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Whole-Genome Characterization of a Novel
Human Influenza A(H1N2) Virus Variant,
Brazil

Technical Appendix

Technical Appendix Figure (following pages). Maximume-likelihood (ML) trees of each gene segment
(PB2, polymerase basic 2 gene; PB1, polymerase basic gene; PA, polymerase acid gene; HA,
hemagglutinin gene; NP, nucleoprotein gene; NA, neuraminidase gene, M, matrix gene; NS, non-
structural protein gene) were performed to reconstruct the phylogenetic profile of influenza
A/Parana/720/2015 (H1N2)v (Figure, red). The dataset used includes H1N1 (orange) and H3N2 (blue)
seasonal and HIN1pdmO09 (pink) vaccine strains and all HIN2 whole genomes available in GenBank or
the Global Initiative on Sharing All Influenza Data. The H1N2 subtype strains were classified as Brazilian
swine H1N2 (green), worldwide swine and avian (black), human H1N2 and swine-origin HIN2v strains
(purple). The Hasegawa-Kishino-Yano + gamma distribution among the sites was the best-fitting
nucleotide substitution model and was used to reconstruct the trees. ML reliability of branches was

evaluated using an approximate likelihood ratio test; the interior support branch cutoff value was =0.9.
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H1N1pdm09 vaccine strain
Swine and avian HI1N2 strains
Brazil swine H1N2 cases
Brazil human H1N2v case
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H1N1 vaccine strains

Swine and avian H1N2 strains
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Brazil human H1N2v case
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H1N1pdm09 vaccine strain
Swine and avian H1N2 strains
Brazil swine H1N2 cases
Brazil human H1N2v case
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181097_ 052-41/2012_02

JePi181098_ 052-48/2012_02
EPI181100_ 052-96/2012_02
KJ161855_A/swine/South_Dakota/A01349341/2013_H1N2_03

. {KPOZ7586_Alswine/BraziliG2p1/2013_HIN2_06
KP027594_A/swine/Brazil/G2P2/2013_H1N2_06

13_H1N2_06

\_C: 124/2010_H1N2_09

X 126/2010_H1N2_09

F 7/2013_H1N2_01

R700672_A/swine/England/142162/2010_H1N2_12
KR700704_A/swine/England/11448/2011_H1N2_01
[—KR700800_A/swine/England/6102512013_H1N2_05
1382/2010_H1N2_04

8/2010_H1N2_09
¥ 1_HIN2_0§
L CY075865_ 10_H1N2_05
KF572617_A/wild_boar/Brazil/214-11-13D/2011_H1N2_07
.4KJ729259_A/swine/Guangxi/326/2012_H1N2_11
KJ729267_Alswine/Zhejiang/43/2012_H1N2_11
12_H1N2_02
AB914493_A/swine/Chiba/107/2012_H1N2_08

KR701074_A/swine/England/063782/2013_H1N2_06
KR701066_A/swine/England/072512/2013_H1N2_09
KR700484_A/swine/England/038712/2012_H1N2_12
i._1Kun7c7u_l:um|rwm-mou\vxmzm 3_HINZ_03

9. 1/2013_H1N2_09

L 13_H1N2_03
rEmu_mmmxom1m11 HIN2_08
T 12_H1N2_02
KMO027648_A/swine/Guangdong/3584/2011_H1N2_10
KMO027640_A/swine/Guangdong/3583/2011_H1N2_10
14 KM027656_A/swine/Guangdong/3676/2011_H1N2_11
[ ¥ 11_H1N2_10
- T 12_H1N2_01
—muoome Alswine/Denmark/10802- 1/2012_HIN2
‘f~KF880288_A/swine/Brazili31_11_3/2011_H1N2_02

KR700510_ 2_HINZ_12
KM185789_ [Texas/13TOSL 13_H1N2_02
_|-KM029144_A/swine/Hong_Kong/NS26/2012_H1N2_01
— EPI181099 _ 052-71/2012_02

FJ969536_A/California/07/2009_H1N1_VAC

KU976515_A/swine/Mexico/AVX16/2012_H1N2_04
KU976927_A/swine/Mexico/AVX4/2011_H1N2_03

Alswil I_HIN2

Loozaozoo Alswine/Ontario/56383/04_H1N2

1/2004_H1N2

12/2007_H1N2_* kT
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H3N2 vaccine strains

Swine and avian H1N2 strains
Brazil swine H1N2 cases
Brazil human H1N2v case
Human H1N2 cases

A/Paranal/720/2015
H1N2v

s Human H1N2 (2000-2003)
s Human seasonal H3N2 lineage
Avian — North American lineage

I Classical swine HIN1 — North American lineage

r A/New_York/229/2003_04
A/New_York/400/2003_03
A/New_York/296/2003_02
[A/New_York/482/2003_01
A/New_York/225/2003_01
A/New_York/209/2003_02
A/New_York/300/2003_01
A/New_York/231/2003_03
A/New_York/294/2003_01
A/New_York/C1/2003
A/New_York/489/2003_01
| :4A/New_York/487/2003_01
A/New_York/481/2003_01
A/New_York/417/2002_03
[A/New_York/211/2003_01
A/New_York/490/2003_01
A/New_York/217/2002_12
A/New_York/492/2003_02
—Alswine/Ontario/52156/03

L A/Eastern_India/N-1289/2009_08
L AlMoscow/10/1899_H3N2_VAC
- Alswine/Zhejiang/01/2008_03

AlTexas/50/2012_H3N2_VAC
AlVictoria/361/2011_H3N2_VAC
A/Perth/16/2009_H3N2_VAC
A/Brisbane/10/2007_H3N2_VAC

o= A/Wisconsin/67/2005_H3N2_VAC
A/New_York/556/2004_H3N2_VAC
—A/California/7/2004_H3N2_VAC

Swine triple reassortant N2

A CIP051-StaFeN2/2010_05

A/Hong_Kong/4801/2014_H3N2_VAC
AlSwitzerland/9715293/2013_H3N2_VAC

_r A/Wellington/01/2004_H3N2_VAC
AlFujian/411/2002_H3N2_VAC

12_01

— A/BrazilPR/720/2015_NA
== I A/swine/Brazil/185-11-7/2011_07
Alswine/Brazil/232-11-13/2011_08
Alswine/Brazil/G2P1/2013_06

Alswine/Brazil/G2P2/2013_06
— A/Panama/2007/1999_H3N2_VAC

6/2009_12
[:{NsudnthxlcnlAvxlmﬁ_o:

M /X61/2013_09
L rexicolA 03

A 10_02

10_02

Alswine/Guangdong/617/2010_02

A 10_02

—|_Alswlnd0ulngdongl028m1 0_02
Alswine/Hong_Kong/NS26/2012_01

[,—wazmu-ngmzou

Alswine/Hong_Kong/1382/2003_10

— A/swine/Hong_Kong/NS915/2004_10

" +— Alswine/Tianjin/1/2007_12

Tl A/swine/Hong_Kong/1763/2003_12

Alswine/Hong_Kong/554/2003_04

L A/swine/Hong_Kong/1248/2002_09

“A/swine/Hong_Kong/NS13/2002_01

A /Hong_Kong/1 }_08

FNswlntIHong_Kongmsmooa_W

A g_Kong/NST: 08

A rel/IDT1 12_02
Alswine/M

56/2013_06

L A/Shandong/9/1993_H3N2_VAC

A/Beijing/353/1989_H3N2_VAC
AlBeijing/32/1992_H3N2_VAC
AlLeningrad/360/1986_H3N2_VAC
A/Bangkok/1/1979_H3N2_VAC
A/Philippines/2/1982_H3N2_VAC
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H1N1pdm09 vaccine strain
Swine and avian H1N2 strains
Brazil swine H1N2 cases
Brazil human H1IN2v case

A/Paranal/720/2015
H1N2v

s Human H1N2 (2000-2003)
s Human seasonal H3N2 lineage
Avian — North American lineage
I Classical swine HIN1 — North American lineage
BN Eurasian swine lineage

CY195264 X
J640858. \ HIN2_07
'fFJ969537_A/California/07/2008_HIN1_VAC

2 0624112012_02
{epi1e1100_ 05: 02
{|KM028242_A/swine/Guangxi/3212/2011_H1N2_11

_Alswine/Guang;
[KM028250_A/swine/Guangxi/3216/2011_| mnz 1"
KM028266_A/swine/Guangxi/a234/2011_H1N2_11

)_HIN2_0§
112011_HIN2_11
1_HINZ_10
1_HIN2_10
1_HINZ_10

g/ 1_HIN2_10
1_HIN2_10

g 1_HIN2_10

SOSEREE Ty iyt
:
0

(KM028922 wnwm‘mn HINZ_10

z
El
3

z
H

E
3
o

qKPUZTSM_N‘W"\!IB'NXI|IG2P|1‘201 3_N|N2_06
KP0O27596_A/swine/Brazil/G2P2/2013_H1N2_06
¥ _H1N2_03
[ KF680289_A/swine/Brazil/31_11_3/2011_H1N2_02
. _HINZ_02
)_HINZ_02

_HIN2_03

.4KT827875_Alswine/Ohio/14TOSU2376412014_H1NZ

'KT827997_Alswine/Ohio/14TOSU23771/2014_HINZ

i | _HIN2_07

2_HIN2_01

|4 ABS14495_A/swine/Chiba/107/2012_H1N2_08

{AB914503_A/swine/Chiba/119/2012_HIN2_10

KR700108_A/swine/Denmark/10802-1/2012_H1N2

KMS507522_A/swine/Brazil/1856-11.7/2011_H1N2_07
A/BrazilPR/7T20/2015_H1N2_M

KMSO7§28 Aswine/Brazil/232-11-13/2011_H1N2_08

168480_A/swine/Arkansas/SG1378/2011_H1N2_06

-CY168498_A/swine/Arkansas/SG1383/2011_H1N2_08
116889/2011_} Nllﬂ "

[CY168664_/ vanlm Carolina/SG1391/2011_H1N2_03
CY168474_A/swine/Arkansas/SG1376/2011_H1N2_01
'CY168570_A/swine/Indiana/04264/2011_H1N2_03
g )_A/swine/Texas/13TOSU6273/2013_HIN2_10
1 KJ640264_A/swine/Texas/13TOSUB276/2013_HIN2_10

"

H-CY1! uw_mumlnmtm 1_H1 "2_10

CY168418_A/swine/North_Carolina/SG1360/2010_H1N2_04
KF572618_Awild_boar/Brazili214-11-130/2011_H1IN2_07

. _HINZ_02

|- AB914487_A/swine/Chiba/14/2012_H1N2_01
40912012_HINZ_12
1_H1N2_08

- AB731588_Alswine/Gunmal1/2012__H1N2_01

062-71/2012_02
- KR700496_ NMNEIWMM’HZRMZ Nﬂﬂ 12

KUS76850_Alswine/Mexico/AVXSS/2013_HIN2_06_

X )_H1N2_09

X )_H1N2_09
)_HIN2_12
CY158402_Alswine/North_Carolina/SG1367/2010_H1N2_01

KJ728263_A/swine/Guangxi/326/2012_HIN2_11
KJ7W71_NMWWWI HIN2_11
4 )_H1N2_02

— KU177216_/ m jiang/SW84/2014_H1N2_02
__{KUI'I“‘Z Aswine/Mexico/AVX49/2013_H1N2_03

W _HINZ_09
CY131546_/ 1SW174/2011_H1N2_08
i jl(\ﬂ‘lﬂl Aswine/Henan/PL01/2012_| H“ﬂ 10
JG008088 12010_HIN2_12

miw Aswine/Henan/4/2010_H1N2_12
13756/2011_H1N2_08

‘ (KUS76908_A/swine/Mexico/AVX16/2012_HIN2_04
P 'KUS76496_A/swine/Mexico/AVX4/2011_HIN2_03

[ KRT00480_A/swine/Denmark/10345-1/2012_H1N2_03
. ¥ 391-3/2011_H1N2_06
. 2/2012_H1N2_02
5_HINZ

CV11I.1‘ _HIN2_12
E Alswine/England/1437/2004_HIN2_11
CY116217, _Alswine/England/483/2006_H1N2_05
ine/England/60797)

Lo~ CY116233_A/swil /2000 H1N2_12
CY118271_) _HIN2_02
l—cvum _Alswine/England/645913/1996_H1N2_12

3 CY196232_A/swine/Manitoba/D0338/2014_H1N2_06 —
HIN2_06

{Lcv116162_A/swine/England/40280/1996_H1N2_07
Alswine/En _HINZ_05

cvuun A/mallard/Missouri/1 OMO0253/2010_} H1N2 kY]
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N

H1N1pdm09 vaccine strain
Swine and avian H1N2 strains
Brazil swine H1N2 cases
Brazil human H1IN2v case

A/Paranal/720/2015
H1N2v

s Human H1N2 (2000-2003)
s Human seasonal H3N2 lineage
Avian — North American lineage
I Classical swine HIN1 — North American lineage
BN Eurasian swine lineage

74Swine Triple Reassortant NS

CY098472_A/swine/Minnesota/1192/2001_H1N2

T EPI29768_A/swine/Hong_Kong/78/2003_01

KU976722_A/swine/Mexico/AVX49/2013_H1N2_03
1'KU976522_A/swine/Mexico/AVX61/2013_H1N2_09
‘IKU976866_A/swine/Mexico/AVX50/2013_H1N2_03
KR700513_A/swine/Netherlands/Gladau-409/2012_H1N2_12
CY086884_A/swine/indiana/24-0218/2010_H1N2_02

CY075868_A/swine/Argentina/CIP051-StaFeN2/2010_H1N2_05
J729260_Alswine/Guangxi/325/2012_H1N2_11
KJ729268_A/swine/Zhejiang/43/2012_H1N2_11
KM027811_A/swine/Guangdong/NS548/2012_H1N2_02
AB914488_Alswine/Chiba/14/2012_H1N2_01
KF680290_A/swine/Brazil/31_11_3/2011_H1N2_02

A

KU177217_Alswine/Zhejiang/SW64/2014_H1N2_02
KR700109_A/swine/Denmark/10802-1/2012_H1N2
|KC222624_Alswine/Tomitz/IDT14598/2012_H1N2_01
AB731589_A/swine/Gunma/1/2012__H1N2_01
KMO027635_A/swine/Guangdong/3542/2011_H1N2_10
KM027643_A/swine/Guangdong/3583/2011_H1N2_10
IKM027651_A/swine/Guangdong/3584/2011_H1N2_10
KM027659_A/swine/Guangdong/3676/2011_H1N2_11
[KM029147_AlswinelHong_Kong/NS26/2012_H1N2_01
EPI181099_A H105583-052-71/2012_02
KF572620_A/wild_boar/Brazill214-11-13D/2011_H1N2_07
CY158405_A/swine/North_Carolina/SG1357/2010_H1N2_01
KR700417_A/swine/England/041118/2013_H1N2_01
KR700763_A/swine/England/024924/2012_H1N2_08
| KR700795_A/swine/England/61470/2013_H1N2_05 —
KR700691_A/swine/England/1380/2011_H1N2_11
KR700747_A/swine/England/7800/2012_H1N2_02
[KR700755_A/swine/England/30148/2012_H1N2_10
IKR700715_A/swine/England/112340/2011_H1N2_10
KR700699_A/swine/England/90276/2011_H1N2_08
KR699864_A/swine/England/058879/2011_H1N2_05
KC222632_Alswine/GarrelIDT14844/2012_H1N2_02
FJ969538_A/California/07/2009_H1N1_VAC
FKU976933_A/swine/Mexico/AVX55/2013_H1N2_06
{KR701077_Alswine/England/063782/2013_H1N2_06
KR701069_A/swine/England/072512/2013_H1N2_09
KR700497_A/swine/England/038712/2012_H1N2_12
{KM027587_A/swine/Guangdong/3196/2011_H1N2_09
KM029291_A/swine/Hong_Kong/NS584/2012_H1N2_02
'KM028307_A/swine/Guangxi/NS3269/2011_H1N2_11
EPI181098_A/swine/Chachoengsao/NIAH105583-052-48/2012_02

PI181097_A 1105583-052-41/2012_02
EPI181100_A/swine/Chachoengsao/NIAH105583-052-96/2012_02
A/BrazilPRI720/2015_H1N2_NS
KM507523_A/swine/Brazil/185-11-7/2011_H1N2_07
KP027589_A/swine/BrazillG2P1/2013_H1N2_06
KP027597_Alswine/Brazil/G2P2/2013_H1N2_06
KM507529_Alswine/Brazil/232-11-13/2011_H1N2_08
1CY086892_A/swine/North_Carolina/226124/2010_H1N2_09
CY086908_A/swine/North_Carolina/226126/2010_H1N2_09

N 60WPdLNLH

AB914504_A/swine/Chiba/119/2012_H1N2_10
AB914496_A/swine/Chiba/107/2012_H1N2_08 o

~KM489609_A/swine/Ontario/68/2012_H1N2_10

4| ~AY233390_A/duck/NC/91347/01_H1N2

m _‘00230232 Alswine/Ontario/48235/04_H1N2

DQ280208_A/swine/Ontario/55383/04_H1N2

AB434340 Alswine/Saraburi/NIAH13021/2005_H1N2

Swine
4KF013946_A/Muscovy_duck/Guangxi/GXd-3/2012_H1N2_02
++KF013906_A/sparrow/Guangxi/GXs-1/2012_H1N2_03

-} KF013938_A/duck/Guangxi/GXd-2/2012_H1N2_03
F013922_A/duck/Guangxi/GXd-1/2011_H1N2_02

LC121280_AlduckiMongolia/141/2015_H1N2_08
KJ764744_Alenvironment/Korea/CSM12/2007_H1N2_11
KF013914_Alchicken/Guangxi/GXc-1/2011_H1N2_02

| Lcy179151_Asthick-billed_murre/Alaska/378/1976_H1N2
LCY132273_A/mallard/Ohio/110$2073/2011_H1N2_08
tcvosms_ugreen-wmged_mvcmnommsmooa_mNz_1o
CY076161_A g 120569-004/2007_H1N2_11
ﬁcvwsm |_A/mallard/Mississippi/100S4593/2010_H1N2_12

J CY166246_A/mallard/Wisconsin/110S4104/2011_H1N2_10
CY097199_A/American_green-winged_ teavmlnolsmsuzooe H1IN2_10
CY097442_A/blue-winged_teal/Wisconsin/2509/2009_H1N2_10

| cy136810_Airuddy_tumstone/Delaware_Bay/154/1994_H1N2_05

CY179431_A/mallard/Wisconsin/393/1977_H1N2
CY014905_A/mallard_duck/New_York/170/1982_H1N2_12

Seasonal
Y076145_Alrock_dove/Oregon/20547-003/2007_H1N2_11
-JcY076153_Alrock_dove/Oregon/20547-004/2007_H1N2_11
.1CY133805_A/mallard/Missourii {0MO0253/2010_H1N2_11
-CY136836_A/ruddy_turnstone/Delaware_Bay/181/1994_H1N2_05
CY079520_Alenvironment/indiana/080S3524/2008_H1N2_11
CY180608_A/mallard/Wisconsin/590/1979_H1N2
KF874485_Alwild_waterfowl/Dongting/C2383/2012_H1N2_01
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