 5-ACACATGCYCARGACATACT-3
XZ H55 5-GTCCTTGCRACWGGACTMA GA-3 860
XZ H7-1 5-GGGA TACAAAATGAAYACTC3
XZ HT7-2 5-CCATABARYYTRGTCTGYTC3 634
Y C T;R A GW A T;M A CB GC T;K GT
Y=C, T;R=A,GW=A,T;M=A CB=G,C,T;K=G,T
1.3.2 RNA 250U L PCR
7500 L Trizol RNA , 1.3.4 PCR 50u L
RNA , Sambrook ~ *! PCR : 20u L cDNA PCR
RNA ,- 20 25 mmol/L MgCl2 14 L ,10 x PCR 3
1.3.3 200 L ML,5U/ML Tag 0.5u L ,25pmol/L
, PCR RNA 2uL, XZ146 XZ H55 XZ H7-2 lpyL, dH20
25 mmol/L MgCl: 4uL , 10 x RNA PCR 2 50p L , PCR
ML,2.5mmol/L dNTPs2uL ,40U/uL RNA PCR
L 5UMML AMV uL ,25pmol/L
XZ 1452 XZ H51 XZ H7-1  1JL, 1.3.5 PCR 10p L PCR
(DEPC) H:0 20pL, 2uL , 109d/L
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RNA DNA RT- PCR Fig.1 Specificity tes of the multiplex RT-PCR
1.DNA ; 2. SPF ;3.
! ! RT- AlV H5 H7 ;4 5. AIV H5 ;6. AIV H7 7
PCR 244 860 634 bp 8.AIV HO  ;9.NDV;10.IBV;1L.ILTV; 12.MG
cDNA , 1. For 100 bp DNA Ladder Marker ; 2. Negative control ; 3. Samples
, DNA Star , containing H5 and H7 subtypes AV ; 4 ,5. H5 subtype AIV ; 6. H7
RT- PCR 12 AlV subtype AIV; 7,8. H9 subtype AIV; 9. NDV; 10. IBV;
11. ILTV; 12. MG
HA
2.3
L5 , RT-PCR  AIV AIV H5
AlV H7 RNA 10
AlV H5 H7 RNA , 10
100 100 pg 2
RT-PCR, RT-
PCR RNA
2 634 b
244 bp
2.1 RT-PCR
PCR
, 2 RT-PCR
42 35min,96 5min 4 Fig.2 Sensitivity test of the multiplex RT-PCR
PCR 94 1.DNA ; 2. SPF ;3. 10 ng;
4. 1ng;5. 100pg;6. 10pg;7. 1pg;8. 100fg;9. 10
5min 94 45 5,58 45,72 fg: 10, 1fg
105 s, 35 ) 72 10 1. For 100 bp DNA Ladder Marker; 2. Negative control ; 3. For 10
min, 4 PCR ng; 4. For 1ng; 5. For 100 pg; 6. For 10pg; 7. For 1pg; 8. For 100
2.2 fg; 9. For 10fg; 10. For 1fg
AlV H5 H7 RNA RT-PCR
, AIV H5 244bp 860 bp 3
2 cDNA ALV HY AlV H5 H7 ,
244bp 634 bp 2 CcDNA , , ,
, AlV HA 244 bp cDNA
, 860bp 634bp , AV
; NDV F48 IBV M41 ILTV PCR ,
MG  SPF 244 bp AIV M HA ,
860bp 634 bp cDNA , AlV AIV H5 H7 3
( 1) 244 860 634 bp cDNA XZ1452 XZ146 AlV
, DNA Star , HA AV ; XZ H51 XZ
, cDNA AIV M H55 XZ H7-1 XZ H7-2 H5 H7
H5 HA H7 HA , AlV H5
, H7 3 . RT-
, AIV M H5 PCR ,
HA H7 HA AIV H5 H7 RT-PCR
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