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21,467 IAV-S rRT-PCR Matrix Gene 
Tests Performed between 
11-1-2014 to 11-30-2015 

• Samples from pigs in  

– 30 US States 

– 4 Canadian Provinces 

– 2 Mexican States 

– 4 South American Countries 

• Chile, Ecuador, Brazil, Venezuela 

• 33%  as part of USDA Flu Surveillance 

– 7016 of 21,467 

 



Pig Locations 

USA 
20552 

95,74% 

Canada (MB, SK) 
627 

2.92% 
Mexico 

166 
0.77% 

Brazil 
64 

0.30% 

Chile 
43 

0,20% 

Venezuela 
11 

0,05% 

Ecuador 
4 

0.02% 
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AL; 5 ME; 5 

UT; 3 

VA; 3 

AZ; 1 

PuertoRico; 1 

WA; 1 

Autre; 59 

USA Pig Locations 

Top States in US$ Hogs and Pigs Sold, USDA NASS 2012 
IA 6.8; NC 2.9; MN 2.8; IL 1.5; IN 1.3; NE 1.1; MO 0.9; OH 0.8; KS 0.7; OK 0.7 



IAV-S rRT-PCR Matrix Gene Test Results  
11-1-2014 to 11-30-2015 

11 12 1 2 3 4 5 6 7 8 9 10 11

2014 2015

Suspect 74 96 89 84 71 137 137 106 69 53 45 64 84

POSITIVE 242 270 213 329 265 532 400 326 353 161 165 323 336

Neg 1162 1494 1388 1492 1238 1345 1051 1121 1505 1024 975 1343 977
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IAV-S Subtypes by Year and Month 

11 12 1 2 3 4 5 6 7 8 9 10 11

2014 2015

H3N2 48 58 39 33 48 48 56 46 46 29 23 41 29

H3N1 1

H1N2 29 35 19 21 25 46 45 48 45 30 30 43 29

H1N1 47 47 65 65 65 60 61 30 47 19 41 64 47
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IAV-S H3 Genetic Clusters by Quarter 

4Q2014 H3 1Q2015 H3 2Q2015 H3 3Q2015 H3

otherH3 3 3 6 0

IVFH3 0 0 0 0

IVEH3 1 0 0 3

IVDH3 2 0 8 0

IVCH3 3 4 0 0

IVBH3 7 22 18 0

IVAH3 13 14 26 11
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4Q2015 H3 Tree 

Amino Acid Substitution per 100 residues 

0 

21.7 

5 10 15 20 

4Q2014H3_(1)MN_H3N2pM 

4Q2014H3_(5)MN_H3N2 

4Q2014H3_(12)NC_H3N2 

4Q2014H3_(3)NC_H3N2pM 

4Q2014H3_(22)NC_H3 

4Q2014H3_(14)NE_H3N2pM 

4Q2014H3_(15)NE_H3N2pM 

4Q2014H3_(23)IL_H3N2 

4Q2014H3_(4)IL_H3N1pM 

4Q2014H3_(30)OH_H3N2pM 

A/swine/IL/A00857304b/2012 H3N2pM 

A/Pennsylvania/11/2011 H3N2v 

JN638733 Cluster IVA 

4Q2014H3_(13)IA_H3N2pM 

4Q2014H3_(17)NE_H3N2pM 

4Q2014H3_(27)NE_H3N2pM 

4Q2014H3_(16)SK_H3 

JX092535 Cluster IVC 

4Q2014H3_(18)AR_H3N2 

4Q2014H3_(19)MO_H3N2 

4Q2014H3_(26)MN_H3N2pM 

4Q2014H3_(6)MN_H3N2pM 

4Q2014H3_(7)IA_H3N2pM 

4Q2014H3_(20)MB_H3N2 

4Q2014H3_(29)IL_H3N2pM 

4Q2014H3_(11)MN_H3N2 

JX092307 Cluster IVD 

4Q2014H3_(25)SK_H3 

CY114592.Cluster IVB 

JF812276 Cluster IVE 

JN652493 Cluster IVF 

4Q2014H3_(8)SK_H3 

4Q2014H3_(9)SK_H3 

4Q2014H3_(28)MB_H3N2 

A_Sw_Illinois_99_H3N2 Cluster 3 

4Q2014H3_(24)IA_H3N2pM 

4Q2014H3_(31)MO_H3N2 

A_Ohio_2983_2012_H3N2 huSeas 

A/Victoria/361/2011 H3N2 huSeas 

A-Brisbane-10-2007_H3N2 huSeas 

A_Sw_CO_99_H3N2 Cluster 2 

4Q2014H3_(10)OH_H3N2 

A-England-939-69 



IAV-S H1 Genetic Clusters by Quarter 

4Q2014 H1 1Q2015 H1 2Q2015 H1 3Q2015 H1

otherH1 0 0 2 0

npdmH1 8 10 6 0

Delta2H1 1 0 0 1

Delta1H1 20 20 35 14

gammaH1 26 2 3 5

betaH1 0 0 1 3

alphaH1 4 4 12 8
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2Q2015 H1 
Tree 
All 

Amino Acid Substitution per 100 residues 
0 

27.1 

5 10 15 20 25 

2Q2015__165_NE_H1N1 
2Q2015__186_NE_H1N1 
2Q2015__185_NE_H1N1 
2Q2015__184_NE_H1N1 
2Q2015__153_SD_H1N1 
2Q2015__135_NE_H1N1 
2Q2015__134_NE_H1N1 
2Q2015__130_NE_H1N1 
2Q2015__129_NE_H1N1 
2Q2015__115_NE_H1N1 
2Q2015__114_NE_H1N1 
2Q2015__116_MN_H1N1 
2Q2015__190_MN_H1N1 
2Q2015__103_IA_H1N1 
2Q2015__122_MN_H1N1 
2Q2015__123_MN_H1N1 

2Q2015__146_MN_H1N1 
2Q2015__159_MN_H1N1 

2Q2015__110_IA_H1N1 
2Q2015__144_IA_H1N1 

2Q2015__187_MN_H1N1 
2Q2015__132_MN_H1N1 
2Q2015__193_MN_H1N1 
2Q2015__168_MN_H1N1 
2Q2015__169_MN_H1N1 
2Q2015__140_MN_H1N1 
2Q2015__151_MN_H1N1 
2Q2015__202_MN_H1N1 
2Q2015_205_MN_H1N1 

2Q2015__117_IA_H1N2 
2Q2015__109_IL_H1N1 

2Q2015__136_MN_H1N1 
2Q2015__145_MN_H1N1 
2Q2015__167_MN_H1N1 

2Q2015__112_IL_H1N1 
2Q2015__119_NC_H1 
2Q2015__189_NC_H1 

2Q2015__118_NC_H1 
2Q2015__139_NC_H1 
2Q2015__171_NC_H1 

A/Swine/Ohio/02973/2010 H1N1 
2Q2015__174_TX_H1N1 

2Q2015__164_MN_H1N1 
2Q2015__102_IL_H1N1 
2Q2015__104_IL_H1N1 
2Q2015__106_IL_H1N1 
2Q2015__105_IL_H1N1 
2Q2015__108_IL_H1N1 

2Q2015__150_OH_H1N1 
A/Sw/IN/88-Classic H1N1  

A/Sw/WI/97-Classic H1N1 
A/Sw/IA/30-Classic H1N1 

A/SW/MN/02 Reassortant H1N1 
2Q2015__178_NE_H1N2 

A/Sw/IN/00-H1N2 
A/Sw/IL/A01047930/11 gamma2 H1N1 

A/Sw/IA/A01410129/12) gamma2H1N1 
Pandemic A/CA/4/2009 H1N1  

2Q2015__113_SD_H1N1 
2Q2015__161_SD_H1N1 

2Q2015__195_SK_H1N1 
2Q2015__183_NE_H1N1 

2Q2015__124_Chile_H1 
2Q2015__127_MEX_H1N2 

2Q2015__137_MB_H1N2 
2Q2015__138_MB_H1N2 
2Q2015__182_MB_H1N2 
2Q2015__196_SK_H1N2 

2Q2015__162_MB_H1N2 
2Q2015__197_MB_H1N2 
2Q2015__176_SK_H1N2 
2Q2015__177_SK_H1N2 

2Q2015__141_MB_H1N2 
2Q2015__172_MN_H1N2 

2Q2015__198_SD_H1N2 
2Q2015__163_MN_H1N2 
2Q2015__179_IA_H1N2 
2Q2015__180_IA_H1N2 
2Q2015__181_IA_H1N2 
2Q2015__121_MN_H1N2 
2Q2015__147_MN_H1N2 

A/Sw/Ontario/55383/04 H1N2 
A/Sw/IL/07003243/2007H1N2Delta1 

A/Sw/USA/00619/05 H1N1 
A/Sw/NC/00573/2005H1N1Delta2 

2Q2015__100_IL_H1N2 
2Q2015__201_TX_H1N2 
2Q2015_204_TX_H1N2 
2Q2015__128_TX_H1N2 
2Q2015__120_OK_H1N1 

2Q2015__107_MN_H1N1 
2Q2015__194_SD_H1N2 

2Q2015__203_SD_H1N2 
2Q2015_206_SD_H1N2 

2Q2015__192_SD_H1N2 
2Q2015__131_MN_H1N2 

2Q2015__149_SD_H1N2 
2Q2015__156_MN_H1N2 

2Q2015__111_OK_H1 
2Q2015__188_IL_H1N2 
2Q2015__152_NE_H1N2 

2Q2015__157_KS_H1N2 
2Q2015__148_MN_H1N2 
2Q2015__154_MN_H1N2 
2Q2015__199_MN_H1N2 
2Q2015__200_IA_H1N2 

2Q2015__155_MN_H1N2 
2Q2015__142_NE_H1N2 
2Q2015__143_NE_H1N2 
2Q2015__170_NE_H1N2 
2Q2015__173_NE_H1N2 

2Q2015__101_IL_H1N2 
2Q2015__133_NE_H1N2 

2Q2015__125_Chile_H1N2 
2Q2015__126_Chile_H1N2 



2Q2015 H1 
Tree 

Gamma-
cluster 

(NE, MN, 
IA, SD, IL, 

NC ,TX, 
OH) 

2Q2015__165_NE_H1N1 
2Q2015__186_NE_H1N1 
2Q2015__185_NE_H1N1 
2Q2015__184_NE_H1N1 
2Q2015__153_SD_H1N1 
2Q2015__135_NE_H1N1 
2Q2015__134_NE_H1N1 
2Q2015__130_NE_H1N1 
2Q2015__129_NE_H1N1 
2Q2015__115_NE_H1N1 
2Q2015__114_NE_H1N1 
2Q2015__116_MN_H1N1 
2Q2015__190_MN_H1N1 
2Q2015__103_IA_H1N1 
2Q2015__122_MN_H1N1 
2Q2015__123_MN_H1N1 

2Q2015__146_MN_H1N1 
2Q2015__159_MN_H1N1 

2Q2015__110_IA_H1N1 
2Q2015__144_IA_H1N1 

2Q2015__187_MN_H1N1 
2Q2015__132_MN_H1N1 
2Q2015__193_MN_H1N1 
2Q2015__168_MN_H1N1 
2Q2015__169_MN_H1N1 
2Q2015__140_MN_H1N1 
2Q2015__151_MN_H1N1 
2Q2015__202_MN_H1N1 
2Q2015_205_MN_H1N1 
2Q2015__117_IA_H1N2 

2Q2015__109_IL_H1N1 
2Q2015__136_MN_H1N1 
2Q2015__145_MN_H1N1 
2Q2015__167_MN_H1N1 
2Q2015__112_IL_H1N1 

2Q2015__119_NC_H1 
2Q2015__189_NC_H1 

2Q2015__118_NC_H1 
2Q2015__139_NC_H1 
2Q2015__171_NC_H1 

A/Swine/Ohio/02973/2010 H1N1 
2Q2015__174_TX_H1N1 

2Q2015__164_MN_H1N1 
2Q2015__102_IL_H1N1 
2Q2015__104_IL_H1N1 
2Q2015__106_IL_H1N1 
2Q2015__105_IL_H1N1 
2Q2015__108_IL_H1N1 

2Q2015__150_OH_H1N1 



2Q2015 H1 
Tree 

Alpha 
(Canada, SD, 
MN);  Beta 
(NE), and 

nPdm  
(Canada, 

Mexico, SD, 
NE) 

A/Sw/IN/88-Classic H1N1  

A/Sw/WI/97-Classic H1N1 

A/Sw/IA/30-Classic H1N1 

A/SW/MN/02 Reassortant H1N1 

2Q2015__178_NE_H1N2 

A/Sw/IN/00-H1N2 

A/Sw/IL/A01047930/11 gamma2 H1N1 

A/Sw/IA/A01410129/12) gamma2H1N1 

Pandemic A/CA/4/2009 H1N1  

2Q2015__113_SD_H1N1 

2Q2015__161_SD_H1N1 

2Q2015__195_SK_H1N1 

2Q2015__183_NE_H1N1 

2Q2015__124_Chile_H1 

2Q2015__127_MEX_H1N2 

2Q2015__137_MB_H1N2 

2Q2015__138_MB_H1N2 

2Q2015__182_MB_H1N2 

2Q2015__196_SK_H1N2 

2Q2015__162_MB_H1N2 

2Q2015__197_MB_H1N2 

2Q2015__176_SK_H1N2 

2Q2015__177_SK_H1N2 

2Q2015__141_MB_H1N2 

2Q2015__172_MN_H1N2 

2Q2015__198_SD_H1N2 



2Q2015 H1 
Tree 

Delta 1 and 2  
(MN, IA, IL, 
TX, OK, SD, 

NE, KS) 
and Human 

Seasonal 
(Chile) 

Amino Acid Substitution per 100 residues 

0 

27.1 

5 10 15 20 25 

2Q2015__165_NE_H1N1 

2Q2015__186_NE_H1N1 

2Q2015__185_NE_H1N1 

2Q2015__184_NE_H1N1 

2Q2015__153_SD_H1N1 

2Q2015__135_NE_H1N1 

2Q2015__134_NE_H1N1 

2Q2015__130_NE_H1N1 

2Q2015__129_NE_H1N1 

2Q2015__115_NE_H1N1 

2Q2015__114_NE_H1N1 

2Q2015__116_MN_H1N1 

2Q2015__190_MN_H1N1 

2Q2015__103_IA_H1N1 

2Q2015__122_MN_H1N1 

2Q2015__123_MN_H1N1 

2Q2015__146_MN_H1N1 

2Q2015__159_MN_H1N1 

2Q2015__110_IA_H1N1 

2Q2015__144_IA_H1N1 

2Q2015__187_MN_H1N1 

2Q2015__132_MN_H1N1 

2Q2015__193_MN_H1N1 

2Q2015__168_MN_H1N1 

2Q2015__169_MN_H1N1 

2Q2015__140_MN_H1N1 

2Q2015__151_MN_H1N1 

2Q2015__202_MN_H1N1 

2Q2015_205_MN_H1N1 

2Q2015__117_IA_H1N2 

2Q2015__109_IL_H1N1 

2Q2015__136_MN_H1N1 

2Q2015__145_MN_H1N1 

2Q2015__167_MN_H1N1 

2Q2015__112_IL_H1N1 

2Q2015__119_NC_H1 

2Q2015__189_NC_H1 

2Q2015__118_NC_H1 

2Q2015__139_NC_H1 

2Q2015__171_NC_H1 

A/Swine/Ohio/02973/2010 H1N1 

2Q2015__174_TX_H1N1 

2Q2015__164_MN_H1N1 

2Q2015__163_MN_H1N2 

2Q2015__179_IA_H1N2 

2Q2015__180_IA_H1N2 

2Q2015__181_IA_H1N2 

2Q2015__121_MN_H1N2 

2Q2015__147_MN_H1N2 

A/Sw/Ontario/55383/04 H1N2 

A/Sw/IL/07003243/2007H1N2Delta1 

A/Sw/USA/00619/05 H1N1 

A/Sw/NC/00573/2005H1N1Delta2 

2Q2015__100_IL_H1N2 

2Q2015__201_TX_H1N2 

2Q2015_204_TX_H1N2 

2Q2015__128_TX_H1N2 

2Q2015__120_OK_H1N1 

2Q2015__107_MN_H1N1 

2Q2015__194_SD_H1N2 

2Q2015__203_SD_H1N2 

2Q2015_206_SD_H1N2 

2Q2015__192_SD_H1N2 

2Q2015__131_MN_H1N2 

2Q2015__149_SD_H1N2 

2Q2015__156_MN_H1N2 

2Q2015__111_OK_H1 

2Q2015__188_IL_H1N2 

2Q2015__152_NE_H1N2 

2Q2015__157_KS_H1N2 

2Q2015__148_MN_H1N2 

2Q2015__154_MN_H1N2 

2Q2015__199_MN_H1N2 

2Q2015__200_IA_H1N2 

2Q2015__155_MN_H1N2 

2Q2015__142_NE_H1N2 

2Q2015__143_NE_H1N2 

2Q2015__170_NE_H1N2 

2Q2015__173_NE_H1N2 

2Q2015__101_IL_H1N2 

2Q2015__133_NE_H1N2 

2Q2015__125_Chile_H1N2 

2Q2015__126_Chile_H1N2 



Human-to-swine transmission, spatial migration via swine 
movements, and genomic reassortment are the key 

evolutionary mechanisms that generate this viral diversity. 
Additional antigenic characterization and whole-genome 

sequencing is greatly needed to understand the diversity and 
independent evolution of IAV in swine. 


