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Swine Influenza Virus (H1N2)
Characterization and Transmission in
Ferrets, Chile

Technical Appendix
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FJ611901 A/swine/Minnesota/07002083/2007 (H1N1)
HM461781 A/swine/Ohio/02026/2008 (H1N1)
HM461829 A/swine/North Carolina/02084/2008 (H1N1)
GQ484361 A/swine/Kansas/77778/2007 (H1N1)
CY099256 A/swine/lllinois/02251/2008 (H1N1)
EU09957 A/swine/Ohio/75004/2004 (H1N1)
CY099152 A/swine/North Carolina/00839/2005 (H1N1)
HM461789 A/swine/Kentucky/02086/2008 (H1N1)
CY159579 A/swine/Minnesota/5763/2003 (H1N2)
AF/251406 Swine/Nebraska/209/98 (H3N2)
CY090472 A/swine/Texas/4199_2/1998 (H3N2)
CY098519 A/swine/North Carolina/18161/2002 (H1N1)
M63522 A/swine/lowa/17672/1988 (H1N1)
CY039918 A/swine/Wisconsin/1915/1988 (H1N1)
CY022142 A/swine/Tennessee/65/1977 (H1N1)
M63532 A/swine/Tennessee/24/1977 (H1N1)
CY026284 A/swine/Wisconsin/1/1957 (H1N1)
——M33045 A/swine/lowa/15/1930 (H1N1)

K900886 A/swine/lowa/13_1015/2010 (H1N2)
KX136570 A/California/04/2009 (H1N1)
KP100862 A/swine/lndiana/26_0818/2011 (H1N2)
CY207246 A/swine/Chile/YA026/2014 (H1N2)
JQO70795 A/Indiana/08/2011 (H3N2)
CY 116522 A/swine/ltaly/29313/2006(H1N1)
CY4010581 A/swine/Spain/53207/2004 (H1N1)
CY009893 A/Swine/Spain/50047/2003 (H1N1)
AJ293938 A/swine/ltaly/1553_2/98 (H3N2)
CY025254 A/swine/ltaly/670/1987 (H1N1)

CY024795 A/mallard/Maryland/1983/2005 (HEN8)
|:‘ E EU026059 A/mallard/Maryland/406/2002 (H1N1)

CY021222 Alblue winged teal/Ohio/1339/2005 (HANG)
CY018886 A/mallard/Ohio/118/1993 (H1N1)
CY163649 A/Wisconsin/67/2005 (H3N2)
_rL CY121126 A/New York/55/2004 (H3N2)
FJ830858 A/Swine/Colorado/1/77 (H3N2)
- CY019772 A/IMemphis/3/1987 (H1N1)

CY031337 A/New Caledonia/20/1999 (H1N1)
CY031391 A/Brisbane/59/2007 (H1N1)

—A
0.02

Technical Appendix Figure 1. Phylogenetic tree of the matrix (M) gene of Chilean H1IN2 virus.
Phylogenetic analysis was performed on complete M genome sequences using maximum likelihood
(RAXML) and incorporating a general time-reversible model of nucleotide substitution with a gamma-
distributed rate variation among sites. The Chilean H1N2 virus is shown in red, the A/California/04/2009
pandemic H1N1 virus is in purple and the swine viruses used as comparators throughout the studies are
shown in blue. Scale bars represent the number of substitutions per site.
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HM461835 A/swine/Nebraska/02013/2008 (H1N1)
HM461803 A/swine/Minnesota/02011/2008 (H1N2)
HM461811 A/swine/Missouri/02060/2008 (H1N1)
CY099234 A/swine/Minnesota/001332/2006 (H3N2)
SQ070793 A/Indiana/08/2011 (H3N2)
CY086881 A/swine/indiana/26_0818/2011 (H1N2)
HM461843 A/swine/North Carolina/02023/2008 (H1N1)
CY099114 A/swine/Minnesota/01862/2007 (H3N2)
HM461843 A/swine/lowa/02096/2008 (H1N1)
—— GQ484360 A/swine/Kansas/77778/2007 (H1N1)
DQ469967 A/swine/Alberta/14722/2005 (H3N2)
CY099122 A/swine/Minnesota/02053/2008 (H1N1)
] HM461771 A/swine/lowa/02039/2008 (H1N1)
HM461787 A/swine/Kentucky/02086/2008 (H1N1)
—-CY099130 A/swine/Indiana/00427/2004 (H1N2)
CY207248 A/swine/Chile/YA026/2014 (H1N2)
KR057395 A/swine/lowa/13_1015/2010 (H1N2)
CY 181396 A/California/04/2009 (H1N1)
— AF251423 A/Swine/lowa/569/1999 (H3N2)
'CY095676 A/swine/Texas/4199_2/1998 (H3N2)
CY035073 A/swine/Memphis/1/1990 (H1N1)
Y022336 A/swine/lowa/17672/1988 (H1N1)
DQ 280249 A/swine/Ontario/11112/2004 (H1N1)
CY027510 A/swine/lowa/1/1985 (H1N1)
Y039928 A/Swine/Indiana/1726/1988 (H1N1)

Y034119 A/Wisconsin/67/2005 (H3N2)
KJ609215 A/Brisbane/10/2007 (H3N2)
Y 112920 A/Panama/2007/1999 (H3N2)

Y033625 A/New Caledonia/20/1999 (H1N1)
CY63619 A/Brisbane/59/2007 (H1N1)
CY019774 A/Memphis/3/1987 (HIN1)

——CY022400 A/swine/Tennessee/1/1975 (H1N1)

—
0.01

Technical Appendix Figure 2. Phylogenetic tree of the nucleoprotein (NP) gene of Chilean H1N2 virus.

Phylogenetic analysis was performed on complete NP genome sequences using maximum likelihood

(RAXML) and incorporating a general time-reversible model of nucleotide substitution with a gamma-

distributed rate variation among sites. The Chilean H1N2 virus is shown in red, the A/California/04/2009

pandemic H1N1 virus is in purple and the swine viruses used as comparators throughout the studies are

shown in blue. Scale bars represent the number of substitutions per site.
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N S HM461814 A/swine/Missouri/02060/2008 (H1N1)

HM461838 A/swine/Nebraska/02013/2008 (H1N1)
CY099235 A/swine/Minnesota/001332/2006 (H3N2)
HM461806 A/swine/Minnesota/02011/2008 (H1N2)
HM461806 A/swine/North Carolina/02023/2008 (H3N2)
DQ469966 A/swine/Alberta/14722/2005 (H3N2)
GQ484362 A/swine/Kansas/77778/2007 (HIN1)
KF203226 A/Indiana/08/2011 (H1N2)

—HM461774 A/swine/lowa/02039/2008 (H1N1)

— HM461846 A/swine/lowa/02096/2008

A~AF455707 A/Swine/Ohio/891/2001 (H1N2)

—CY099115 A/swine/Minnesota/01862/2007 (H3N2)

— CY099131 A/swine/Indiana/00427/2004 (H1N2)

—CY090472 A/swine/Minnesota/1192/2001 (H1N2)

CY090472 A/swine/Texas/4199_2/1998 (H3N2)

CY086884 A/swine/lndiana/26_0818/2011 (H1N2)
CY207249 A/swine/Chile/YA026/2014 (H1N2)
KR057396 A/swine/lowa/13_1015/2010 (H1N1)
KX134783 A/California/04/2009 (H1N1)

—CY098520 A/swine/North Carolina/18161/2002 (H1N1)

— AF251424 A/Swine/lowa/569/1999 (H1N1)

— HM461790 A/swine/Kentucky/02086/2008 (H1N1)

Y035074 A/swine/Memphis/1/1990 (H1N1)
CY022337 A/swine/lowa/17672/1988 (H1N1)
~GU052271 A/Swine/Indiana/1726/1988 (H1N1)

CY034104 A/Panama/2007/1999 (H3N2)
—FKSSOQNB A/Brisbane/10/2007 (H3N2)
AF251400 A/swine/Ontario/00130/1997 (H1N1)

CY147322 A/New Caledonia/20/1999 (H1N1)
fL CY 163804 A/Brisbane/59/2007 (H1N1)

CY019775 A/Memphis/3/1987 (H1N1)
CY022345 A/swine/Tennessee/1/1975 (H1N1)

CY022329 A/swine/lowa/1/1985 (H1N1)
DQ280248 A/swine/Ontario/11112/2004 (H1N1)

Technical Appendix Figure 3. Phylogenetic tree of the nonstructural (NS) gene of Chilean H1N2 virus.
Phylogenetic analysis was performed on complete NS genome sequences using maximum likelihood
(RAXML) and incorporating a general time-reversible model of nucleotide substitution with a gamma-
distributed rate variation among sites. The Chilean H1N2 virus is shown in red, the A/California/04/2009
pandemic H1N1 virus is in purple and the swine viruses used as comparators throughout the studies are

shown in blue. Scale bars represent the number of substitutions per site.
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PA JN638730 A/lndiana/08/2011 (H3N2)
CY099074 Alswine/lllinois/02238/2008 (H1N1)
HM461833 A/swine/Nebraska/02013/2008 (H1N1)
HM461817 A/swine/North Carolina/02023/2008 (H1N1)
CY099040 A/swine/Minnesota/01146/2006 (H3N2)
HM461849 A/swine/Texas/01976/2008 (H1N2)
CY099124 A/swine/Minnesota/02053/2008 (H1N1)
HM461841 A/swine/lowa/02096/2008 (H1N1)
L — CY110918 Alswine/Indiana/A01076191/2010 (H3N2)
[ [CY045526 Alswine/Texas/050383/2008 (HIN2)
CY099108 Alswine/Minnesota/02782/2009 (H3N2)
EU735823 Alturkey/Ohio/313053/2004 (H3N2)
CY005674 Alswine/Texas/4199_2/1998 (H3N2)
Y086879 Alswine/indiana/26_0818/2011 (HIN2)
Y207250 Alswine/Chile/YA026/2014 (HIN2)
HQ840292 Alswinellowa/13_1015/2010 (H1N1)
CY184723 AlCalifornia/04/2009 (H1N1)
CY176433 A/Sheffield/INS545/2011 (HIN1)
CY092909 A/Georgia/NHRC0001/2011 (H1N1)
UX309939 A/Singapore/GP4610/2010
CY035680 A/avian/New York/Sg_00322/1999 (H7N2)
I:CY035560 Algoose/New Jersey/Sg_00290/1996 (H7N2)
CY021658 Alblack duck/Ohio/161/1999 (H11N9)
LCYO13868 Algreen winged teal/Ohio/178/1999 (HEN2)
CY035075 A/swine/Memphis/1/1990 (H1N1)
Y039930 A/Swine/Indiana/1726/1988 (H1N1)
Y096880 A/swine/lowa/3421/1990 (H1N1)
CY027520 A/swine/Tennessee/5/1978 (H1N1)
CY022346 Alswine/lllinois/1/1975 (HIN1)
CY022074 Alswineflowa/1/1976 (HIN1)
L CY027296 Alswine/Ohio/23/1935 (H1N1)
AF251401 A/swine/Ontario/00130/1997 (HIN1)
{Lcw 21130 A/New York/55/2004 (H3N2)
KP765777 A/swine/Colorado/1/1977 (H3N2)
CY033627 A/New Caledonia/20/1999 (H1N1)
4'\_LCY163541 A/Brisbane/59/2007 (H1N1)
CY019776 A/Memphis/3/1987 (HIN1)
GU053281 A/American black duck/Maryland/424/2001 (H7N3)

Technical Appendix Figure 4. Phylogenetic tree of the polymerase acid (PA) gene of Chilean H1IN2
Phylogenetic analysis was performed on complete PA genome sequences using maximum likelihood
(RAXML) and incorporating a general time-reversible model of nucleotide substitution with a gamma-
distributed rate variation among sites. The Chilean H1N2 virus is shown in red, the A/California/04/2009
pandemic H1N1 virus is in purple and the swine viruses used as comparators throughout the studies are

shown in blue. Scale bars represent the number of substitutions per site.
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PB1 HM461832 A/swine/Nebraska/02013/2008 (H1N1)
WU692890 A/swine/Minnesota/66853/2006 (H3N2)
‘HM461800 A/swine/Minnesota/02011/2008 (H1N2)
—CY086926 A/swine/lowa/13_1015/2010 (H1N2)
— HM461792 A/swine/Minnesota/02093/2008 (H1N1)
— HM461840 A/swine/lowa/02096/2008 (H1N1)
HM461768 A/swine/lowa/02039/2008 (H1N2)
HM461848 A/swine/Texas/01976/2008 (H1N2)
HM461776 A/swine/Ohio/02026/2008 (H1N1)

JN638731 A/indiana/08/2011 (H3N2)

JF312058 A/swine/Minnesota/A01047613/2010 (H1N1)
HM467816 A/swine/North Carolina/02023/2008 (H1N1)
CY095673 A/swine/Texas/4199_2/1998 (H3N2)
~ CY098466 A/swine/Minnesota/1192/2001 (H1N2)
I:CY098474 Alswine/North Carolina/47834/2000 (H1N1)

AF455725 A/Swine/North Carolina/93523/2001 (H1N2)

CY098514 A/swine/North Carolina/18161/2002 (H1N1)
AF455724 A/Swine/North Carolina/98225/2001 (H1N2)
AFCY207251 Alswine/Chile/YA026/2014 (H1N2)

CY086878 A/swine/lndiana/26_0818/2011 (H1N2)
CY184716 A/California/04/2009 (H1N1)

CY121131 A/New York/55/2004 (H3N2)
CY027161 A/swine/lowa/24297/1991 (H1N1)

CY022483 A/swine/Maryland/23239/1991 (H1N1)
Y035076 A/swine/Memphis/1/1990 (H1N1)
DQ280253 /A/Swine/Wisconsin/464/1998 (H1N1)
DQ280257 A/Swine/Wisconsin/238/1997 (H1N1)
CY096881 A/swine/lowa/3421/1990 (H1N1)
CY023000 A/swine/Wisconsin/629/1980 (H1N1)
CY022059 A/swine/Tennessee/17/1976 (H1N1)
—CY026297 A/swine/Wisconsin/1/1967 (H1N1)
_EY147324 A/New Caledonia/20/1999 (H1N1)

CY064972 A/Brisbane/59/2007 (H1N1)
- CY019777 AIMemphis/3/1987 (H1N1)

— AF251390 A/Swine/Colorado/1/1977 (H3N2)

—
0.02

Technical Appendix Figure 5. Phylogenetic tree of the polymerase basic 1 (PB1) gene of Chilean HIN2
virus. Phylogenetic analysis was performed on complete PB1 genome sequences using maximum
likelihood (RAXML) and incorporating a general time-reversible model of nucleotide substitution with a
gamma-distributed rate variation among sites. The Chilean H1N2 virus is shown in red, the
A/California/04/2009 pandemic H1N1 virus is in purple and the swine viruses used as comparators

throughout the studies are shown in blue. Scale bars represent the number of substitutions per site.
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KC020470 A/swine/Pennsylvania/A01104050/2012 (H3N2)

KC435032 A/swine/Mississippi/A01202799/2011 (H1N2)

JX307362 A/swine/lllinois/A01241469/2012 (H3N2)
CY099270 A/swine/lllinois/01918/2007 (H1N1)

CY045708 A/swine/Oklahoma/042169/2008 (H1N2)
{CYO45684 A/swine/Oklahoma/020734_3/2008 (H1N2)

CY099214 A/swine/Minnesota/02324/2008 (H1N2)
—CY045580 A/swine/Texas/008648/2008 (H1N2)
—CY099158 A/swine/North Carolina/00839/2005 (H1N1)
LCY099254 A/swine/Minnesota/00484/2005 (H3N2)

CY099084 A/swine/Minnesota/001200/2006 (H1N1)
DQ469963 A/swine/Alberta/14722/2005 (H3N2)

F251410 A/Swine/Nebraska/209/1998 (H3N2)
AF251426 A/Swine/lowa/569/1999 (H3N2)
—CY099198 A/swine/lllinois/SG1141/2003 (H1N1)
— CY098513 A/swine/North Carolina/18161/2002 (H1N1)
KX134889 A/California/04/2009 (H1N1)

Y086877 A/swine/lndiana/26_0818/2011 (H1N2)
7] HQ840291 A/swine/lowa/13_1015/2010 (H1N1)
CY207252 A/swine/Chile/YA026/2014 (H1N2)
CY095672 A/swine/Texas/4199_2/1998 (H3N2)
CY022977 A/swine/lowa/31483/1988 (H1N1)
CY035077A/swine/Memphis/1/1990 (H1N1)
CY022476 A/swine/Kansas/3228/1987 (H1N1)
DQ280245 A/swine/Ontario/11112/2004 (H1N1)
DQ280237 A/swine/Ontario/23866/2004 (H1N1)
CY028795 A/swine/lowa/1/1986 (H1N1)
M73513 A/Swine/Tennessee/24/1977 (H1N1)
CY025068 A/swine/Tennessee/96/1977 (H1N1)
CY 147413 A/Swine/lowa/15/1930 (H1N1)
CY058484 A/Brisbane/59/2007 (H1N1)
4|TECYO1 7378 AINew York/8/2006 (H1N1)
CY019778 A/Memphis/3/1987 (H1N1)
DQ280221 A/swine/Ontario/52156/2003 (H1N2)
4([EY1 12924 A/Panama/2007/1999 (H3N2)
CY000768 A/New York/10/2004 (H3N2)

—DQ280213 A/swine/Ontario/53518/2003 (H1N1)

—
0.02

Technical Appendix Figure 6. Phylogenetic tree of the polymerase basic 2 (PB2) gene of Chilean H1IN2
virus. Phylogenetic analysis was performed on complete PB2 genome sequences using maximum
likelihood (RAXML) and incorporating a general time-reversible model of nucleotide substitution with a
gamma-distributed rate variation among sites. The Chilean H1N2 virus is shown in red, the
A/California/04/2009 pandemic H1N1 virus is in purple and the swine viruses used as comparators

throughout the studies are shown in blue. Scale bars represent the number of substitutions per site.
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Technical Appendix Figure 7. Sialic acid—binding affinities of H1 viruses. Both human (A-B) and swine
(C-F) H1 viruses had increased binding to a-2,6-linked sialic acids suggesting increased mammalian
binding efficiency. Data are representative of 3 replicates per virus. Data is presented as mean + SEM.
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Technical Appendix Figure 8. Weight and temperature during ferret transmission of H1 viruses. Ferrets
(n = 2/group) were inoculated with 10° units of H1 influenza virus (black lines). Naive ferrets (n = 2) were
placed either in the same cage with the infected group (direct contact, blue lines) or housed in separate
cages (respiratory transmission, red lines) and weight and temperature data was collected every 24 hours
postinfection for (A) Mem/87, (B) swine/lA, and (C) swine/Chile viruses. Lines represent individual

animals. Green shading indicates normal temperature range for ferrets (http://weaselwords.com/ferret-
facts/).
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