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Outline

Three sections:

I. Introduction: South China Agricultural University 

II. Key Laboratory of Animal Disease Control and    

Prevention, Ministry of Agriculture . BSL-3

III. Isolation and Characterization of H4N8 and H6N6 

AIV from Pigs  in Southern China
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The research of HPAIV in SCAU was authorized 

by Ministry of Agriculture of P.R. China.
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BSL-3 Laboratory
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ABSL-3 Laboratory
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Isolation and Characterization of H4N8 

and H6N6 Avian Influenza Viruses from 

Pigs in Southern China

ÅIntroduction of swine influenza virus

ÅCharacterization of H4N8 Virus

ÅCharacterization of H6N6 Virus
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Influenza A Virus
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Swine influenza ðð acute respiratory disease

fever and acute respiratory distress

Three main subtypes of swine influenza viruses 

H1N1,H3N2 and H1N2

Some other subtypes

H1N7, H2N3, H3N6, 

H3N8, H4N6, H5N1, H9N2
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From 2001, we always carried out swine 

influenza virus surveillance in Southern China. 

In this present study ̆we collected 847 

samples, including nasal swabs and lungs from 

five provinces.
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Avian- origin H9N2(1)

H4N8(1) - Sw/GD/k4/09

H6N6(1) - Sw/GD/k6/10

Swine- origin H1N1(2) 

H3N2(3) 
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Phylogenetic sequence analyses of all 8 

viral RNA segments demonstrated that 

they are wholly avian influenza viruses of 

the Eurasian lineage. 

Characterization of H4N8 (Sw/GD/k4/09)
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In 2000, ALEXANDER had isolated an 

avian- origin H4N6 Swine Influenza virus 

in Canada.

To our knowledge, this is the first time 

report of interspecies transmission of an 

avian H4N8 influenza virus to domestic 

pigs under natural conditions .
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Table 1 Sequence homology of Sw/GD/k4/09 
compared to reference virus sequences

Gene Virus with highest degree of 

sequence identity

Nucleotide

sequence

identity

GenBank 

accession 

numbers

HA A/mallard/Sweden/65/2005(H4N3) 98.8% CY041354

NA A/chicken/Korea/164/04 (H9N8̃ 97.9% DQ885993

NP A/Aquatic bird/Hong Kong/M603/98(H11N1) 96.5% AF250472

M A/chicken/Jilin/hk/2004(H5N1) 97.0% DQ997324

NS A/duck-Nanchang1904/1992(H7N1) 96.2% CY005497

PA A/aquatic bird/Kore/w16/2005(H5N3) 98.2% GU361346

PB1 A/wild duck/Shantou/1411/2000(H11N3) 95.2% EF597454

PB2 A/migratory duck/Hong 

Kong/MP2553/2003(H8N4)
96.7% EF597494

16

HA of Sw/GD/k4/09 
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The HA does not contain any additional 

basic amino acids at the putative HA1/HA2 

cleavage site ( KASR/GLF) compared to 

other H4 HAs. Furthermore, the 

glycosylation sites are conserved in the HA. 
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NA of Sw/GD/k4/09
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ÅN8 and PA gene of the H4N8 virus 

differently showed 95% and 98% nucleotide 

homology to the NA gene of 

A/chicken/Korea/ 164/04 (H9N8) and the 

PA gene of 

A/aquaticbird/Korea/w16/05(H5N3). 

ÅThese two genes are possibly from Korea .
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The NP gene and PB2 gene are 
possibly from Hong Kong

NP PB2
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The M gene, NS gene and PB1 gene are 
possibly from Chinese mainland

M NS PB1
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Characterization of a H6N6 

Avian- origin Swine Influenza Virus

Molecular characterization and phylogenetic 

analysis of the H6N6 virus (Sw/GD/k4/10) 

shows that a novel avian reassortment virus 

directly transmit from avian to swine. We 

firstly report that a H6N6 Avian - origin 

Swine Influenza Virus was isolated from pigs 

which have PRRS symptoms.  
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Gene Virus with highest degree of sequence 

identity

Identity GenBank

Accession no.

HA A/duck/Kingmen/E322/04(H6N2) 93.8% DQ376650

NA A/Pigeon/Nanchang/8/142/2000(H3N6)92.5% CY005461

NP A/duck/Kingmen/E322/04(H6N2) 94.8% DQ376758

M A/duck/Kingmen/E322/04(H6N2) 96.8% DQ376685

NS A/duck/HongKong/140/1998(H5N1) 96.8% GU052482

PA A/duck/Hong Kong/140/1998(H5N1) 96.6% GU052483

PB1 A/duck/HongKong/3096/99(H6N2) 95.3% AJ410509

PB2 Aduck/Guangdong/173/04(H5N1) 98.8% AY737301

Table 2 Sequence homology of Sw/GD/k6/10 
compared to reference virus sequences

Novel avian reassortment virus 
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HA of 
Sw/GD/k6/10


