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Specimens: Nasal swabs, lung tissues  
 
H1N1: 4 isolates (2016) 
 
H1N2 : 1 isolate (2015) 
 
H3N2: 4 isolates (1 in 2015, and 3 in 2016) 



PB2 

A/swine/Korea/CY0423-12/2013(H1N2) 
A/swine/Korea/CY0423-33/2013(H1N2) 

A/swine/Korea/CY02-10/2012(H3N2) 
A/swine/Korea/CY03-14/2012(H3N2) 

100 

A/Pennsylvania/09/2011(H3N2) 
A/swine/Korea/30-2/2016(H1N1) 
A/swine/Korea/30-1/2016(H1N1) 
A/swine/Korea/30-3/2016(H1N1) 

A/swine/Korea/C345/2015(H1N2) 
A/Indiana/10/2011(H3N2) 
A/swine/Iowa/A01202559/2011(H1N1) 
A/swine/NewYork/A01104005/2011(H3N2) 

A/Iowa/09/2011(H3N2) 
A/swine/Korea/70-1/2016(H3N2) 
A/swine/Korea/70-2/2016(H3N2) 
A/swine/Korea/70-3/2016(H3N2) 

A/swine/WestVirginia/05/2011(H3N2) 
A/Maine/06/2011(H3N2) 

A/swine/Minnesota/225128/2010(H1N1) 

97 

A/Kansas/13/2009(H3N2) 

100 

A/swine/NorthCarolina/225124/2010(H1N2) 
A/swine/Korea/SW0918/2015(H3N2) 

A/swine/Ontario/33853/2005(H3N2) 
A/swine/Minnesota/239105/2009(H3N2) 

99 

81 
A/swine/Korea/CY03-11/2012(H1N2) 

A/swine/Korea/1204/2009(H1N2) 
A/swine/Korea/JL01/2005(H1N2) 
A/swine/Korea/PZ4/2006(H1N2) 

A/swine/Korea/HS2/2004(H1N2) 
A/swine/Korea/CY08/2007(H1N2) 

80 

76 

100 

90 

A/swine/Korea/1130/2009(H1N2) 
A/swine/Korea/CY02/2002(H1N2) 

100 

A/Iowa/CEID23/2005(H1N1) 
A/swine/Korea/CAN01/2004(H1N1) 100 

91 

A/swine/Korea/CY01-04/2012(H1N1) 
A/swine/Korea/CY02-07/2012(H3N1) 
A/swine/Korea/CY03-12/2012(H3N1) 
A/swine/Korea/CY11-01/2011(H1N1) 

A/swine/Argentina/2010(H1N2) 

99 

A/swine/England/1382/2010(H1N2) 
A/California/04/2009(H1N1) 
A/California/07/2009(H1N1) 

A/Korea/01/2009(H1N1) 

95 

A/swine/Guangdong/94/2009(H1N1) 
A/swine/Korea/SCJ42/2012(H1N1) 

A/Korea/CJ01/2009(H1N1) 
A/swine/Kansas/11/2011(H3N2) 

A/swine/Korea/SCJ01/2009(H1N1) 
A/swine/Indiana/240218/2010(H1N2) 
A/England/797/2009(H1N1) 

A/swine/Guangxi/NS2783/2010(H3N2) 
A/Korea/Lee/2016(H1N1) 
A/swine/Korea/01/2016(H1N1) 

84 

100 
A/swine/Korea/CY10/2007(H3N2) 
A/swine/Quebec/1257774/2010(H3N2) 

83 

74 
A/swine/Korea/CAN04/2005(H3N2) 
A/swine/Korea/CA307/2005(H3N2) 

A/swine/Korea/JNS06/2004(H3N2) 

100 

A/Wisconsin/10/1998(H1N1) 
A/swine/Minnesota/9088-2/1998(H3N2) 
A/swine/Iowa/8548-1/1998(H3N2) 

A/swine/Texas/4199-2/1998(H3N2) 
A/swine/Korea/CY05/2007(H3N2) 

A/swine/Illinois/21587/1999(H3N2) 
A/swine/NorthCarolina/35922/1998(H3N2) 

A/Maryland/12/1991(H1N1) 
A/NewJersey/8/1976(H1N1) 

93 

A/PuertoRico/8/1934(H1N1) 
A/BrevigMission/10/1918(H1N1) 

100 

100 

100 

0.02 

A(H1N1)pdm09 
like 

North  
American swine 
/ Korea swine 



PB1 

A/swine/Korea/CY0423-12/2013(H1N2) 
A/swine/Korea/CY0423-33/2013(H1N2) 

A/swine/Korea/CY02-10/2012(H3N2) 
A/swine/Korea/CY03-14/2012(H3N2) 

100 

99 
A/swine/Korea/CY02-07/2012(H3N1) 

A/swine/Korea/C345/2015(H1N2) 
A/Iowa/09/2011(H3N2) 

A/swine/WestVirginia/05/2011(H3N2) 
A/Maine/06/2011(H3N2) 
A/Indiana/10/2011(H3N2) 
A/swine/Iowa/A01202659/2011(H1N1) 
A/Pennsylvania/09/2011(H3N2) 
A/swine/NY/A01104005/2011(H3N2) 

A/swine/Korea/70-1/2016(H3N2) 
A/swine/Korea/70-2/2016(H3N2) 
A/swine/Korea/70-3/2016(H3N2) 100 
A/swine/Korea/30-2/2016(H1N1) 
A/swine/Korea/30-1/2016(H1N1) 
A/swine/Korea/30-3/2016(H1N1) 

A/Kansas/13/2009(H3N2) 

100 

A/swine/Korea/SW0918/2015(H3N2) 
A/swine/Kansas/11-107824/2011(H3N2) 
A/swine/Minnesota/7931/2007(H3N2) 

A/swine/Ontario/33853/2005(H3N2) 
A/swine/Minnesota/239105/2009(H3N2) 

A/swine/NorthCarolina/226124/2010(H1N2) 

76 

87 

A/California/04/2009(H1N1) 
A/Korea/01/2009(H1N1) 
A/California/07/2009(H1N1) 
A/England/H094220579/2009(H1N1) 
A/Singapore/ON355/2009(H1N1) 
A/Korea/CJ01/2009(H1N1) 

A/swine/Guangxi/NS2783/2010(H3N2) 
A/swine/Indiana/240218/2010(H1N2) 

A/swine/Korea/SCJ01/2009(H1N1) 
A/swine/Korea/SCJ42/2012(H1N1) 

A/swine/Korea/CY01-04/2012(H1N1) 
A/swine/Korea/CY11-01/2011(H1N1) 
A/swine/Korea/CY03-12/2012(H3N1) 100 

A/swine/Quebec/1257774/2010(H3N2) 
A/Korea/Lee/2016(H1N1) 
A/swine/Korea/01/2016(H1N1) 100 

A/swine/Korea/CY03-11/2012(H1N2) 
A/swine/Korea/CY08/2007(H1N2) 
A/swine/Korea/PZ4/2006(H1N2) 

A/swine/Korea/JL01/2005(H1N2) 
A/swine/Korea/HS2/2004(H1N2) 

A/swine/Korea/PZ72-1/2006(H3N1) 

100 

A/swine/Korea/1130/2009(H1N2) 
A/swine/Korea/CY02/2002(H1N2) 

79 

A/swine/Indiana/9K035/1999(H1N2) 
A/swine/Korea/CAN04/2005(H3N2) 
A/swine/Korea/CAS07/2005(H3N2) 

A/Wisconsin/10/1998(H1N1) 
A/swine/Texas/4199-2/1998(H3N2) 

A/swine/NorthCarolina/35922/1998(H3N2) 
A/swine/Korea/CY10/2007(H3N2) 

A/swine/Korea/JNS06/2004(H3N2) 
A/swine/Iowa/8548-1/1998(H3N2) 

A/swine/Korea/CY09/2007(H3N2) 
A/swine/Korea/CY05/2007(H3N2) 

A/swine/Minnesota/9088-2/1998(H3N2) 

81 

A/swine/Ontario/53518/2003(H1N1) 
A/Iowa/CEID23/2005(H1N1) 

A/swine/Korea/CAN01/2004(H1N1) 
A/swine/Illinois/21587/1999(H3N2) 

98 

98 

A/swine/Minnesota/226128/2010(H1N1) 
A/NewJersey/8/1976(H1N1) 

A/PuertoRico/8/1934(H1N1) 
A/BrevigMission/10/1918(H1N1) 100 

100 

0.02 

A(H1N1)pdm09 
like 

North  
American swine 
/ Korea swine 



PA 

A/Pennylvania/09/2011(H3N2) 
A/Indiana/10/2011(H3N2) 
A/Iowa/09/2011(H3N2) 

A/swine/WestVirgina/225124/2010(H3N2) 
A/swine/Korea/CY02-10/2012(H3N2) 
A/swine/Korea/CY03-14/2012(H3N2) 

A/swine/NewYork/A01104005/2011(H3N2) 

96 

75 

A/swine/Korea/CY0423-12/2013(H1N2) 
A/swine/Korea/CY0423-33/2013(H1N2) 

A/swine/Korea/C345/2015(H1N2) 
A/Maine/06/2011(H3N2) 

A/swine/Korea/70-1/2016(H3N2) 
A/swine/Korea/70-2/2016(H3N2) 
A/swine/Korea/70-3/2016(H3N2) 

89 

100 
A/Kansas/13/2009(H3N2) 

99 

A/swine/Kansas/10-91088/2010(H3N2) 
A/swine/Ontario/33853/2005(H3N2) 

A/swine/Korea/SW0918/2015(H3N2) 

78 

97 
A/swine/NorthCarolina/226124/2010(H1N2) 

99 

A/swine/Korea/CAN01/2004(H1N1) 
A/Iowa/CEID23/2005(H1N1) 

80 

99 
A/swine/Korea/CY05/2007(H3N2) 

A/swine/Korea/CY02/2002(H1N2) 
A/swine/Korea/CAN04/2005(H3N2) 
A/swine/Korea/CAS07/2005(H3N2) 
A/swine/Korea/JNS06/2004(H3N2) 

A/swine/Minnesota/9088-2/1998(H3N2) 
A/swine/Illinois/21587/1999(H3N2) 

A/swine/Iowa/8548-1/1998(H3N2) 
A/Wisconsin/10/1998(H1N1) 

81 

A/swine/Korea/CY10/2007(H3N2) 
A/swine/Texas/4199-2/1998(H3N2) 

96 

A/swine/Korea/JL01/2005(H1N2) 
A/swine/Korea/HS2/2004(H1N2) 

A/swine/Korea/1204/2009(H1N2) 
A/swine/Korea/PZ4/2006(H1N2) 

A/swine/Korea/CY03-11/2012(H1N2) 

98 

A/swine/Korea/CY08/2007(H1N2) 

99 

A/swine/Korea/1130/2009(H1N2) 
81 

A/swine/Korea/CY01-04/2012(H1N1) 
A/swine/Korea/CY02-07/2012(H3N1) 
A/swine/Korea/CY11-01/2011(H1N1) 
A/swine/Korea/CY03-12/2012(H3N1) 

A/Taiwan/6341/2009(H1N1) 

100 

A/swine/Minnesota/226128/2010(H1N1) 
A/swine/Guangxi/NS2783/2010(H3N2) 

A/Korea/CJ01/2009(H1N1) 
A/swine/Korea/SCJ42/2012(H1N1) 
A/swine/Indiana/240218/2000(H1N2) 

A/swine/Quebec/1257774/2010(H3N2) 
A/swine/Minnesota/239105/2009(H3N2) 
A/California/04/2009(H1N1) 
A/California/07/2009(H1N1) 
A/swine/Korea/SCJ01/2009(H1N1) 
A/swine/Quebec/1257568/2010(H3N2) 

A/swine/Guangdong/94/2009(H1N1) 
A/swine/England/1382/2010(H1N2) 

88 

A/swine/Kansas/11-107824/2011(H3N2) 
A/Korea/Lee/2016(H1N1) 
A/swine/Korea/01/2016(H1N1) 100 
A/swine/Korea/30-2/2016(H1N1) 
A/swine/Korea/30-1/2016(H1N1) 
A/swine/Korea/30-3/2016(H1N1) 100 

100 

A/swine/Ontario/53518/2003(H1N1) 
A/NewJersey/8/1976(H1N1) 

A/Maryland/12/1991(H1N1) 

91 

A/swine/NorthCarolina/35922/1998(H3N2) 
A/PuertoRico/8/1934(H1N1) 

A/BrevigMission/1/1918(H1N1) 

100 

100 

100 

0.02 

A(H1N1)pdm09 
like 

North  
American swine 
/ Korea swine 



H1 

A/California/04/2009(H1N1) 
A/California/07/2009(H1N1) 

A/Daejeon/1840/2009(H1N1) 

93 

A/Seoul/1785/2009(H1N1) 
A/Korea/CJ01/2009(H1N1) 
A/Korea/S1/2009(H1N1) 
A/HongKong/2369/2009(H1N1) 
A/Norway/3206/2009(H1N1) 
A/Singapore/GP2711/2011(H1N1) 
A/swine/Taiwan/TD-4119/2009(H1N1) 
A/swine/Singapore/QM168/2009(H1N1) 

A/swine/Korea/CY01-04/2012(H1N1) 
A/swine/Korea/CY11-01/2011(H1N1) 

A/Daegu/1853/2009(H1N1) 
A/NewYork/4747/2009(H1N1) 
A/Singapore/ON1924/2009(H1N1) 
A/Boston/148/2009(H1N1) 

A/swine/Korea/SCJ42/2010(H1N1) 
A/Wisconsin/629-D02342/2009(H1N1) 

88 

A/Seoul/7/2010(H1N1) 
A/Gyeonggi/2623/2010(H1N1) 

80 

A/Korea/Lee/2016(H1N1) 
A/swine/Korea/01/2016(H1N1) 
A/swine/Korea/30-2/2016(H1N1) 
A/swine/Korea/30-1/2016(H1N1) 
A/swine/Korea/30-3/2016(H1N1) 100 

100 

A/swine/Korea/CY03-11/2012(H1N2) 
A/swine/Korea/1204/2009(H1N2) 

A/swine/Korea/CY08/2007(H1N2) 
A/swine/Korea/PZ4/2006(H1N2) 

99 

A/swine/Korea/JL01/2005(H1N2) 
A/swine/Korea/Asan04/2006(H1N2) 

A/swine/Korea/HS2/2006(H1N2) 

99 

100 
A/swine/Korea/S15/2006(H1N2) 

100 

A/swine/Korea/1130/2009(H1N2) 
A/swine/Minnesota/16419/2001(H1N2) 
A/swine/Illinois/100085/2001(H1N2) 

A/swine/Minnesota/226128/2010(H1N1) 
A/Ohio/1/2007(H1N1) 
A/swine/Ohio/C62006/2006(H1N1) 

A/Wisconsion/87/2005(H1N1) 

100 

A/swine/Indiana/9K035/1999(H1N2) 
A/swine/Kansas/13481-S/2000(H1N2) 

A/Wisconsin/10/1998(H1N1) 
A/swine/HongKong/78/2003(H1N2) 

100 

90 

A/swine/Minnesota/45319/1999(H1N2) 
A/swine/Missouri/1877/2001(H1N2) 

A/swine/Korea/CY02/2002(H1N2) 
A/Iowa/01/2006(H1N1) 

A/swine/Iowa/00239/2004(H1N1) 
A/swine/Korea/CAN01/2004(H1N1) 

A/swine/NorthCarolina/46203/2003(H1N1) 
A/swine/Korea/GC0503/2005(H1N1) 
A/swine/Korea/GC0502/2005(H1N2) 

98 

100 
A/swine/Minnesota/34893/2001(H1N2) 

99 

A/swine/Ontario/53518/2003(H1N1) 
A/swine/Ontario/23866/2004(H1N1) 

A/swine/Ontario/11112/2004(H1N1) 

100 

A/NewJersey/8/1976(H1N1) 

100 

97 

80 
A/swine/Minnesota/SG-00239/2007(H1N2) 

A/swine/Ontario/52156/2003(H1N2) 
A/swine/Texas/008648/2008(H1N2) 

A/Brisbane/59/2007(H1N1) 
A/swine/Minnesota/070002083/20 

A/Michigan/9/2007(H1N2) 
A/swine/NorthCarolina/226124/2010(H1N2) 

A/PuertoRico/8/1934(H1N1) 

100 

A/BrevigMission/1/1918(H1N1) 
A/SouthCarolina/1/1918(H1N1) 

85 

100 

100 

100 

A/swine/Korea/C345/2015(H1N2) 
A/swine/Korea/CY0423-12/2013(H1N2) 
A/swine/Korea/CY0423-33/2013(H1N2) 100 

100 

0.02 

δ1 
δ2 

Human 

seasonal like  

α 

β 

γ 

A(H1N1)pdm09 
like 

Eurasian avian-
like 



H3 

A/swine/Korea/70-1/2016(H3N2) 
A/swine/Korea/70-2/2016(H3N2) 
A/swine/Korea/70-3/2016(H3N2) 

A/swine/Korea/CY02-10/2012(H3N2) 
A/swine/Korea/CY03-14/2012(H3N2) 

A/swine/Korea/CY02-07/2012(H3N1) 
A/swine/Korea/CY03-12/2012(H3N1) 

99 

97 

100 

A/swine/WestVirginia/06/2011(H3N2) 
A/swine/NorthCarolina/A01203272/2012(H3N2) 82 

A/swine/Ohio/A01203186/2012(H3N2) 
A/swine/Indiana/A01202621/2011(H3N2) 

A/Iowa/09/2011(H3N2) 
A/Indiana/10/2011(H3N2) 
A/swine/Texas/A01104013/2012(H3N2) 

A/swine/Iowa/A01202659/2011(H3N2) 
A/Maine/06/2011(H3N2) 
A/swine/NewYork/A01104005/2011(H3N2) 

87 

88 

A/swine/Illinois/A00857304a/2012(H3N2) 
A/Pennsylvania/09/2011(H3N2) 

A/swine/Minnesota/A01076999/2010(H3N2) 

88 

A/swine/Minnesota/7931/2007(H3N2) 

100 

A/Kansas/13/2009(H3N2) 
A/turkey/Ohio/313053/2004(H3N2) 
A/swine/Manitoba/12707/2005(H3N2) 

A/swine/Ontario/33853/2005(H3N2) 
A/swine/Minnesota/00611/2005(H3N2) 

A/swine/Pennsylvania/62170-1/2010(H3N2) 
A/swine/Quebec/1257774/2010(H3N2) 

A/swine/Quebec/1267568/2010(H3N2) 
A/swine/Korea/SW0918/2015(H3N2) 

A/swine/Kansas/11-107824/2011(H3N2) 
A/swine/Minnesota/239105/2009(H3N2) 

95 

A/swine/Kansas/10-91088/2010(H3N2) 
A/swine/Korea/JNS06/2004(H3N2) 
A/swine/Korea/GC0407/2005(H3N2) 
A/Texas/9/1996(H3N2) 

A/swine/Oklahoma/18717/1999(H3N2) 
A/swine/Illinois/21587/1999(H3N2) 
A/swine/Wisconsin/14094/1999(H3N2) 

74 

72 

A/swine/Korea/CY10/2007(H3N2) 
A/Cheongju/H407/2008(H3N2) 
A/Perth/16/2009(H3N2) 

A/Brisbane/10/2007(H3N2) 
A/Sydney/5/1997(H3N2) 

A/NewYork/150/2000(H3N2) 
A/swine/Korea/CAS05/2004(H3N2) 

100 

A/swine/Korea/PZ72-1/2006(H3N1) 

93 

A/swine/Minnesota/9088/1998(H3N2) 
A/swine/Texas/4199-2/1998(H3N2) 
A/swine/Iowa/8548-1/1998(H3N2) 

A/swine/Korea/CAN04/2005(H3N2) 

99 

A/swine/NorthCarolina/359992/1998(H3N2) 

99 

A/Finland/339/1995(H3N2) 
A/NewYork/622/1996(H3N2) 

A/swine/Korea/CY05/2007(H3N2) 

94 

A/HongKong/1968(H3N2) 
A/Beijing/32/1992(H3N2) 

75 

74 

86 

74 

0.01 

Ⅰ 

Ⅱ 

Ⅲ 

Ⅳ 



N1 

A/swine/Korea/CY01-04/2012(H1N1) 
A/swine/Korea/CY02-07/2012(H3N1) 
A/swine/Korea/CY03-12/2012(H3N1) 
A/swine/Korea/CY11-01/2011(H1N1) 

A/California/04/2009(H1N1) 
A/California/07/2009(H1N1) 

A/swine/Alberta/OTH33-8/2009(H1N1) 
A/Guangdong/SB1/2009(H1N1) 
A/Philippines/2001/2009(H1N1) 
A/swine/Korea/SCJ01/2009(H1N1) 
A/Korea/01/2009(H1N1) 

100 

A/Mexico/INER14/2009(H1N1) 
A/swine/Taiwan/PT-1204/2009(H1N1) 
A/Singapore/TT428/2010(H1N1) 

A/Gyeonggi/2623/2010(H1N1) 
A/Singapore/GP4049/2009(H1N1) 
A/Ontario/35273/2009(H1N1) 
A/Boston/148/2009(H1N1) 
A/Korea/CJ01/2009(H1N1) 
A/swine/Korea/SCJ42/2010(H1N1) 

A/Gangwon/1805/2009(H1N1) 
A/Korea/S1/2009(H1N1) 
A/Gyeongnam/1819/2009(H1N1) 

A/Seoul/1785/2009(H1N1) 
A/Daegu/1853/2009(H1N1) 

A/Daejeon/1840/2009(H1N1) 
A/Seoul/7/2010(H1N1) 

A/swine/Korea/30-2/2016(H1N1) 
A/swine/Korea/30-1/2016(H1N1) 
A/swine/Korea/30-3/2016(H1N1) 

A/Korea/Lee/2016(H1N1) 
A/swine/Korea/01/2016(H1N1) 88 

100 

A/swine/Italy/1509-6/1997(H1N1) 
A/swine/England/195852/1992(H1N1) 

A/swine/Cotesd'Armor/1482/1999(H1N1) 
A/swine/Belgium/WVL1/1979(H1N1) 90 

A/swine/Spain/50047/2003(H1N1) 

100 

A/Wisconsin/4754/1994(H1N1) 
A/swine/NorthCarolina/901/2003(H1N1) 
A/swine/Kansas/77778/2007(H1N1) 

A/swine/Korea/GC0503/2005(H1N1) 
A/Wisconsin/10/1998(H1N1) 

A/swine/Wisconsin/238/1997(H1N1) 
A/Maryland/12/1991(H1N1) 91 

A/swine/NewJersey/11/1976(H1N1) 
A/NewJersey/8/1976(H1N1) 
A/Wisconsin/301/1976(H1N1) 

A/swine/Wisconsin/30747/1976(H1N1) 

100 

99 
100 

A/swine/Alberta/56626/2003(H1N1) 
A/swine/Korea/CN22/2006(H3N1) 

71 

A/swine/Ontario/23866/2004(H1N1) 
A/swine/Ontario/11112/2004(H1N1) 

A/swine/Korea/CAN01/2004(H1N1) 
A/swine/Ontario/53518/2003(H1N1) 
A/swine/Minnesota/00395/2004(H3N1) 

A/Iowa/CEID23/2005(H1N1) 99 
A/swine/Minnesota/226128/2010(H1N1) 

70 

93 

100 

A/Brisbane/59/2007(H1N1) 
A/NewYork/483/2003(H1N1) 
A/swine/Korea/CAS08/2005(H1N1) 100 

A/USSR/92/1977(H1N1) 

100 

A/WSN/1933(H1N1) 
A/PuertoRico/8/1934(H1N1) 

99 

100 
A/BrevigMission/1/1918(H1N1) 

100 

100 

100 

0.02 

A(H1N1)pdm09 
like 

North  
American swine 
/ Korea swine 



N2 

A/Maine/06/2011(H3N2) 
A/swine/NewYork/A01104005/2011(H3N2) 

A/swine/Iowa/A01049858/2011(H1N2) 
A/swine/Indiana/A01049091/2010(H3N2) 
A/swine/Minnesota/A01047604/2010(H1N2) 
A/swine/NorthCarolina/A01049436/2011(H3N2) 

A/Pennsylvania/09/2011(H3N2) 

87 

A/swine/Illinois/A0087304a/2012(H3N2) 
A/swine/Pennsylvania/62170-1/2010(H3N2) 

A/swine/Texas/A0110401/2012(H3N2) 
A/Indiana/10/2011(H3N2) 
A/swine/Ohio/A01203186/2012(H3N2) 
A/swine/Indiana/A01202621/2011(H3N2) 

A/swine/Illinois/A00857300/2011(H3N2) 
A/swine/Indiana/A01049964/2011(H1N2) 

A/Iowa/09/2011(H3N2) 
A/swine/Korea/CY02-10/2012(H3N2) 
A/swine/Korea/CY03-14/2012(H3N2) 

A/swine/Korea/C345/2015(H1N2) 87 
A/swine/Korea/70-1/2016(H3N2) 
A/swine/Korea/70-2/2016(H3N2) 
A/swine/Korea/70-3/2016(H3N2) 

78 

100 
A/swine/Minnesota/7931/2007(H3N2) 

99 

A/swine/WestVirginia/06/2011(H3N2) 
A/swine/NorthCarolina/A01203272/2012(H3N2) 

A/swine/Minnesota/239105/2009(H3N2) 

100 

A/swine/Ontario/33853/2005(H3N2) 
A/swine/Quebec/1257774/2010(H3N2) 

A/Kansas/13/2009(H3N2) 
A/swine/Minnesota/A01076999/2010(H3N2) 

A/swine/Korea/SW0918/2015(H3N2) 

100 

72 

A/swine/Korea/CY03-11/2012(H1N2) 
A/swine/Korea/1204/2009(H1N2) 

A/swine/Korea/JL02/2005(H1N2) 
A/swine/Korea/PZ4/2006(H1N2) 

A/swine/Korea/CY0423-12/2013(H1N2) 
A/swine/Korea/CY0423-33/2013(H1N2 

87 

A/swine/Korea/HS2/2004(H1N2) 
A/swine/Korea/JL01/2005(H1N2) 

A/swine/Korea/Asan04/2006(H1N2) 

80 

100 
A/swine/Korea/CY02/2002(H1N2) 

81 

A/swine/Korea/1130/2009(H1N2) 
A/swine/Indiana/240218/2010(H1N2) 

A/swine/NorthCarolina/226124/2010(H1N2) 
A/swine/Oklahoma/18089/1999(H3N2) 

A/swine/Korea/CY10/2007(H3N2) 
A/swine/Korea/JNS06/2004(H3N2) 
A/swine/Korea/GC0407/2005(H3N2) 

A/swine/Minnesota/9088-2/1998(H3N2) 
A/swine/Texas/4199-2/1998(H3N2) 

A/swine/Iowa/8548-1/1998(H3N2) 
A/swine/NorthCarolina/93523/2001(H1N2) 
A/swine/Korea/CAS09/2006(H3N2) 

A/swine/Korea/CAN04/2005(H3N2) 
A/swine/Korea/CY05/2007(H3N2) 
A/swine/Korea/CY08/2007(H1N2) 
A/swine/HongKong/1111/2004(H1N2) 76 

89 

A/NewYork/647/1995(H3N2) 
A/NewYork/567/1996(H3N2) 

76 

72 
A/swine/Korea/CAS05/2004(H3N2) 

A/HongKong/1968(H3N2) 

70 

A/Cheongju/H407/2008(H3N2) 
A/Brisbane/10/2007(H3N2) 
A/Perth/16/2009(H3N2) 100 

A/swine/Guangxi/NS2783/2010(H3N2) 

100 

100 

99 

0.01 

North  
American swine 
/ Korea swine 
 
Early swine N2 -
lineage 

North  
American swine / 
Korea swine 
 
recent swine N2 –
lineage 
(sw/Ontario/33853/05 –
like) 



NP 

A/swine/England/1382/2010(H1N2) 
A/swine/Korea/SCJ01/2009(H1N1) 

A/Maryland/NHRC0001/2009(H1N1) 
A/swine/Korea/SCJ42/2012(H1N1) 
A/swine/Minnesota/7931/2007(H3N2) 
A/swine/Quebec/1257774/2010(H3N2) 

A/swine/Minnesota/239105/2009(H3N2) 
A/swine/Kansas/11-107824/2011(H3N2) 
A/swine/Kansas/10-91088/2010(H3N2) 

A/Korea/CJ01/2009(H1N1) 
A/swine/Argentina/CIP051/2009(H1N1) 

A/swine/Guangxi/NS2783/2010(H3N2) 
A/California/07/2009(H1N1) 
A/California/04/2009(H1N1) 

A/swine/Korea/CY01-04/2012(H1N1) 
A/swine/Korea/CY11-01/2011(H1N1) 

A/swine/Korea/01/2016(H1N1) 
A/Korea/Lee/2016(H1N1) 

A/swine/Minnesota/226128/2010(H1N1) 

85 

A/swine/Korea/CY03-12/2012(H3N1) 
A/swine/Korea/30-2/2016(H1N1) 
A/swine/Korea/30-1/2016(H1N1) 
A/swine/Korea/30-3/2016(H1N1) 

A/swine/Korea/CY0423-12/2013(H1N2 
A/swine/Korea/CY0423-33/2013(H1N2) 

100 

99 
A/swine/Korea/CY02-07/2012(H3N1) 

A/swine/Korea/CY02-10/2012(H3N2) 
A/swine/Korea/CY03-14/2012(H3N2) 

A/Indiana/10/2011(H3N2) 
A/swine/Korea/70-1/2016(H3N2) 
A/swine/Korea/70-2/2016(H3N2) 
A/swine/Korea/70-3/2016(H3N2) 

A/swine/Korea/C345/2015(H1N2) 
A/Iowa/09/2011(H3N2) 

A/swine/WestVirginia/06/2011(H3N2) 
A/swine/NewYork/A01104005/2011(H3N2) 
A/Pennsylvania/09/2011(H3N2) 

A/Maine/06/2011(H3N2) 
A/Kansas/13/2009(H3N2) 

80 

A/swine/Indiana/240218/2010(H1N2) 
A/swine/Korea/CY03-11/2012(H1N2) 

A/swine/Korea/1204/2009(H1N2) 
A/swine/Korea/HS2/2004(H1N2) 
A/swine/Korea/JL01/2005(H1N2) 

A/swine/Korea/CY08/2007(H1N2) 
A/swine/Korea/PZ4/2006(H1N2) 

96 

A/swine/Korea/CY02/2002(H1N2) 

99 

A/swine/Korea/1130/2009(H1N2) 
A/Iowa/CEID23/2005(H1N1) 

A/swine/Korea/SW0918/2015(H3N2) 
A/swine/Ontario/33853/2005(H3N2) 

72 

A/swine/Korea/CAN01/2004(H1N1) 

99 

97 

70 

A/swine/Illinois/100084/2001(H1N2) 
A/swine/Korea/CAN04/2005(H3N2) 

A/swine/Ontario/53518/2003(H1N1) 
A/swine/Illinois/21587/1999(H3N2) 

A/swine/Minnesota/9088-2/1998(H3N2) 
A/swine/Korea/JNS06/2004(H3N2) 

A/swine/Korea/CAS05/2004(H3N2) 
A/swine/Korea/CY10/2007(H3N2) 

A/swine/Iowa/8548-1/1998(H3N2) 
A/swine/Korea/CY05/2007(H3N2) 

A/swine/Texas/4199-2/1998(H3N2) 
A/Wisconsin/10/1998(H1N1) 

A/swine/NorthCarolina/35922/1998(H3N2) 

78 

A/NewJersey/8/1976(H1N1) 

90 

A/PuertoRico/8/1934(H1N1) 
A/BrevigMission/1/1918(H1N1) 

100 

0.01 

A(H1N1)pdm09 
like 

North  
American swine 
/ Korea swine 



M 

A/swine/Korea/70-1/2016(H3N2) 
A/swine/Korea/70-2/2016(H3N2) 
A/swine/Korea/70-3/2016(H3N2) 

A/swine/Korea/30-2/2016(H1N1) 
A/swine/Korea/30-1/2016(H1N1) 
A/swine/Korea/30-3/2016(H1N1) 

100 

A/swine/Korea/CY0423-12/2013(H1N2) 
A/swine/Korea/CY0423-33/2013(H1N2) 

A/swine/Korea/CY03-12/2012(H3N1) 
A/swine/Korea/CY02-10/2012(H3N2) 
A/swine/Korea/CY03-14/2012(H3N2) 

A/swine/Korea/C345/2015(H1N2) 
A/swine/WestVirginia/06/2011(H3N2) 

A/Maine/06/2011(H3N2) 
A/Iowa/09/2011(H3N2) 

A/Indiana/10/2011(H3N2) 

77 

A/swine/NewYork/A01104005/2011(H3N2) 
A/Ontario/9698/2009(H1N1) 
A/California/07/2009(H1N1) 
A/Korea/S1/2009(H1N1) 
A/California/04/2009(H1N1) 
A/swine/Korea/SCJ42/2012(H1N1) 

A/swine/Guangxi/NS2783/2010(H3N2) 
A/swine/Minnesota/226128/2010(H1N1) 
A/swine/Indiana/240218/2010(H1N2) 

A/Korea/CJ01/2009(H1N1) 
A/Korea/Lee/2016(H1N1) 
A/swine/Korea/01/2016(H1N1) 

A/Gangwon/1805/2009(H1N1) 
A/swine/Quebec/1257774/2010(H3N2) 
A/swine/NorthCarolina/226124/2010(H1N2) 

A/swine/Minnesota/239105/2009(H3N2) 
A/swine/Korea/SCJ01/2009(H1N1) 
A/Seoul/1785/2009(H1N1) 
A/Singapore/GP2711/2009(H1N1) 
A/MexicoCity/INER16/2010(H1N1) 
A/swine/Kansas/11-107824/2011(H3N2) 

A/Gyeonggi/2623/2010(H1N1) 
A/Gyeongnam/1819/2009(H1N1) 
A/swine/England/1382/2010(H1N2) 
A/Daegu/1853/2009(H1N1) 
A/Daejeon/1840/2009(H1N1) 
A/swine/Korea/CY01-04/2012(H1N1) 
A/swine/Korea/CY11-01/2011(H1N1) 

A/swine/Korea/CY02-07/2012(H3N1) 
A/Seoul/7/2010(H1N1) 

A/Pennsylvania/09/2011(H3N2) 
A/swine/Spain/50047/2003(H1N1) 

96 

A/swine/Belgium/WVL1/1979(H1N1) 

98 

A/swine/Korea/CY02/2002(H1N2) 
A/swine/Korea/CAN01/2004(H1N1) 
A/swine/Korea/CAN04/2005(H3N2) 
A/swine/Korea/HS2/2004(H1N2) 

A/Iowa/CEID23/2005(H1N1) 
A/Kansas/13/2009(H3N2) 

A/swine/Korea/SW0918/2015(H3N2) 82 
A/swine/Korea/CY08/2007(H1N2) 

A/swine/Korea/PZ4/2006(H1N2) 
A/swine/Korea/CY10/2007(H3N2) 69 

A/swine/Korea/CY03-11/2012(H1N2) 

94 

A/swine/Korea/1204/2009(H1N2) 79 
A/swine/Korea/CY05/2007(H3N2) 

A/swine/Korea/JNS06/2004(H3N2) 
A/swine/Korea/CAS05/2004(H3N2) 

A/swine/Minnesota/9088-2/1998(H3N2) 
A/swine/Texas/4199-2/1998(H3N2) 99 

A/NewJersey/8/1976(H1N1) 

97 

A/swine/NorthCarolina/35922/1998(H3N2) 
A/swine/Ontario/53518/2003(H1N1) 

71 

99 
A/PuertoRico/8/1934(H1N1) 

A/BrevigMission/1/1918(H1N1) 

100 

98 

100 

0.01 

A(H1N1)pdm09 
like 

North  
American swine 
/ Korea swine 



NS 

A/swine/Korea/SCJ01/2009(H1N1) 
A/Korea/CJ01/2009(H1N1) 
A/Singapore/527/2009(H1N1) 
A/swine/Indiana/240218/2010(H1N2) 
A/England/688/2009(H1N1) 
A/swine/England/1382/2010(H1N2) 

A/swine/Korea/SCJ42/2012(H1N1) 
A/swine/Guangxi/NS2783/2010(H3N2) 

A/swine/Kansas/11-107824/2011(H3N2) 
A/swine/Minnesota/7931/2007(H3N2) 

A/California/04/2009(H1N1) 
A/Korea/01/2009(H1N1) 

A/California/07/2009(H1N1) 
A/swine/Quebec/1257774/2010(H3N2) 

A/swine/Korea/CY01-04/2012(H1N1) 
A/swine/Korea/CY11-01/2011(H1N1) 

A/swine/Korea/CY03-12/2012(H3N1) 98 
A/swine/Korea/01/2016(H1N1) 
A/Korea/Lee/2016(H1N1) 

A/Indiana/10/2011(H3N2) 
A/swine/Iowa/A01202659/2011(H3N2) 

A/Iowa/09/2011(H3N2) 
A/Kansas/13/2009(H3N2) 

72 

A/Pennsylvania/09/2011(H3N2) 
A/Maine/06/2011(H3N2) 

A/swine/WestVirginia/06/2011(H3N2) 
A/swine/Korea/CY02-07/2012(H3N1) 
A/swine/Korea/CY03-14/2012(H3N2) 

A/swine/Korea/CY02-10/2012(H3N2) 
A/swine/NewYork/A01104005/2011(H3N2) 

A/swine/Korea/CY0423-12/2013(H1N2) 
A/swine/Korea/CY0423-33/2013(H1N2) 99 
A/swine/Korea/C345/2015(H1N2) 

A/swine/Korea/30-2/2016(H1N1) 
A/swine/Korea/30-1/2016(H1N1) 
A/swine/Korea/30-3/2016(H1N1) 98 

A/swine/Korea/70-1/2016(H3N2) 
A/swine/Korea/70-2/2016(H3N2) 
A/swine/Korea/70-3/2016(H3N2) 100 

A/swine/Illinois/100084/2001(H1N2) 
A/swine/Korea/CAN04/2005(H3N2) 

A/swine/Korea/1130/2009(H1N2) 
A/swine/Korea/CY02/2002(H1N2) 
A/swine/Korea/CAN01/2004(H1N1) 

A/swine/Korea/PZ4/2006(H1N2) 
A/swine/Korea/CY08/2007(H1N2) 

A/swine/Korea/1204/2009(H1N2) 
A/swine/Korea/CY03-11/2012(H1N2) 

A/swine/Korea/JL01/2009(H1N2) 
A/swine/Korea/HS2/2004(H1N2) 

A/swine/Korea/CAS05/2004(H3N2) 
A/Iowa/CEID23/2005(H1N1) 

A/swine/Korea/SW0918/2015(H3N2) 
A/swine/Minnesota/239105/2009(H3N2) 

A/swine/Ontario/33853/2005(H3N2) 
A/swine/NorthCarolina/239108/2010(H1N2) 

99 

100 

A/swine/Korea/CY10/2007(H3N2) 
A/swine/Korea/JNS06/2004(H3N2) 

A/swine/Illinois/21587/1999(H3N2) 
A/swine/Iowa/8548-1/1998(H3N2) 

A/swine/Minnesota/9088-2/1998(H3N2) 
A/swine/Texas/4199-2/1998(H3N2) 

A/Wisconsin/10/1998(H1N1) 
A/swine/NorthCarolina/35922/1998(H3N2) 

A/swine/Ontario/53518/2003(H1N1) 

100 

A/swine/Korea/CY05/2007(H3N2) 
A/NewJersey/8/1976(H1N1) 

98 

A/PuertoRico/8/1934(H1N1) 
A/BrevigMission/1/1918(H1N1) 

100 

0.02 

A(H1N1)pdm09 
like 

North  
American swine 
/ Korea swine 



  

Avian like swine H1N1 

  

H1N2 virus 
A/swine/Korea/C345/2015 

  

H1N1 virus 
A/swine/Korea/30-2/2016 

  

Avian like H1N2 virus 

A/swine/Korea/CY0423-12/2013 

  

H3N2 virus 
A/swine/Korea/SW0918/2015 

  

H3N2 virus 
A/swine/Korea/70-1/2016 

  

TRIG North American 

swine H3N2 1998 

  

H3N2pM 
A/swine/Korea/CY02-10/2012 

  

  

H1N1pdm09 virus 

(2009) 

Genotype illustration of the reassortment process of H1N1, H1N2, H3N2 swine influenza viruses in South Korea. 

A(H1N1)pdm09 

matrix (pM) gene 

  

Classical swine H1N1  

  

Human seasonal H3N2 

1998 

1998 

2009 

2012 

2013 

2015/16 



Table . Comparison of seroprevalence of antibodies against different swine influenza virus lineages.  

Seropositivity 
Number (%) of sera positive 

Subtotal 

2012 2013 

None 338 (91.1) 669 (56.5) 1007 (64.7) 

A(H1N1)pdm09 24 (6.5) 126 (10.6) 150 (9.6) 

Korean H1N2 5 (1.3) 47 (4) 52 (3.3) 

EA avian-like swine H1 0 131 (11.1) 131 (8.4) 

Korea H3N2 16(6.2) 7 (5.9) 23(1.5) 

H3N2pM 109(29.4) 115(10) 224 (14) 

A(H1N1)pdm09,  Korean H1N2 4 (1.1) 23 (1.9) 27 (1.7) 

A(H1N1)pdm09,  EA avian-like swine H1 0 157 (13.2) 157 (10.1) 

Korean H1N2, EA avian-like swine H1 0 6 (0.5) 6 (0.4) 

A(H1N1)pdm09, Korean H1N2, EA avian-like   swine H1 0 26 (2.2) 26 (1.7) 

Total sera positive 158 (42.6) 638 (53.8) 796 (51.2)  

Seropositivity 
Number (%) of sera positive 

Subtotal 

2014 2015 2016 2017 

None  149 (65.4) 208 (69.3) 375 (79.3) 124 (48.4) 855 (68.0) 

A(H1N1)pdm09 -like 59 (25.9) 32 (10.7) 73 (15.4) 101 (39.5) 265(21.1) 

EA avian-like swine H1 6 (2.6) 3 (1.0) 12 (2.5) 52 (20.3) 73 (5.8) 

H3N2pM/Korea H3N2 38 (16.7) 74 (24.7) 28 (5.9) 51 (19.9) 191 (15.2) 

Korea H9N2  0 0 0 0 0 

Korea H5N8 0 0  3 (0.6) 0 3 (0.2) 

A(H1N1)pdm09, Korea H1N2 3 (1.3) 3 (1.0) 5 (1.1) 6 (2.3) 17 (1.4)) 

A(H1N1)pdm09, Korea H1N1 4 (1.8) 4 (1.3) 5 (1.1) 7 (2.7) 20 (1.6) 

Korea H1N2, Korea H1N1 3 (1.3) 1 (0.3) 2 (0.4) 7 (2.7) 13 (1.0) 

A(H1N1)pdm09, Korea H1N2, Korea H1N1 2 (0.9) 1 (0.3) 2 (0.4) 5 (2.0) 10 (0.8) 

Total sera positive 79 (34.7) 92 (30.7) 98 (20.7) 132 (51.6) 402(32.0) 

Total sera tested 228 300 473 256 1257 


