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H3N2
1 2 3 1 3%
! 410128
: 510642
} 100101
1 H3N2 A/Swine/ Guangdong/01/2005 H3N2
GenBank HA
2003 ~ 2004 H3N2 99 % 90
H3N2 98.5%  NA 1998 ~ 2000 H3N2
99 % NS M HINI A/swine/HongKong/273/1994 HI1N1
97.9% 98.4% A/swine/lowa/17672/1988 HIN1
96.7% 97.1% H3N2 M NS
HIN1 HA NA H3N2 H3N2
H3N2 HIN1
H3N2 HINI
Q933 A 0001-6209 2007 05-0805-05
Swine influenza virus
AB C
A HINI HIN2 HIN7 H3N2
H3N6 H4N6 H5N1  HIN2 : 1
1.1
1.1.1 105
’ 2005
o918 ¢ ’
? HIN1 1.1.2 pMD18-T
3 TaKaRa Escherichia coli DH5a
HIN1
H3N2 RNA TRIAZOL
2000 ~ 2003 Invitrogen pfu
25  HINI 45 H3N2 Hind Il / BamH 1 TaKaRa DNA Marker
3  H5N1 HIN2 o7
Omega
1.1.3 GenBank
Primer5.0
2005 1 H3N2 5'-
“ 973 " 2005CB523002 2006BAD06A04 2006BADO6A03
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AGCAAAAGCAGG-3’ 1
1 RT-PCR
Table 1 Primers for RT-PCR
Fragments Forward primers 5'—>3' Reverse primers 5'—>3' Size/bp
PB2 GCAGGTCAATTATATICAGTATGGAA AACTATTCAACATTAATTGATGGCC 2312
PBI-1 TTGAATGGATGTCAATCCGACTCT GTTGATTCATTGAAATACTTCAGGTC 1158
PBI-2 GAGCATCGCACCCATAATGTTCT CATTATTTTTGCCGTCTGAGTTCTT 1151
PA CAGGTACTGATTCGAAATGGAAGAT GGACAGTATGGATAACAAATAGTAGCA 2331
HA ATGAAGACTATCATTGCTTTGAGCTAC TCAAATGCAAATGTTGCACCTAATG 1701
NP TCACTGAGTGACATCAAAATCATGG CTTAATTGTCGTACTCTTCTGCATTGT 1520
NA AGCAAAAGCAGGAGTAAAGATGAAT AAGCTTATATAGGCATGAGATTGAGG 1433
M ATATTGAAAGATGAGCCTTCTAACCG ACTCCAACTCTATGCTGACAAAATGAC 1027
NS TGACAAAGACATAATGGATTCCAACAC TGACCAGTAGAAACAAGGGTGCTTT 882
1.2 RNA RT-PCR 1
RNA Trizol
RNA cDNA cDNA L. Okb 1. 2kb
RT-PCR
1.3 PCR
PCR A
pMDI8-T 1 PCR
PCR Fig. 1 PCR products by 1% agarose gel eletrophoresis. M. DNA Marker
1.4 DI2000 1.HA gene 2.NS gene 3.M gene 4.NP gene 5.PBI-Igene
DNAStarS 01 6.PBI-2 gene 7.PA gene 8.PB2 gene 9.NA gene.
ORF 2.3 PCR
PMDI18-T
GenBank BLAST PCR
DNAStar5.01 ORF 2.4
GenBank A/Swine/Guangdong/01/2005 H3N2 HA
HA 1701
567 HA
2
H3N2 HA1 11
2.1 8 22 38 63 122 126 133 144 165 246 285
105 4 “ NST-"“ -NGT-"* -NAT-"* -
H3N2 A NCT-"“ -NES-"“ -NWT-"“ -NGT-"“ NNS* -NVT."
1 H3N2 A/Swine/  * -NST-"“ -NGS-" HAI1 HA2
Guangdong/01/2005 H3N2 PEKQTR ¥ G GenBank BLAST
2.2 RT-PCR A/Swine/Guangdong/01/2005
PCR S5pL 1% H3N2 HA 2003-2004 H3N2
HA 1.7kb NA 99 %
1.4kb NS 0.9kb M 1.0kb NP 90 H3N2
1.5kb PA 2.3kb PB2 98.5% 90 21
2.3kb PBI-1 1 ~ 1158bp 1.2kb PB1-2 H3N2
1031 ~2300bp 1.2kb cDNA © #20%e mus mn TR A% htto:// journals. im. ac. on
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85.4% 21 H3N2 NS M
H3N2 M NS HIN1
83.8%
NA 1410 H3N2
470 NA H3N2
GenBank H3N2 HIN1
A/Swine/Guangdong/01/2005 H3N2 NA
1998-2000 H3N2
99 % 90 3
96.5%
70 21 “
H3N2
85%
NS HIN1 A/swine/
HongKong/273/1994 HIN1
97.9% A/swine/lowa/17672/1988 HINI Li L. Shu 1976 ~ 1982
96.7% H3N2 32
H3N2 3
M HINI 1998
A/swine/HongKong/273/1994 HINI1 H3N2 HA NA PBI
98.4% A/swine/lowa/17672/1988 HIN1 NP NS M PB2 PA
HIN1 97.1% H3N2
H3N2 HA
2.5 NA  PBI HIN1 NP NS M
A/Swine/Guangdong/01/2005 H3N2 HA HIN2 PB2 PA
NANS M GenBank H3N2 M NS
2 2-A A/ HIN1 HA NA
Swine /Guangdong/01/2005 H3N2 HA H3N2 H3N2
21 A/Swine/Guangdong/6/2004 H3N2 HINI
H3N2
90 H3N2 : ?
A/Swine/Guangdong/01/2005 H3N2
HA 90 H3N2
H1 2-B A/
Swine/ Guangdong/01/2005 H3N2 NA
90 H3N2
A/Swine/Guangdong/01/2005 H3N2 NA 2002 H3N2
90 H3N2 N1
NS M 1 H3N2
2-C 2-D  A/Swine/Guangdong/01/2005
H3N2 A/Swine/HongKong/273/1994 HINI1 A/
Swine/lowa/176272/1998 HI1N1
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A Swine Guangdong 01 2005(H3)(EF455562)
A Swine Guangdong 6 2004(H3)(AY852277)
A Swine Guangdong 5 2003(H3)(AY852276)
A New York 277 1999(H3)(CY001744)
ATW 220 04(H3)(DQ415325)
ATW 875 04(H3)(DQ415362)
A New York 450 1999(H3)(CY003576)
A Nanchang A1 94(H3)(CY007835)
A Nanchang A2 94(H3)(CY006331)
A duck Hong Kong 7 1975(H3)(CY006026)
A Guangdong 243 72(H3)}CY007971)
r A Swine Spain 54008 2004(H3)(CY010564)
A swine Spain 42386 2002(H3)(CY0202501)
A HongKong 1035 98(H1)(AF386776)
|_|: A swine Guangdong2 01(H1)(DQO058215)
L Amallard ALB 201 1998(H1)(CY004531)

A: HA

T T T T T T 1
35 30 25 20 15 10 5 0
Nucleotide Substitutions( X 100)

A NewYork 438 2000(N2 ) CY003282)

A New York 181 1999(N2)(CY001178)

A Swine Guangdong 01 2005(N2)(EF455564)
B:NA A Nanchang A1 94(N2 CY007837)

A Nanchang 0074 94(N2)(CY003754)

A Guangdong 243 72(N2 CY007873)

A swine Hong Kong 82 78(N2)(D21193)

A swine Hong Kong 127 82(N2)(D21194)
A swine Spain 54008 2004(N2)(CY010566)
L A swine Spain 42386 2002(N2)(CY020503)

A duck Hong Kong 319 1978(N2)(D21185)
7 A duck Hong Kong 245 77(N2)(D21184)

I:ANanchang 14 1996(N1)(CY017013)
A gl Nanchang 12-340 00(N1)(CY005429)
A pt duck Alberla 210 02(N1)CY004548)
T T T T T T T 1

35 30 25 20 15 10 5 0
Nucleotide Substitutions( X 100)

394

A Hong Kong 498 97(H3N2)(AF256183)
A Hong Kong 497 97(H3N2)(AF256182)
C: NS - A Nanchang A2 94(H3N2)(CY006335)
A Nanchnag A1 94(H3N2)(CY007839)
A swine Hongkong 1212 02(H3N2)(AY363589)
A Guangdong 243 72(H3N2)(CY007975)
I:A Taiwan 118 1996(HIN1)(AF055425
A Taiwanl12 1996(%{ IN1 ))((AY055423))

A swine Spain 42386 02(H3N2)(CY020505)
A swine Spain 54008 04(H3N2)(CY010568)
A swine Spain 53207 04(HINT)(CY010584)
A swine Spain 50047 03(HINT)(CY009896)

A swine Hong Kong 273 94(HIN1)(U49490)
4EA Swine Guangdong 01 2005(H3N2)}(EF455566)
A swine lowa 17672 88(HIN1)M80964)

A goose Hong kong 8 1976(HINT1)(U49495)

20'3 T T 1
20 15 10 5 0
Nucleotide Substitutions( X 100)

A swine Spain 50047 03(HIN1)(CY009893)
A swine Spain 53207 04(HIN1)(CY010581)
DM ' A swine Spain 42386 02(H3N2)(CY020502)
A swine Spain 54008 04(H3N2)(CY010565)
L o, r A swine HK 1144 02(H3N2)(AY363579)
A swine HK 9745 2001(H3N2) AY363578)

{ A chicken NC 3-120 200](H3N2)(CY005445)
Achicken HK 14 1976(HINT)U49119)
ANanchang 9 1996(HIN1)}CY017004)
4E ANanchang 25 1996(HIN1)(CY016253)
A quail NC 12-340 2000(HIN1)CY005428)
| A Nanchang A2 94(H3N2)CY006332)
—E A Nanchang Al 94(H3N2)CY007836)
A Guangdong 343 72(H3N2)(CY007972)
[‘C A swine HK 273 1994(HIN1)(U49115)
|

A Swine Guangdong 01 2005(H3H2)(EF455563)
A swine lowa 17672 1988(HIN1)(M63522)

T T T T 1
8 6 4 2 0
Nucleotide Substitutions( X 100)

2 A/Swine/Guangdong/01/2005 H3N2 HANANS M
Fig.2  Phylogenetic tree of A/Swine/Guangdong/01/2005 H3N2 . A the HA gene 7-1701bp B the NA gene 224 — 1424bp

9.4

C the NS gene 15-831bp D the M gene 35-998bp . Numbers in the first parenteses represent subtypes of influenza viruses.

Numbers in the second parenteses represent the sequences’ accession number in GenBank .
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Genome sequence analysis of an H3N2 subtype swine influenza
virus isolated from Guangdong province in China

YAO Yan' ZHANG Gui-hong’ LIU Wen-jun’ CHEN Tie-giao' SUN Lei®"
v College of Animal Medicine Hunan Agricultural University Changsha 410128 China
2 College of Veterinary South China Agricultural University Guangzhou 510624 China
3 The Center for Molecular Virology Institute of Microbiology ~Chinese Academy of Sciences Beijing 100101 China

Abstract An H3N2 subtype swine influenza virus A/Swine/ Guangdong/01/2005 H3N2  was isolated from pigs with
influenza-like signs in Guangdong province in 2005. Reverse transcription-polymerase chain reaction RT-PCR  was used
to amplify the gene segments for sequencing analysis. Phylogenetic analysis showed that the hemagglutinin HA  gene of
A/Swine/ Guangdong/01/2005 shared high degree of sequence identity with those of H3N2 viruses isolated from swine in
Guangdong province from 2003 to 2004 and H3N2 viruses isolated from human in New York in the end of 1990s. The
neuraminidase NA  gene of this H3N2 swine virus had high degree of sequence identity with those of H3N2 viruses
isolated from human in New York from 1998 to 2000. While the nonstructure NS gene and matrix M gene of this
H3N2 swine virus showed high degree of sequence identity with those of classical HIN1 swine influenza viruses. These
results indicated that the M and NS gene might originate from the HIN1 subtype swine influenza viruses while the HA
NA and other genes of this H3N2 subtype swine influenza virus might originate from the H3N2 subtype human influenza
viruses. Therefore the H3N2 swine influenza virus A/Swine/Guangdong/ 01/2005 H3N2 is a recombinant of H3N2
human influenza virus and classical HIN1swine influenza virus.

Keywords Swine influenza virus H3N2 subtype HINI subtype genetic reassortment recombinant
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