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Influenza in swine in Brazil 

»Since 2009: frequent outbreaks of H1N1pdm associated with respiratory 

illness (first outbreaks observed in different ages; more recent outbreaks mainly 

observed in growing pigs). 

 

»Since 2011: human-like H1N2 influenza virus detected in swine and in captive 

wild pigs in four Brazilian states. 

 

»H3N2 IAV detected in pigs in five Brazilian states. 

 

»H1N2 and H3N2 viruses have the internal gene segments of H1N1pdm origin. 



1881 nasal swabs and 89 lung tissue samples were collected from 

swine in the southern, midwest and southeast regions of Brazil (2009-

2012); 

RNA extraction, RT-qPCR (M gene of IAV and H1N1pdm); 

Virus isolation (MDCK cells or ECE); 

Genetic sequencing (ABI 3130xl and Illumina MiSeq). 

Brasil 



Assay Nasal swabs Lung 

RT-qPCR/ IAV 59/1881 (3.3%) 58/89 (65.2%) 

Virus isolation* 14/59 27/58 

Results 

*Parcial sequencing (HA, NA and M gene) of 35 IAVs, 

eight gene segments of 11 IAVs. 



Phylogenetic analysis 

Nucleotide alignments were generated for discrete data sets: 

H1 (human seasonal virus-like, ‘H1s’, n = 209) H1 (pandemic virus-like, ‘H1p’, n = 451) 

H3 (n = 463)  

N1 (pandemic virus-like, ‘N1p’, n = 311) 

N2 (n = 682) 

Each data set was comprised of: 

(a) Brazilian swIAVs (16 IAVs: five H1N2, four H3N2 and seven H1N1pdm);  

(b) Related human and swine viruses, collected globally, available at NCBI’s 

GenBank. 

Nelson M, Schaefer R, Gava D, Cantão M, Ciacci-Zanella J. Influenza A Viruses 

of Human Origin in Swine, Brazil. Emerging Infectious Diseases. 2015;21(8). 



H3 

Time-scaled Bayesian 

MCC tree for the H3 gene 
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•Three H1N2, two H3N2 IAVs: 

belong to clade N2a; 

 

•Two H1N2 IAVs: belong to clade 

N2b 

N2 



H1N1pdm 



v 

Virus Subtype HA NA M 

A/swine/Brazil/104-09-S1/2009 H1N1 H1pdm N1pdm pdm 

A/swine/Brazil/104-09-S7/2009 H1N1 H1pdm N1pdm pdm 

A/swine/Brazil/104-09-S8/2009 H1N1 H1pdm N1pdm pdm 

A/swine/Brazil/106-09/2009 H1N1 H1pdm N1pdm pdm 

A/swine/Brazil/170h-10/2009 H1N1 H1pdm N1pdm pdm 

A/swine/Brazil/170e-10/2009 H1N1 H1pdm N1pdm pdm 

A/swine/Brazil/132-09/2009 H1N1 H1pdm N1pdm pdm 

A/swine/Brazil/107-3A/2010 H1N1 H1pdm N1pdm pdm 

A/swine/Brazil/12a10/2010 H1N1 H1pdm N1pdm pdm 

A/swine/Brazil/136-10/2010 H1N1 H1pdm N1pdm pdm 

A/swine/Brazil/72-11-507/2011 H1N1 H1pdm N1pdm pdm 

A/swine/Brazil/66-11/2011 H1N1 H1pdm N1pdm pdm 

A/swine/Brazil/95-11/2011 H1N1 H1pdm N1pdm pdm 

A/swine/Brazil/173-11-4/2011 H1N1 H1pdm N1pdm pdm 

A/swine/Brazil/263-12/2012 H1N1 H1pdm N1pdm pdm 

A/swine/Brazil/18-12/2012 H1N1 H1pdm N1pdm pdm 

A/swine/Brazil/31-11-1/2011 H1N2 H1 N2 pdm 

A/swine/Brazil/31-11-3/2011 H1N2 H1 N2 pdm 

A/swine/Brazil/232-11-13/2011 H1N2 H1 N2 pdm 

A/wild boar/Brazil/214-11-13D/2011 H1N2 H1 N2 pdm 

A/swine/Brazil/185-11-7/2011 H1N2 H1 N2 pdm 

A/swine/Brazil/232-11-14/2011 H1N2 H1 N2 pdm 

A/swine/Brazil/231-11-1/2011** H3N2 H3 N2 pdm 

A/swine/Brazil/365-11-6/2011 H3N2 H3 N2 pdm 

A/swine/Brazil/355-11-6/2011 H3N2 H3 N2 pdm 

A/swine/Brazil/365-11-7/2011 H3N2 H3 N2 pdm 

**Identified  

H3N2, 

H1N1pdm09 

and H1N2 at 

the same 

farm 



Farm (n=13) Farrowing (n=193) 
Weaning 

(n=253) 
Growing (n=504) Finishing (n=404) Subtypes 

A 66,7 60,0 73,3 53,3 H1N1pdm09 + H3N2 

B 85,7 28,6 75,0 100,0 H1N1pdm09 + H3N2 

C 93,3 60,0 91,1 73,3 H1N1pdm09 + H3N2 

D 100,0 93,3 28,9 46,7 H1N1pdm09 + H1N1 + H3N2 

E 93,3 46,7 34,2 96,6 H3N2 

F 6,7 13,3 52,3 50,0 H3N2 

G 93,3 66,7 13,3 36,7 H3N2 

H 26,7 33,3 33,3 82,8 H3N2 

I 0,0 23,3 80,0 81,8 H1N2 + H3N2 

J 21,4 20,0 86,7 69,0 H1N1pdm09 + H3N2 

K 46,7 60,0 88,6 83,3 H1N1pdm09 + H1N1 + H3N2 

L 66,8 66,8 76,7 90,0 H1N1pdm09 + H3N2 

M 80,0 35,7 58,6 20,0 H1N1 + H1N2 + H3N2 

Avg (%) 60,0 46,7 60,9 70,0 

Research at Embrapa– Antibody profile and Subtypes 



 13 Farrow-to-finish farms (HI results):  

 

 

 Antibodies  against H3N2: 4 farms 

 

 Antibodies  against H1N1pdm09 and H3N2: 5 farms 

 

 

 

 Antibodies  against H1N1, H1N1pdm09 and H3N2: 2 farms 

 

 

 Antibodies  against H1N2 and H3N2: 1 farm 

 

 Antibodies  against H1N1, H1N2 and H3N2; 1 farm 

 

 

Gene M 

swH

1α 

Gene M 

swH

1α 



swH1α 

Gene M 

Before 2010               After 2010 

Gene M 

swH1α 



Conclusions 

H1N1pdm, H1N2 and H3N2 IAVs are widespread in Brazilian pig herds.  

In contrast to the five genetically distinct HA and NA identified in Brazilian 

swine (H3, seasonal H1, pandemic H1, pandemic N1, and two seasonal N2 

segments), the genetic diversity of the internal gene segments was restricted 

to only the pandemic lineage. 

We identified multiple previously uncharacterized clades of viruses that are 

most closely related to human seasonal H3N2 and H1N2 viruses that 

circulated in the late 1990s and early 2000s, respectively. 
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