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Materials and Methods

Tracheal or nasal swabs were taken fortnightly from slaughtered swine at an abattoir in
Hong Kong. Swab materials were inoculated into 9-to-10-day old chicken embryonated eggs and
MDCK cells, and virus isolates identified and subtyped by hemagglutination inhibition (HI)
assays as previously described (S1).

Post-HIN1/2009 vaccination (n=3), acute and convalescent post-HIN1/2009 infection

human sera (n=2) and a ferret antiserum to A/California/4/09 were tested by HI assay for



reactivity to the viral antigens A/Brisbane 59/2007 (seasonal influenza HINT),
A/California/4/2009 (HIN1/2009) and reassortant virus A/swine/Hong Kong/201/2010 (S1).

Viral RNA extraction, cDNA synthesis, PCR, and sequencing were carried out as
described (S2,S3). The genetic composition of A/swine/Hong Kong/201/2010 was confirmed by
direct PCR detection and re-sequencing of the 8 gene segments from the original swab specimen.
Furthermore, the original swab specimen and virus isolate were screened with HIN1/2009
specific primers which confirmed the absence of HIN1/2009 HA and internal genes.

We compared 32 newly sequenced Hong Kong swine influenza genomes with all genomes
available in GenBank representing influenza A diversity from human, swine and avian hosts.
Phylogenetic trees were constructed for each genomic segment independently. A best-fit
nucleotide substitution model (S4) was calculated and maximum likelihood phylogenies
reconstructed using the program Garli 0.96 (S5). Phylogenetic support was calculated with 1000
neighbor-joining bootstrap replicates in PAUP* 4.0 (S6).

To assess the infectivity and transmission of A/swine/Hong Kong/201/2010, five 4 to 6-
week-old seronegative piglets were infected intranasally with 10° plaque forming units (PFU) of
the virus in 0.6ml of Eagle's minimal essential Medium (MEM) and co-housed in the same cage
with two naive piglets. Two other piglets were mock infected with an equivalent volume of
MEM. All animals were moved to the BSL-3 lab 4 days prior to infection and baseline body
weights were established 3 days prior to infection. Body weights were recorded daily at
approximately the same time (9:30-10:30 am) for each individual. Nasal and rectal swabs were
collected daily from each piglet and placed into 0.6 ml of cold sterile phosphate buffered saline
and stored at —80 °C. Viral RNA was extracted from the clarified swab supernatant using

MagMAX™ 96 Viral RNA Isolation Kit (Applied Biosystems) on the MagMAX "™ Express



(Applied Biosystems). cDNA synthesis and determination of influenza M gene copy number

were carried out as described previously (S2, S7). A virus preparation was titrated with standard

plaque assay to construct a ten-fold dilution series (10'-10° PFU/ml) that was used to determine

the relative equivalent units (REU) for viral infectivity based on the cycle threshold (Ct) values

obtained (S8, S9).

Blood was collected via venipuncture of the anterior vena cava from pigs. Specific

antibodies against A/swine/Hong Kong/201/2010 were tested by HI.
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Table S1. Summary of isolation of influenza A viruses (HLIN1 and H1N2) from swine,

June 2009 to February 2010, Hong Kong

Sampling Sample Influenza A positive
occasion number H1N1/2009 HIN1/H1N2

11 Jun 2009 252 0 1
25 Jun 2009 252 0 1
9 Jul 2009 252 0 0
23 Jul 2009 252 0 3
13 Aug 2009 252 0 7
27 Aug 2009 252 0 0
10 Sep 2009 252 0 0
24 Sep 2009 252 0 0
8 Oct 2009 252 0 0
22 Oct 2009 252 2 1
5 Nov 2009 252 0 2
19 Nov 2009 252 0 0
3 Dec 2009 247 2 3
17 Dec 2009 244 5 3
7 Jan 2010 206 1 1
21 Jan 2010 180 0 0
4 Feb 2010 200 0 0
TOTAL 4101 10 22




Table S2. Antigenic analysis of influenza A viruses (HLIN1/H1N2) by hemagglutination inhibition test

Antibody titers* to viral antigen

Serum A/Brisbane/59/2007 AlCalifornia/4/2009 A/Sw/HK/201/2010 AISW/HK/NS29/2009 AISW/HK/4167/1999
(Seasonal H1IN1) (Pandemic H1IN1) (Novel reassortant HIN1)  (EA linage H1N1) (CS lineage H1N1)

Human post H1IN1/2009 vaccine (Patient A) <10 160 <10 = -

Human post H1IN1/2009 vaccine (Patient B) 10 320 320 - -

Human post H1IN1/2009 vaccine (Patient C) 320 80 <10 - -

Human post H1IN1/2009 infection (Patient D) acute <10 <10 <10 - -

Human post H1IN1/2009 infection (Patient D) convalescent <10 160 40 - -

Human post H1IN1/2009 infection (Patient E) acute <10 <10 <10 - -

Human post H1IN1/2009 infection (Patient E) convalescent 20 160 10 - -

Ferret anti-A/California/4/2009 serum <10 1280 <10 80 2560

Ferret anti-A/swine/Hong Kong/NS29/2009 serum <10 160 10240 5120 1280

Ferret anti-A/swine/Hong Kong/4167/1999 serum <20 5120 160 640 20480

*Reciprocal antibodly titers are presented. "— indicates titer not tested. Underline text indicates homologous titers. Abbreviations: CS, classical

swine; EA, European avian-like; HK, Hong Kong; Sw, swine.



Fig. S1. Maximum likelihood phylogenies of the (A—H) H1-HA, N1-NA, PB2, PB1, PA, NP, M
and NS genes, respectively, of representative influenza A viruses. * denotes phylogenetic
position of the novel reassortant virus A/swine/Hong Kong/201/2010. Only bootstrap supports
for major swine HIN1/HIN2 and HIN1/2009 lineages ( >70%) are shown. Bar represents

nucleotide substitutions per site.

Fig. S2. Mean body weight changes of swine challenged or exposed to A/swine/Hong

Kong/201/2010.

Fig. S3. Virus shedding of A/swine/Hong Kong/201/2010 in challenged or contact exposed
swine. Virus shedding was not detected either in mock infected pigs or rectal swabs from any
individual collected at any time point throughout the study. All infected and contact animals

seroconverted to A/swine/Hong Kong/201/2010 (data not shown).
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Sw/HK/NS613/2009
Sw/HK/1422/2009
Sw/HK/NS1065/2009
Sw/HK/1539/2009
Sw/HK/1535/2009
Sw/HK/NS1075/2009
Sw/HK/NS1054/2009
Sw/HK/1532/2009
Sw/HK/NS1071/2009
Mall_ltaly_208_2000_H5N3
Gs_Guangdong_1_1996_H5N1
Dk_NewZealand_160_1976_H1N3

Dk_Potsdam_14026_1986_H5N2
[ pintail Alberta_207_1999_H4N8
h

erringgull_NewJersey_782_1986_H13N2

aughinggull_NewJersey_72_1985_H4N9

E greenwingteal_Ohio_59_1989_H6N8
I

mallard_Ohio_118_1993_H1N1
mallard_Alberta_11_1991_HON2
Sw_Minnesota_593_1999_H3N2
Sw_North_Carolina_93523_2001_H1N2
Sw_lllinois_100084_2001_H1N2
Sw_Korea_CY02_2002_H1N2
Sw_Indiana_P12439_2000_H1N2
Sw/HK/78/2003_H1N2
Sw_Ontario_33853_2005_H3N2
Sw/HK/201/2010 %
Sw_Guangxi_13_2006_H1N2
Sw/HK/294/2009_H1N2
Sw/HK/NS1892/2009
Sw/HK/NS1890/2009
Sw/HK/NS1889/2009
Sw/HK/915/2004_H1N2
Sw/HK/1110/2006_H1N2
Sw/HK/2314/2009
Sw/HK/1562/2005_H1N2
Sw/HK/NS623/2002_H1N2
Sw/HK/1435/2009
California/VRDL21/2009_H1N1
California_07_2009_H1N1

=== H1N1/2009
—EA

TRIG 0.04
= CS

California_04_2009_H1N1

100{ Niigata/717/2009_H1N1
Singapore/GP2711/2009_H1N1
Nanjing/3/2009_H1N1
Sw/HK/189/2010
Sw/HK/NS1809/2009
Sw/HK/NS1810/2009

~ swine/Taiwan/TD-4119B2/2009_H1N1
Hunan/SWL3/2009_H1N1
Brownsville/390S/2009_H1N1
Sw/HK/2299/2009
Sw/HK/NS1583/2009
Italy/49/2009_H1N1
Argentina/HNRG13/2009_H1N1
NewYork_18_2009
Mexico_4486_2009_H1N1
Mexico_4108_2009_H1N1
Russia/74/2009_H1N1
Kanagawa/140/2009_H1N1
Houston/240S/2009_H1N1
Sw/HK/2894/2009
Sw/HK/2974/2009
Sw/HK/2885/2009
Sw/HK/2886/2009
Sw/HK/2995/2009

F (NP)

[ shorebird_Delaware_68_2004_H13N9

L——— gull_Maryland_704_1977_H13N6

[ mallard_Alberta_106_1979_H4N2
L—— mallard_Ohio_407_1987_H12N5

— Sw_HongKong_168_1993_H1N1

mallard_Bavaria_1_2005_H5N2
rmeler_NetherlandsJ 9 1999 H11N9

MDk_JX_7231_2004_H10N5
BewicksSwan_Netherlands_1_2005_H6N2
mallard_ltaly_36_2002_HS5N3
Dk_HK_3096_1999_H6N2
Sw_Germany_2_1981_H1N1
Sw_ltaly_1509_6_1997_H1N1
Sw_HongKong_5190_1999_H3N2
Sw_ltaly_2064_1999_H1N2
Sw_Spain_54008_2004_H3N2
Sw/HK/8512/2001_H1N1
— Sw/HK/1479/2009
Sw/HK/2433/2009
Sw/HK/NS29/2009_H1N1
Sw/HK/3001/2009
Sw/HK/NS1179/2007_H1N1
Sw/HK/1105/2009
Sw/HK/2990/2009
Sw/HK/2896/2009
Sw/HK/2481/2009
Sw/HK/NS613/2009
Sw/HK/1422/2009
Sw/HK/1535/2009
SwW/HK/NS1054/2009
Sw/HK/NS1065/2009
Sw/HK/1532/2009
Sw/HK/1539/2009
Sw/HK/NS1075/2009
Sw/HK/NS1071/2009

BrevigMission_1_1918_H1N1

WilsonSmith_1933_H1N1

England_19_1955_H1N1

Victoria_15681_1959_H2N2

AnnArbor_23_1957_H2N2

NewYork_749_1994_H3N2

Sw_HongKong_4361_1999_H3N2

WesternAustralia_67_2005_H3N2

Sw_HongKong_9285_2001_H3N2
Sw_Wisconsin_663_1980_H1N1

|— Sw_lowa_31483_1988_H1N1

Sw_Beijing_94_1991_H1N1
Sw/HK/103/1993_H1N1
Sw/HK/NS1659/2001_H1N1
Sw/HK/554/2003_H1N2
Sw_Zhejiang_1_2004_H1N2
Sw_HongKong_1197_2002_H3N2
Sw/HK/9656/2001_H1N1
Sw/HK/NS857/2001_H1N2
Sw/HK/NS837/2001_H1N1
Sw_lowa_533_1999_H3N2
Sw_Minnesota_593_1999 H3N2
Sw_Indiana_P12439_2000_H1N2
Sw_Ohio_891_2001_H1N2
Sw_Korea_CY05_2007_H3N2
Sw/HK/NS623/2002_H1N2
78 Sw/HK/201/2010%
Sw/HK/1435/2009
Sw/HK/294/2009_H1N2
Sw/HK/NS1892/2009
Sw/HK/NS1890/2009
Sw/HK/NS1889/2009
Sw/HK/2314/2009
Sw/HK/1562/2005_H1N2
Sw/HK/1110/2006_H1N2
Sw/HK/915/2004_H1N2
Sw/HK/78/2003_H1N2
Sw_Korea_JNS06_2004_H3N2
Santo_Domingo/WR1068N/2009_H1N1
California_07_2009_H1N1
100/ California_04_2009_H1N1
Mexico_4486_2009_H1N1
Houston/7H/2009_H1N1
Mexico_4108_2009_H1N1
Beijing/502/2009_H1N1
Hunan/SWL3/2009_H1N1
Shiga/1/2009_H1N1
Sw/HK/2894/2009
Sw/HK/2995/2009
Sw/HK/2974/2009
Sw/HK/2886/2009
Sw/HK/2885/2009
Thailand/CU-B938/2009_H1N1
Zhejiang-Yiwu/11/2009_H1N1
Taiwan/126/2009_H1N1
Russia/74/2009_H1N1
Saitama/85/2009_H1N1
- swine/ltaly/290271/2009_H1N1
Norway/3364-2/2009_H1N1
Mie/41/2009_H1N1
- Singapore/ON2081/2009_H1N1
Magadan/02/2009_H1N1
NewYork_18_2009_H1N1
Sw/HK/189/2010
Sw/HK/NS1809/2009
Sw/HK/NS1810/2009
I swine/Taiwan/TD-4119B2/2009_H1N1
Sw/HK/2299/2009
Sw/HK/NS1583/2009

100

0.05




G (M)

swine_lowa_1_1986_H1N1
swine_Tennessee_10_1978_H1N1
Sw_Ontario_57561_2003_H1N1
Sw_lowa_17672_1988_H1N1
Sw/HK/NS1659/2001_H1N1
Sw/HK/103/1993_H1N1
Sw/HK/2314/2009
Sw_Zhejiang_1_2004_H1N2
Sw/HK/554/2003_H1N2
Sw_Minnesota_593_1999 H3N2
Sw_Michigan_PU243_2004_H3N1
Sw/HK/1435/2009
Sw/HK/1110/2006_H1N2
Sw/HK/1562/2005_H1N2
Sw/HK/NS623/2002_H1N2
Sw/HK/201/2010 ¥
Sw_Guangxi_13_2006_H1N2
Sw/HK/294/2009_H1N2
Sw/HK/NS1889/2009
Sw/HK/NS1890/2009
Sw/HK/NS1892/2009
PR_8_1934_H1N1
Wilson_Smith_1933_H1N1
Hanoi_1872_2002_H3N2
HongKong_CUHK33418_2001_H3N2
BrevigMission_1_1918_H1N1
mall_Alberta_435_1985_H7N3
_: mallard_Ohio_118_1993_H1N1
Dk_Potsdam_22164_1984_H5N6
migratoryDk_Jiangxi_7231_2003_H10N5
_:Sw_Guangxi_wz_2004_H5N1
Gs_Guangdong_1_1996_H5N1
swine_Karrenzien_2_1987_H3N2
~ wildboar_Germany_WS169_2006_H3N2
Sw_England_WVL10_1993_H1N1
99 swine_Belzig_2_2001_H1N1
Sw/HK/1479/2009
Sw/HK/8512/2001_H1N1
Sw/HK/NS1179/2007_H1N1
Sw/HK/3001/2009
Sw/HK/2896/2009
Sw/HK/2990/2009
B Sw/HK/1105/2009
Sw/HK/NS29/2009_H1N1
Sw/HK/2433/2009
Sw/HK/2481/2009
Sw/HK/NS613/2009
Sw/HK/1422/2009
Sw/HK/NS1075/2009
| Sw/HK/1539/2009
Sw/HK/NS1065/2009
Sw/HK/NS1071/2009
Sw/HK/NS1054/2009
Sw/HK/1532/2009
Sw/HK/1535/2009
Sw/HK/915/2004_H1N2
Sw_HongKong_1197_2002_H3N2
Sw/HK/78/2003_H1N2
Sw_HongKong_7982_2000_H3N2
Sw_HongKong_5212_1999_H3N2
Sw/HK/9656/2001_H1N1
Sw/HK/NS837/2001_H1N1
Sw/HK/INS857/2001_H1N2
Sw/HK/NS1809/2009
Sw/HK/NS1810/2009
~ Ulaanbaatar/5882/2009_H1N1
100 Jf swine/Taiwan/TD-4119B2/2009_H1N1
Sw/HK/189/2010
Nanjing/3/2009_H1N1
Bishkek/03/2009_H1N1
Taiwan/T0826/2009_H1N1
NewYork_18_2009_H1N1
Changsha/05/2009_H1N1
Sw/HK/NS1583/2009
Sw/HK/2299/2009
swine/NC/34752/2009_H1N1
Singapore/ON894/2009_H1N1
Denmark/523/2009_H1N1
Yamaguchi/23/2009_H1N1
~ Russia/12/2009_H1N1
Sw/HK/2974/2009
Sw/HK/2894/2009
Sw/HK/2885/2009
Sw/HK/2995/2009
Sw/HK/2886/2009
swine/Italy/290271/2009_H1N1
~ Wisconsin/629-D00008/2009_H1N1

=== H1N1/2009 California_07_2009_H1N1
= EA California_04_2009_H1N1

TRIG 0.03 Mexico_4486_2009_H1N1
—CS Mexico_4108_2009_H1N1

Fukuoka-C/1/2009_H1N1

H (NS)

BrevigMission_1_1918_H1N1
Wilson_Smith_1933_H1N1
PR_8_1934_H1N1

| Albany_4835_1948 H1N1

SouthAustralia_55_2005_H1N1
England_12_1964_H2N2
HongKong_1_1968_H3N2
Akita_1_1994_H3N2
Sw_HK_312_2000_H3N2

guillemot_Sweden_3_2000_H6N2
_@d_Albertaj 94_1992_H8N4

mallard_Ohio_666_2002_H6N2

Dk_Ukraine_1963_H3N8
Sw_HK_168_1993_H1N1
mallard_Potsdam_177_4_1983_H2N2
Sw_Korea_S190_2004_HIN2
Dk_Nanchang_1944_1993_H7N4
Sw_Germany_2_81_H1N1
Sw_Finistere_2899_1982_H1N1
Sw_ltaly_13962_1995_H3N2
wildboar_Germany_WS169_2006_H3N2
Sw_ltaly_1654_1_1999_H1N2
Sw_ltaly_15131_1998_H1N1
Sw/HK/9656/2001_H1N1
Sw/HK/NS857/2001_H1N2
Sw/HK/NS837/2001_H1N1
Sw/HK/8512/2001_H1N1
Sw/HK/2433/2009
Sw/HK/1105/2009
Sw/HK/NS29/2009_H1N1
Sw/HK/2896/2009
Sw/HK/2990/2009
Sw/HK/3001/2009
Sw/HK/NS1179/2007_H1N1

~ Sw_Ontario_4_1981_H1N1
Sw_lowa_17672_1988_H1N1

100 Sw/HK/NS1659/2001_H1N1
Sw_Zhejiang_1_2004_H1N2
Sw/HK/554/2003_H1N2
Sw/HK/103/1993_H1N1
Sw_Minnesota_3327_2000_H1N2
Sw_Minnesot90882_1998_H3N2
Sw_lowa_85481_1998_H3N2
Sw_Minnesota_593_1999_H3N2
Sw_lowa_533_1999_H3N2
Sw/HK/78/2003_H1N2
99|/~ Sw_Indiana_9K035_1999_H1N2
Sw/HK/NS623/2002_H1N2
Sw/HK/1110/2006_H1N2
Sw/HK/915/2004_H1N2
Sw/HK/294/2009_H1N2
Sw/HK/NS1890/2009
Sw/HK/NS1892/2009
Sw/HK/NS1889/2009
Sw/HK/201/2010 %
Sw/HK/1435/2009
Sw/HK/1479/2009
Sw/HK/1562/2005_H1N2
Sw/HK/2314/2009
SwW/HK/NS613/2009
Sw/HK/2481/2009
Sw/HK/1532/2009
Sw/HK/NS1071/2009
Sw/HK/NS1065/2009
Sw/HK/1422/2009
Sw/HK/NS1054/2009
Sw/HK/1539/2009
Sw/HK/1535/2009
Sw/HK/NS1075/2009
Sw_Korea_CAS09_2006_H3N2
Ty_Ohio_313053_2004_H3N2
Sw_Indiana_14810T_2001_H1N2

r Karasuk/01/2010_H1N1
Thailand/CU-B938/2009_H1N1
Netherlands/602/2009_H1N1

100 | Wisconsin/629-D01642/2009_H1N1
Mexico_4108_2009_H1N1
Andalucia/GP251/2009_H1N1
Mexico_4486_2009_H1N1
California/06/2009_H1N1
California/04/2009_H1N1

" Houston/220S/2009_H1N1
hMaIaysia/854/2009_H 1N1

Sw/HK/2299/2009
i Sw/HK/NS1583/2009
~ Singapore/GP2715/2009_H1N1
New_York/3463/2009_H1N1
Zhejiang/2/2009_H1N1
Argentina/HNRG13/2009_H1N1
swine/Taiwan/TD-4119B2/2009_H1N1
[l Sw/HK/NS1810/2009
Sw/HK/NS1809/2009
Sw/HK/189/2010
Brandenburg/20/2009_H1N1
Hiroshima/216/2009_H1N1
r Russia/178/2009_H1N1
{ Magadan/02/2009_H1N1
Sw/HK/2886/2009
Sw/HK/2894/2009
0.03 Sw/HK/2885/2009
Sw/HK/2995/2009
Sw/HK/2974/2009
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