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Introduction  
Three predominant subtypes of swine 
influenza virus (SIV) are prevalent in 
swine. In North America, only one 
subtype of H1N1 had been identified in 
pigs. However, since 1998, isolation of 
H3N2 from clinically affected pigs has 
been reported from different farms. 
Triple reassortant H3N2 viruses 
containing genes originated from human 
influenza virus, classical SIV and avian 
influenza virus have been most common 
in pigs. Wholly human and double 
ressortant H3N2 viruses were also 
reported from pigs. The purpose of this 
study was to investigate if triple 
reassortant H3N2 viruses can be 
classified genetically and serologically 
into different groups.  
 
Materials and methods 
Field isolates of triple reassortant H3N2 
viruses were obtained from the 
Minnesota Veterinary Diagnostic 
Laboratory. For each isolate, viral RNA 
was extracted, and RT-PCR was 
performed.  Nucleotide sequencing of 
the amplified hemagglutinin (HA) gene 
was carried out.  Phylogenetic analyses 
using the sequence were performed. 
These methods were described in a 
previous study1. Five H3N2 virus 
isolates were selected by phylogenetic 
analyses, and antiserum to each isolate 
was produced by repeated inoculation of 
each virus in SIV free pigs.  Sera were 
tested for SIV antibodies by 
hemagglutinain inhibition (HI) technique 
by a routine method.  
 

Results and Discussion 
In a phylogenetic analysis with 5 
selected H3N2 isolates, at least 3 
different clusters were identified.  
Isolates A (A/SW/NC/39615/01) and D 
(A/SW/MN/23062/02) were classified 
into cluster II, B (A/SW/MO/22582/02) 
and C (A/SW/NC/5854/02) into cluster 
I, and E (A/SW/46710-35) into cluster 
III.  By cross-HI tests, the antibody titers 
were 4-256 times higher with 
homologous virus than those with 
heterologous isolates (Table 1).  
 
The present results show wide ranges of 
HI antibody titers by different H3N2 
viruses. It is not known how effective 
cross protection can be expected in pigs 
by cross-challenge experiments with 
different H3N2 viruses. 
 
Table 1. Cross HI antibody titers of 
swine immune sera to homologous and 
heterologous H3N2 viruses   
_________________________________ 

Antiserum to H3N2 virus isolate  
H3N2 A         B         C         D         E 
A         320* 20 20 20 20 
B 80 1280 20 160 320 
C 80 160 2560 320 80 
D 10 10 80 2560 20 
E 10 160 10 20     1280 
* Reciprocals of HI antibody titers to 
homologous (bold) and heterologous 
H3N2 viruses 
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