
Dornfeld et al.  1 

Supplemental Table 1: Conservation of amino acids in NP that confer MxA resistance. Full-
length NP protein sequences of the indicated subtype and host were downloaded at 23rd of 
August, 2018 from [16]. In addition to 48Q, 98K and 99K, frequencies of the previously 
identified MxA resistance amino acids [8] are also shown. The frequency of conserved residues 
is indicated in %. n=number of strains analyzed.  
 

Host 
Subtype(s) 
/Lineage 16D 48Q 53D 98K 99K 100I/V 283P 313Y 313V n= 

Avian All 0.1 0.1 0.1 2.4 0.0 0.3 0.1 0.1 0.1 15871 
Human H1N1 seasonal 99.9 0.0 0.0 91.5 0.1 100.0 99.7 99.9 0.0 1609 
Human H1N2/H2N2/H3N2 

seasonal 100.0 0.0 0.0 11.6 0.0 99.9 100.0 100.0 0.0 12911 
Swine Classical North 

American swine 0.1 0.0 0.0 0.5 0.2 97.7 0.0 0.0 0.0 2842 
Human pH1N1 0.2 0.0 99.8 0.1 0.0 99.7 0.0 0.0 99.5 8998 
Swine pH1N1 0.1 0.0 22.4 0.3 0.1 94.5 0.0 0.0 98.9 1664 
Human Eurasian avian-

like swine 0.0 100.0 0.0 100.0 100.0 0.0 0.0 0.0 0.0 6 
Swine Eurasian avian-

like swine 0.0 97.0 0.0 96.7 97.6 0.0 0.0 0.5 0.1 737 
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Supplemental Figure 1: Identification of Belzig-NP amino acids with the potential to 
contribute to Mx resistance. (A) Amino acid differences between NP of H5N1, H7N7 (dark 
gray), pH1N1 (red) and Belzig (green). Underlined positions were previously shown to 
influence the MxA sensitivity phenotype. (B) Belzig-NP amino acid positions differing from 
H5N1-NP are highlighted in the structural model of A/HK/483/97(H5N1) NP (PDB code:2Q06) 
in green. (C) Polymerase reconstitution was performed as in Figure 1B but instead of 50 ng 
MxA-encoding plasmid 200 ng of porcine Mx1 (poMx1)-encoding plasmid was co-transfected. 
Expression levels of poMx1 and NP were detected via Western blot. Actin was used as a 
loading control. Error bars indicate the standard error of the mean of at least three independent 
experiments. Student’s t-test was performed to determine the P value. *P<0.05, ***P<0.001. 
(D) NPTr cells were infected with an MOI of 0.001 with the indicated wild type or mutant Belzig 
viruses and incubated at 37°C. Viral titers were determined at 12, 24, 36, and 48 hours post 
infection via plaque assay. Error bars indicate the standard error of the mean of at least three 
independent experiments. Student’s t-test was performed to determine the P value. *P<0.05. 
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Supplemental Figure 2: Phylogenetic analysis of representative NP sequences and the 
presence of MxA resistance-enhancing mutations. The maximum likelihood tree of 327 
aligned representative NP sequences. Nucleotide sequences were retrieved from GenBank, 
manually aligned and used for Bayesian tree inference with MrBayes 3.2. Substitution model: 
GTR+G+I. Convergence was reached after 5 million generations. The scale bar indicates 
substitutions per site. Avian sequences are printed in gray, human seasonal sequences 
(H1N1, H3N2) in blue, Eurasian porcine sequences in green, and the classical swine derived 
H1N1 sequences in red. Amino acid substitutions resulting in MxA resistance are indicated. 
Zoonotic events are highlighted with an asterisk. 

AJ293924, A/Hong Kong/1774/1999 (H3N2)

EF101752, A/Thailand/271/2005 (H1N1)

CY039994, A/New Jersey/8/1976 (H1N1)

CY115997, A/swine/England/163266/1987 (H3N2)

KR699767, A/swine/France/Morbihan-0294/2011 (H1N1)
KR700249, A/swine/France/Morbihan-0285/2011 (H1N1)
KR700915, A/swine/France/22-120146/2012 (H1N1)

KR700217, A/swine/France/Cotes d'Armor-0041/2011 (H1N2)
KR700319, A/swine/France/Cotes d'Armor-0558/2011 (H1N2)
KR700311, A/swine/France/35-120024/2012 (H1N2)
KR700931, A/swine/France/22-120340/2012 (H1N1)
KR700923, A/swine/France/50-120350/2012 (H1N1)

KR700233, A/swine/France/IIIe et Vilaine-0266/2011 (H1N1)
KR700225, A/swine/France/Cotes d'Armor-0105/2011 (H1N2)
KR699751, A/swine/France/IIIe et Vilaine-0187/2011 (H1N1)

KR700241, A/swine/France/Cotes d'Armor-0074/2011 (H1N2)
KR699735, A/swine/France/Cotes d'Armor-0275/2010 (H1N1)

KR700518, A/swine/France/56-110525/2010 (H1N1)
KR700194, A/swine/France/Cotes d'Armor-0198/2011 (H1N2)

KR699743, A/swine/France/Finistere-0011/2011 (H1N1)
KR701569, A/swine/France/56-120177/2012 (H1N2)

KR699791, A/swine/France/IIIe et Vilaine-0415/2011 (H1N2)
KR699783, A/swine/France/Loire Atlantique-0405/2011 (H1N1)

KR700947, A/swine/France/22-120228/2012 (H1N2)
KR700288, A/swine/France/29-120064/2012 (H1N1)

CY116427, A/swine/Gent/112/2007 (H1N1)
KR700824, A/swine/Belgium/Minderhout-348/2012 (H1N1)

CY116540, A/swine/Ploufragan 0214/2006 (H1N2)
KR700327, A/swine/France/22-110529/2011 (H1N2)

KR699759, A/swine/France/Morbihan-0213/2011 (H1N2)
KR701178, A/swine/Germany/Ottendorf-IDT11910/2010 (H3N2)
KR700963, A/swine/France/37-120345/2012 (H1N2)
KR701479, A/swine/Belgium/Beselare-130/2012 (H3N2)
KR701226, A/swine/Belgium/Izegem-538/2010 (H3N2)

KR699933, A/swine/Belgium/Oostkamp-26/2012 (H1N2)
KR699957, A/swine/Belgium/Meeuwen-231/2011 (H1N1)

KR699973, A/swine/Belgium/Faimes-628/2010 (H1N1)
KR700021, A/swine/Netherlands/Dalfsen-12/2012 (H1N1)

KR699727, A/swine/Germany/Wunnenberg-IDT13220/2011 (H1N1)
KR701400, A/swine/Germany/Visbek-IDT13347/2011 (H3N2)
KR700013, A/swine/Netherlands/Lievelde-511/2011 (H1N2)

KR699711, A/swine/Germany/Barle-IDT13149/2011 (H1N2)
KR699703, A/swine/Germany/Belecke-IDT12963/2011 (H1N2)
KR699656, A/swine/Germany/Steinfeld-IDT12115/2010 (H1N2)

KR700884, A/swine/Netherlands/De-Lutte-167A/2012 (H1N2)
KR699695, A/swine/Germany/Lohne-IDT12877/2011 (H1N2)
KR699997, A/swine/Netherlands/Rheezerveen-66/2011 (H1N2)
EPI ISL 133383, A/swine/Germany/R83/2011 (H3N2)

EPI ISL 79312, A/swine/Germany-NI/R856/2010 (H1N2)
EPI ISL 133354, A/swine/Germany/R325/2009 (H3N2)

EPI ISL 79277, A/swine/GermanyNI/R3394/2009 (H1N1)
EPI ISL 133360, A/swine/Germany/R494/2010 (H3N2)

KR699664, A/swine/Germany/Lohne-IDT12137/2010 (H1N1)
KR701262, A/swine/Spain/28778/2012 (H3N2)

EPI ISL 133366, A/swine/Germany/R819/2010 (H1N1)
KR699680, A/swine/Germany/Bakum-IDT12292/2010 (H1N2)

HF674911, A/swine/Spain/SF12091/2007 (H1N2)
KJ847577, A/swine/Italy/50814/2012 (H1N1)

KR701154, A/swine/Netherlands/Mill-CVI2617A/2012 (H1N1)
KR701432, A/swine/Belgium/Belsele-66/2013 (H3N2)
KR700816, A/swine/Belgium/Deinze-393/2012 (H1N1)

KR701138, A/swine/Netherlands/Wanroij-CVI2115A/2012 (H1N1)
KR699925, A/swine/Netherlands/Nistelrode-530/2011 (H1N1)

KR700005, A/swine/Netherlands/Neerkant-174/2011 (H1N1)
KR701234, A/swine/Belgium/Valdegem-581/2010 (H3N2)

KR700832, A/swine/Netherlands/Vlierden-220/2012 (H1N1)
KR701186, A/swine/Germany/Stadtloder-IDT11945/2010 (H3N2)
EPI ISL 79311, A/swine/Germany-NI/R757/2010 (H1N2)

KR701274, A/swine/Spain/16677/2011 (H3N2)
KR701456, A/swine/Spain/35944/2012 (H3N2)

KR700848, A/swine/Netherlands/Hoogeloon-167C/2012 (H1N1)
KR701377, A/swine/Belgium/Glabbeek-284/2012 (H3N2)

FJ798781, A/swine/Hungary/19774/2006 (H1N1)
KR699719, A/swine/Germany/Ostbevern-IDT13211/2011 (H1N1)

KR699672, A/swine/Germany/Nikolausdorf-IDT12279/2010 (H1N2)
KR699877, A/swine/Netherlands/Groelnlo-186/2011 (H1N1)

EPI ISL 79273, A/swine/GermanyNI/R248/2009 (H1N1)
KR700892, A/swine/Belgium/Lichtervelde-57/2013 (H1N1)

KR700840, A/swine/Belgium/Glabbeek-287/2012 (H1N1)
KR699949, A/swine/Belgium/Poperinge-387/2011 (H1N1)

KR701146, A/swine/Netherlands/Wanroij-CVI2117A/2012 (H1N2)
CY116555, A/swine/Spain/82108/2007 (H3N2)

KR701301, A/swine/Spain/29403/2012 (H3N2)
CY116451, A/swine/Gent/96/2007 (H3N2)

KR700114, A/swine/Denmark/1085-1/2012 (H1N1)
KR700130, A/swine/Denmark/10146-1/2012 (H1N1)

EPI ISL 133373, A/swine/Germany/R1421/2010 (H1N2)
KR699917, A/swine/Netherlands/Haaksbergen-136/2011 (H1N2)

KR700280, A/swine/France/IIIeetVilaine-0404/2011 (H1N2)
KR700856, A/swine/Belgium/Heist-op-den-Berg-363/2012 (H1N1)

HF674891, A/swine/Spain/SF11131/2007 (H1N1)
KR701290, A/swine/Spain/23885/2011 (H3N2)

EPI ISL 79309, A/swine/Germany-NI/R299/09 (H1N2)
KR700134, A/swine/Spain/20423/2011 (H1N2)

KR701018, A/swine/Poland/006801/2013 (H1N1)
KR701010, A/swine/Poland/18275/2012 (H1N1)

CY116431, A/swine/Gent/132/2005 (H1N1)
KR700553, A/swine/Italy/303612/2011 (H1N1)

HQ709213, A/swine/Italy/81226/2009 (H1N2)
HQ709212, A/swine/Italy/70757/2009 (H1N2)
HQ709214, A/swine/Italy/320546/2009 (H1N2)
KR699822, A/swine/Italy/41350/2011 (H1N2)
KR699845, A/swine/Italy/317775/2010 (H1N1)

KJ847649, A/swine/Italy/153511-11/2013 (H1N1)
KJ847585, A/swine/Italy/224790 1/2012 (H1N1)
HQ709211, A/swine/Italy/198260/2008 (H1N2)

HQ709210, A/swine/Italy/626-2/2006 (H1N2)
KJ880943, A/swine/Italy/282811/2013 (H3N2)
KJ880935, A/swine/Italy/311349/2013 (H3N2)
KJ880959, A/swine/Italy/187969/2013 (H3N2)

KF000004, A/swine/Italy/218884-2/2012 (H1N1)
KR700531, A/swine/Italy/28762-3/2013 (H1N1)

HQ709209, A/swine/Italy/233139/2005 (H1N2)
CY116525, A/swine/Italy/71251/2005 (H1N2)
CY116496, A/swine/Italy/186678-2/2005 (H1N1)
CY116520, A/swine/Italy/29313/2006 (H1N1)
HQ709208, A/swine/Italy/50568/2005 (H1N2)

KR701042, A/swine/Spain/33903/2012 (H1N1)
KR701282, A/swine/Spain/18512/2011 (H3N2)

KR700896, A/swine/Belgium/111/2013 (H1N1)
KR699901, A/swine/Netherlands/Kootwijkerbroek-51/2012 (H1N1)

KR700154, A/swine/Spain/23998/2011 (H1N1)
KR700593, A/swine/Spain/29262/2012 (H1N2)

CY010587, A/swine/Spain/53207/2004 (H1N1)
KR699909, A/swine/Netherlands/Groenlo-37/2012 (H1N1)
KR701114, A/swine/Netherlands/Lemele-CVI2973A/2013 (H1N2)
KR700146, A/swine/Spain/22013/2011 (H1N1)

KR699989, A/swine/Netherlands/Putten-60/2012 (H1N1)
KR700864, A/swine/Netherlands/Kootwijkerbroek-364/2012 (H1N1)

KR699885, A/swine/Belgium/Maldegem-553/2010 (H1N1)
KR701313, A/swine/France/59-120031/2012 (H3N2)

KR701254, A/swine/Netherlands/Vragender-503/2011 (H3N2)
KR701416, A/swine/Netherlands/Weert-167B/2012 (H3N2)

KR700979, A/swine/France/01-130054/2013 (H1N1)
KR701472, A/swine/Netherlands/Ysselsteyn-CVI8864A/2012 (H3N2)
KR700585, A/swine/Poland/16315/2011 (H1N1)

EPI ISL 71594, A/swine/GermanySH/R1737/2009 (H1N1)
KR699981, A/swine/Netherlands/Meijel-75/2011 (H1N1)
KR699829, A/swine/Italy/57680/2011 (H1N2)

EPI ISL 129510, A/wild boar/GermanyHE/ws336/2009 (H1N1)
EPI ISL 71595, A/swine/GermanyBB/sivleipz11308/2009 (H1N1)

KR701002, A/swine/Poland/321/2012 (H1N1)
KR700994, A/swine/Poland/1744/2012 (H1N1)

EPI ISL 133356, A/swine/Germany/R2807/2009 (H3N2)
KR700162, A/swine/Spain/24237/2011 (H1N2)

KR701464, A/swine/Spain/31768/2012 (H3N2)
HE774667, A/swine/Spain/SF32071/2007 (H3N2)

KR701440, A/swine/Hungary/4025/2013 (H3N2)
GQ161157, A/swine/Greven/IDT2889/2004 (H1N1)

CY116419, A/swine/Gent/100/2007 (H1N2)
KR699941, A/swine/Belgium/Wingene-455/2011 (H1N1)

KR700029, A/swine/Belgium/Neerpelt-37/2011 (H1N1)
HF674915, A/swine/Spain/80598-LP4/2007 (H1N2)

KR700178, A/swine/Spain/29257/2012 (H1N2)
CY116551, A/swine/Spain/40564/2002 (H1N2)

CY116443, A/swine/Gent/177/2002 (H1N2)
JN596940, A/swine/Italy/4675/2003 (H1N2)

EU053149, A/swine/Bakum/1832/2000 (H1N2)
CY009895, A/swine/Spain/50047/2003 (H1N1)

HQ709207, A/swine/Italy/18/2000 (H1N2)
CY009375, A/swine/Spain/33601/2001 (H3N2)

CY116357, A/swine/Finistere/800/2004 (H1N1)
CY116368, A/swine/Cotes d'Armor/1174/2009 (H1N2)

CY116381, A/swine/Ille et Vilaine/1455/1999 (H1N1)
CY116488, A/swine/Italy/172336/2001 (H1N1)

CY010567, A/swine/Spain/54008/2004 (H3N2)
EU053134, A/swine/Doetlingen/IDT4735/2005 (H1N2)

CY020504, A/swine/Spain/42386/2002 (H3N2)
HF674899, A/swine/Spain/80598LP1/2007 (H3N2)

CY115882, A/swine/Brno/00/2000 (H1N1)
CY116532, A/swine/Lutol/3/2000 (H1N1)

EU092272, A/swine/Nordkirchen/IDT1993/2003 (H3N2)
GQ161171, A/swine/Bissendorf/IDT1864/2003 (H3N2)

GQ161137, A/swine/Bakum/IDT1769/2003 (H3N2)
CY116504, A/swine/Italy/272121-1/2002 (H3N2)

CY115874, A/swine/Bieganow/1/2001 (H1N1)
KR700122, A/swine/Denmark/10169-3/2012 (H1N1)

KR700058, A/swine/Denmark/10-1958-1/2011 (H1N2)

CY038024, A/swine/Denmark/WVL9/1993 (H1N1)
CY098501, A/swine/Italy/1369-7/1994 (H1N1)

CY116512, A/swine/Italy/289171/2003 (H1N1)
CY116475, A/swine/Italy/15360-3/2001 (H3N2)

CY009380, A/swine/Spain/39139/2002 (H3N2)
CY116389, A/swine/Cotes d'Armor/1624/2002 (H1N1)

HQ709205, A/swine/Italy/62/1998 (H1N2)
CY116459, A/swine/Italy/1513-1/1998 (H1N1)

CY038000, A/swine/Spain/WVL6/1991 (H1N1)
HQ709206, A/swine/Italy/3592/1999 (H1N2)

A/swine/Belzig/2/2001 (H1N1)

CY115905, A/swine/England/001195/2007 (H1N1)
CY116344, A/swine/England/P185/2008 (H1N2)

KR700641, A/swine/England/267/2007 (H1N1)
CY115897, A/swine/England/00003/2009 (H1N2)

CY116112, A/swine/England/33780/2006 (H1N1)
CY116144, A/swine/England/383/2005 (H1N1)

KR700728, A/swine/Scotland/034632/2012 (H1N1)
KR700680, A/swine/England/1251/2011 (H1N1)

KR700649, A/swine/England/000304/2009 (H1N2)
CY115952, A/swine/England/1093/2005 (H1N1)
CY116207, A/swine/England/453/2006 (H1N1)

CY116104, A/swine/England/303/2009 (H1N2)
CY116231, A/swine/England/60797/2000 (H1N2)
CY116152, A/swine/England/39572/2001 (H1N1)

CY116223, A/swine/England/57610/1999 (H1N1)
CY115920, A/swine/England/004772/2001 (H1N1)

CY116013, A/swine/England/17787/2000 (H1N1)
CY116029, A/swine/England/193667/1998 (H1N1)

CY116021, A/swine/England/17788/2000 (H1N1)
CY115913, A/swine/England/002295/2002 (H1N2)

CY116269, A/swine/England/661263/1997 (H1N2)
CY115936, A/swine/England/101692/1997 (H1N1)
CY116261, A/swine/England/645913/1996 (H1N2)

CY116067, A/swine/England/254/2002 (H1N1)
CY116300, A/swine/England/771270/1995 (H1N1)

CY116184, A/swine/England/425742/1994 (H1N1)
CY116120, A/swine/England/35320/1999 (H1N1)
CY037961, A/swine/Scotland/WVL17/1999 (H1N1)
CY116245, A/swine/England/61605/1998 (H1N2)

CY116191, A/swine/England/43142/2001 (H1N2)
CY116324, A/swine/England/88761/1997 (H1N2)

CY116160, A/swine/England/40280/1996 (H1N2)
CY116277, A/swine/England/68327/1998 (H1N1)

CY116199, A/swine/England/448813/1994 (H1N2)
CY115960, A/swine/England/1131/2004 (H1N1)

CY116215, A/swine/England/483/2006 (H1N2)
CY115928, A/swine/England/010402/2003 (H1N1)

CY116292, A/swine/England/745769/1995 (H1N1)
CY037953, A/swine/England/WVL16/1998 (H1N1)

CY116331, A/swine/England/90591/1997 (H3N2)
CY116168, A/swine/England/410711/1994 (H1N1)

CY116005, A/swine/England/167655/1997 (H1N1)
CY116075, A/swine/England/26029/1998 (H1N1)

CY037945, A/swine/England/WVL15/1997 (H1N1)
CY116253, A/swine/England/636804/1996 (H1N1)

CY037915, A/swine/England/WVL11/1994 (H1N1)
CY037907, A/swine/England/WVL10/1993 (H1N1)

CY038008, A/swine/England/WVL7/1992 (H1N1)
CY116045, A/swine/England/200276/1992 (H1N1)

CY116059, A/swine/England/252411/1992 (H1N1)
CY116083, A/swine/England/279053/1993 (H1N1)

CY116136, A/swine/England/375017/1993 (H3N2)
CY116176, A/swine/England/425069/1994 (H3N2)
KR701355, A/swine/England/502321/1994 (H3N2)

CY116397, A/swine/OMS/2111/1995 (H1N1)
CY037930, A/swine/France/WVL13/1995 (H1N1)

CY116405, A/swine/OMS/2112/1995 (H1N1)
CY037992, A/swine/Belgium/WVL5/1989 (H1N1)

CY025256, A/swine/Italy/670/1987 (H1N1)
CY022989, A/swine/Italy/671/1987 (H1N1)
CY077943, A/swine/Brabant/1984 (H3N2)

CY037984, A/swine/France/WVL4/1985 (H1N1)
KJ889386, A/swine/Potsdam/15/1981 (H1N1)
KJ889380, A/swine/Potsdam/1/1981 (H1N1)

KJ889393, A/swine/Potsdam/268/1981 (H1N1)
CY116349, A/swine/Finistere/2899/1982 (H1N1)

CY038016, A/swine/France/WVL8/1992 (H1N1)
CY037976, A/swine/France/WVL3/1984 (H1N1)

KJ889400, A/swine/Italy/VI147 81 (H1N1)
KJ889408, A/swine/Italy/147/1981 (H1N1)

KJ889333, A/swine/Arnsberg/902/1981 (H1N1)
KJ889341, A/swine/Arnsberg/623/1981 (H1N1)
KJ889349, A/swine/Arnsberg/624/1981 (H1N1)
KJ889373, A/swine/Hannover/1/1981 (H1N1)

KJ889357, A/swine/Germany/2/1981 (H1N1)
KJ889317, A/swine/Marseille/2260/1980 (H1N1)
KJ889365, A/swine/Germany/S27/1981 (H1N1)

KJ889325, A/swine/Netherlands/25/1980 (H1N1)
DT245, A/swine/Arnsberg/1/1979 (H1N1)
KJ889301, A/swine/Arnsberg/6554/1979 (H1N1)

KJ889424, A/duck/Bavaria/2/1977 (H1N1)
FJ432781, A/goose/Italy/296426/2003 (H1N1)

DQ822191, A/Bewick's swan/Netherlands/1/2005 (H6N2)
Z26855, A/oystercatcher/Germany/87 (H1N1)

KR700074, A/swine/Denmark/10-2779-2/2011 (H1N1)
KC345655, A/swine/France/18-120333/2012 (H1N1)

KC631889, A/swine/Heudorf-Messkirch/IDT14176/2011 (H1N1)
KR700186, A/swine/Spain/32738/2012 (H1N1)
KJ847625, A/swine/Italy/287785/2012 (H1N1)

KR701034, A/swine/Hungary/S137/2013 (H1N1)
JQ612492, A/swine/Hungary/7380/2010 (H1N1)
CY115944, A/swine/England/10/2010 (H1N1)

KR701026, A/swine/Finland/si632/2013 (H1N1)
JQ253794, A/swine/Norway/02-11342/2009 (H1N1)

CY071210, A/Frankfurt/INS402/2010 (H1N1)
CY062934, A/Berlin/INS171/2009 (H1N1)
GQ351291, A/Italy/85/2009 (H1N1)

GQ251036, A/Italy/05/2009 (H1N1)
GQ166215, A/Hamburg/4/2009 (H1N1)

CY046943, A/Netherlands/602/2009 (H1N1)
CY045491, A/Sachsen-Anhalt/97/2009 (H1N1)
FN401577, A/Regensburg/D6/2009 (H1N1)

FJ966083, A/California/04/2009 (H1N1)
GQ166658, A/England/195/2009 (H1N1)

KR859473, A/swine/Illinois/01041/2006 (H3N2)
CY159444, A/swine/Arkansas/02863/2009 (H3N2)

HM461779, A/swine/Ohio/02026/2008 (H1N1)
GU135899, A/swine/Iowa/H02AS8/2002 (H3N2)

KR859463, A/swine/Alabama/00602/2005 (H3N2)
AF251415, A/swine/Iowa/533/1999 (H3N2)

AF222778, A/swine/Wisconsin/464/1998 (H1N1)
L11164, A/swine/Nebraska/1/1992 (H1N1)

GU236518, A/swine/Skane/1321/1983 (H1N1)
DT249 KF840461, A/swine/England/117316/1986 (H1N1)

CY116091, A/swine/England/283902/1993 (H1N1)

CY032216, A/swine/Wisconsin/1/1961 (H1N1)
M22578, A/swine/Iowa/1976/1931 (H1N1)

CY112936, A/Fujian/411/2002 (H3N2)
CY114384, A/Wisconsin/67/2005 (H3N2)

DQ487330, A/Moscow/10/99 (H3N2)
CY112888, A/Sydney/5/1997 (H3N2)

CY077928, A/swine/Italy/6/1981 (H3N2)
CY009351, A/Port Chalmers/73 (H3N2)

CY112252, A/Hong Kong/1/1968 (H3N2)
CY013600, A/Waikato/14/2005 (H1N1)

DQ508858, A/New Caledonia/20/1999 (H1N1)
AF258517, A/Hong Kong/470/97 (H1N1)

CY121881, A/USSR/90/1977 (H1N1)
M30746, A/Wilson-Smith/1933 (H1N1)

M38279, A/Puerto Rico/8/34 (H1N1)
AY744935, A/Brevig Mission/1/1918 (H1N1)

CY004549, A/pintail duck/Alberta/210/2002 (H1N1)
FJ357056, A/blue-winged teal/TX/27/2002 (H1N1)

CY004117, A/pintail duck/ALB/628/1979 (H6N8)
FJ517333, A/blue goose/WI/711/1975 (H5N2)
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