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Outbreaks of Highly Pathogenic Avian
Influenza (H5N6) Virus Subclade 2.3.4.4h in
Swans, Xinjiang, Western China, 2020

Appendix

Biosafety Statement and Facility

The diagnosis of HSN6 and all experiments with live H5SN6 viruses were conducted in
the enhanced animal biosafety level 3 (ABSL3+) facility in the HVRI of the CAAS, which is
approved for such use by the Ministry of Agriculture and Rural Affairs of China. All animal
studies were approved by the Review Board of the HVRI, CAAS.

Animal Testing

All experiments using animals were carried out in strict accordance with the
recommendations in the Guide for the Care and Use of Laboratory Animals of the Ministry of
Science and Technology of the People’s Republic of China. All protocols were approved by the
Committee on the Ethics of Animal Experiments of the HVRI of the CAAS.

SPF Eggs

SPF embryonated chicken eggs (CEESs) were obtained from Harbin Weike Biotechnology

Development Company, Harbin, China.

Chickens and Ducks

Six-week-old specific-pathogen-free (SPF) chickens (White Leghorn) and 3-week-old
SPF ducks (Shaoxin shelduck, a local bred) were obtained from the Experimental Animal
Division of HVRI and housed in ventilated isolators (maximum 8 birds per isolator) in the
enhanced animal biosafety level 3 (ABSL3+) facility at the HVRI of the CAAS.
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Mice

Five-week-old female BALB/c mice were purchased from Vital River Laboratories
(Beijing, China) and housed in ventilated cages (maximum 8 mice per cage) in the enhanced
animal biosafety level 3 (ABSL3+) facility at the Harbin Veterinary Research Institute (HVRI)
of the Chinese Academy of Agricultural Sciences (CAAS).

Virus Isolation and Identification

The 13 H5NG6 viruses used in this study were isolated from samples of dead wild birds
sent to the National Avian Influenza Reference Laboratory for the diagnosis of suspected cases
of influenza A virus infection in January, 2020 (Table 1,
https://wwwnc.cdc.gov/ElD/article/26/12/20-1201-T1.htm. The samples were inoculated in 9-11
days SPF CEEs, identification of the HA subtype in the allantoic fluid of HA positive chicken
eggs was performed using the hemagglutinin inhibition (HI) test with a panel of H1-H16
reference sera, while the NA subtype was verified by RT-PCR analysis using a panel of N1-N9
subtype primers (1,2).

Genome Sequencing and Phylogenetic Analysis

The RNA of influenza A(H5N6) viruses were extracted from the allantoic fluid of virus-
infected chicken eggs by using the QIAmp viral RNA mini kit (Qiagen, Hilden, Germany).
Reverse transcription PCR was performed with a set of gene-specific primers, and the products
were sequenced by using an Applied Biosystems DNA analyzer. Primer sequences are available
upon request. The nucleotide sequences were edited by using the Seqman module of the
DNAStar package. Phylogenetic analysis was performed by employing the neighbor-joining
method by using the Mega 6.0.6 ClustalW software package. The tree topology was evaluated by
1,000 bootstrap analyses, and a 97% sequence identity cutoff was used to categorize the groups
of each gene segment in the phylogenetic trees (3).

A Bayesian time-resolved phylogenetic tree was also created for the hemagglutinin gene
of group 1 and 2 viruses using BEAST 1.8.4 (4). The SRDO6 nt substitution model, the
uncorrelated relaxed clock with a log-normal distribution, and the Skygrid flexible effective

Page 2 of 14



population-size tree prior were selected for the analysis. A Markov Chain Monte Carlo (MCMC)
chain was run for 30,000,000 steps, with sampling every 3,000 steps. The first 10% of the
samples were discarded as burn-in. The above MCMC settings were chosen to achieve a post
burn-in effective sample size of at least 200 in all parameters, as recommended by the BEAST

program.

The data were evaluated by using the Akaike information criterion in Tracer 1.6 (5). The
sequences of 13 H5N6 isolates were deposited in the Global Initiative on Sharing Avian
Influenza Data database (http://www.gisaid.org) under accession nos. EP11718935-EP11719038.

Chicken Test

Intravenous Pathogenicity Index (IVPI)

The pathogenicity of the representative A(H5N6) virus was determined in chicken by
means of the IVVPI test in accordance with the IVVPI protocol of the World Organisation for
Animal Health (6). Ten 6-week-old SPF chickens were inoculated with 0.2 mL of a 1:10 dilution
of 109 EIDso/mL of the virus through the intravenous route, examine the chickens for clinical

signs at intervals of 24 hours over a ten-day period (6,7).

Duck Test

Eight ducks of 3-week-old were intranasally inoculated with 0.1 mL of 108° EIDso/mL of
WS/XJ/1/2020(H5N6). At 24 h p.i., three naive ducks from the same flock were co-housed with
the infected ducks to monitor the transmission of the A(H5N6) virus (contact group). The ducks

were observed for clinical signs daily over 14 days.

Three birds in the infection group were euthanized randomly on day 3 p.i., and the brain,
lungs, kidneys, spleen, bursa, thymus, trachea, cecal tonsil, and pancreas were collected for
titrating the virus present in these organs in SPF CEEs. Oropharynxgeal and cloacal swabs were
collected from the infection and contact groups on days 3, 5, 7, and 9 p.i. and used for titrating
the virus in SPF CEEs. On days 14 p.i., serum samples were collected from the surviving birds

for detecting homologous hemagglutination-inhibiting antibodies (6,8).
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Mouse Test

To investigate the virulence of WS/XJ/1/2020(H5N®6) in mice, six groups of 6-week-old
female BALB/c mice (five mice per group) were lightly anesthetized with dry ice. The mice
were then separately inoculated intranasally with 10 to 10%° EIDs of the virus in a volume of
50 pL. The control group (five mice) was mock-infected with phosphate-buffered saline. Each
group was monitored daily for weight loss and mortality for 14 days. In addition, another group
of three mice was inoculated intranasally with 10%° E1Dso of the A(H5N6) virus in a volume of
50 pL. These mice were euthanized by dry ice on day 3 p.i., and the brain, lungs, kidneys,

spleen, and nasal turbinate were collected for virus titration (6).

Antigenic Analysis

The HI assay was used to antigenically characterize the A(H5NG6) viruses isolated in
swan in Xinjiang, western China in 2020 with the current vaccine candidate, Re-11,
A/duck/Guizhou/S4184/2017(H5N6). Antisera were generated in 6-week-old white Leghorn SPF
chickens, chickens were subcutaneously vaccinated once with 2.0 ml Freund’s-adjuvanted
inactivated whole virus vaccines (HA content, 9log2). Sera from vaccinated chickens were
collected 4 weeks after vaccination (9). The HI test was performed using a 1% SPF chicken red
blood cell suspension as previously described (10). The HI titer was expressed as the reciprocal

of the highest serum dilution in which hemagglutination was inhibited.
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PubMed
Appendix Table 1. The closest relatives to WS/XJ/1/2020(H5N6) in the GISAID database.
Homology of
13 H5N6 Segment ID
Segment Position viruses (%) Closest relatives (EPL_ISL) Homology (%)
HA 29-1729 99.5-100 A/Env/Guangdong/C17285752-QY/2017(H5N6) 340844 98.8
NA 19-1409 99.9-100 A/Env/Guangdong/C17285752-QY/2017(H5N6) 278026 99.3
PB2 28-2307 99.9-100 A/Duck/Guangdong/P0O17281256/MZH/2017(H5N6) 340789 98.9
PB1 25-2298 99.8-100 A/Env/Guangdong/Foshan/C182750085/2018(H5N6) 340824 98.7
PA 25-2175 100 A/Env/Guangdong/Jieyang/C18289059/2018(H5N6) 340825 99.4
NP 46-1542 99.9-100 A/Env/Guangdong/C17285753/QY/2017(H5N6) 340845 98.6
M 26-1007 99.9-100 A/Env/Guangdong/C17285752/QY/2017(H5N6) 340844 99.2
NS 27-855 99.8-100 Al/chicken/Nghe An/01VTC/2018(H5N6) 389022 99.4

Appendix Table 2. Antigenic analysis by chicken sera for clade 2.3.4.4 H5 HPAIV.

Cross-reactive HI antibody titers of chicken antiserum

Virus H5N1 vaccine seed virus Re-11 WS/XJ/1/2020(H5N6)
H5N1 vaccine seed virus Re-11* 512 256
WS/XJ/1/2020(H5N6) 128 1024

*H5 vaccine seed virus Re-11 bears the HA gene from DK/GZ/S4184/17 (H5N6) virus.
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Alenv/Guangdong/C1 7039521/ YF/201 (HS)
e Guangdong Fhacing C1 72790955 ‘zlll‘l(lli\ﬁ]
Aduck/ Guanglong POIT0726001 7 GZL 201 (S
Aen/Guangdang/ 172790591/ ZHQ201 T(H3N
Aleny/Gan; nmawmqaunms\m
SISZIS0Z42018CHSNG)
17(HSNG)

ng/Jicyang € 17289387
e i

T(HSNG)

mml?(l-lﬁNé)
}.[71[ 2017(115N6)

1A1/201

s erats ange (115N
DOGTXER6 O2015(HN 2

Alenvironment Guangdong/G; :E 34
f\'bhckw;m Aichy 2312’I0022 16(H5N6)
Az.illndmswa‘n{‘]‘.wme@rzﬂlﬂll NG)

960 N
82014(HSN6)
17201 7(H3NG)
NG

2016(H.
16(HSNG)
-2506/201S(HSNG)
a Vietnam/N D.15,\sno|s(us~5)
Yen/Vietnam NCVD-15455
Aduck/Viet
e LEME1 2015(HSNG)
am/HN-2512/201 5(HSN6)

-mwc\'r).lsunuls(nsm.)
Aduck Vietnan/] BMTS2014(H5N6)
Aduck/Vietmamy LBMTSIZ014(GHENG)
Amuscovy duck Vietnam/LBM755/2014(HSNG)
pt et e ST
peregrine falcon’ i

Pmlewowdm.t. a9 23 301715NG)
1024211201 7(15N6)
HSNG)

Alcommon pochard/Germ

Vinate swan England AVP |8 001986

Afbird/Netherlands/17017775-035-039/201 T(HSN6)

Adduck/Ne |Iu.-rls\.mls 17017236-001- oos:onums)
1800327:

Alper

A/glwl Hmk backed gull Netherlands/ 11201 &(HSNG)
A nd/AVP 18 UO3254’ZU|51I{5\6)
i soous England/ AV 38 1OPpool HSNE)
Ahn)anl”\klher nds’ 8‘1)04241{![]1’1013015 6)
Adblack-headed Gull Netherlands 29/20 17(HS!

peacoc lJN..nlmhmlulnnmRMnosﬂnla(llsm)
Aeurasian wigeon/Netherlands/1/2018(HSNG)
EMC-1/2018(HSN6)

— Aknulllrd\clllc‘rlunda 1801 Sﬂﬁ 017 ZUIK(EISN(u)
— A 9 2017:2017(H3)
— M\f . 7 | n\mn IS(HS\G)

015(HSNG)

Alchicken/Laos! u-qoommw 1536)
Alchicken/Shenzhen'2269/20 13115’
A2 Y1 k!nEPlDI‘G(HS‘\S)
so0se/Guangdon, 014(HS!
mucwunggunmsznwusm;
Alcopsychus saularis Guangdong SWE/2014(HSNG)
Achicken/Dongguan 3363201 3(HSN6)
‘l.rdu-.k!(:umg ng/GDO1/20 14(HSN
Algoose/Eastem China/S0513/2013(HSNG)
Jenvironment Jilin/ CC02/201 4 HSNG)
Aduck W I FB222015(HSNG)
Algoose! Stantow 763 2014(11535
Alchickes hen/1061/201 3(HSNG)
"Ngouse Hunan/ 116 WING)

Alduck/Eastern China/S0908/2014(115N6)
Achicken Vietnam NCVD- 15459 2015(H15N6)
3 503227201 (115N6)

Agreen pheasant/ 0/2015(HSN6)
‘A/peacock/Hunan/ |z10|5;1|ms:
comtmon phessaniHunan/ 11201 S(HSNS)
rtpclonukllw\lml 2015(HSN6)
/20151

Apeacoc 's)
Algadwall Ningxia/ S.‘»‘I 20|51I{$\6)
A'northern shoveler/Ningxia 483-28/2015(HSN6)

A,Gu;mgxhn 39715/2014(H3NG)
o duck Walan WHYFO22015(H15N6)

LYSY]
L Atturtledove Wahan/ HKBJ43/2015(HSNG)
NG)

i 14(H5N
nment/Jiangxi/ 10170/ 20 14(HSNG)
mms,d\msmmom(uwm
A/migratory waterfowl/ Tl hr.nlml'wrnul A(HSNG)
Afnusoovy duck/Quang Nin m:mu

Alduck/Viet Nam/HU1-2361/20 14(H5N6)
o et CY D A3GTI0NSNG)
‘Leqv r@nm:\lltﬁms%u@ 72096/2014(H5N6)

Page 8 of 14

SEA-2

ER

SEA-1




0.005

lang/12/2020(115N6)
in jiamg/132020(HENG)

Adwhooper swan

n| 020(HENG)
|angrmnzoms\m
injiang/8/2020(
.mgmzumu li\s)
x...ys/zom(m\sj

Ahwhooper swan/

182750024
Yangjiang PO

") HSNG)

x Lm '(:uau
Aleny cmm,g Foshan/C1 Rz?wuus 10 1 8(115\6)

Alchicken/Nghe An
\buangx l!ﬂ%?ﬂl?(ﬂihﬂ
/Zhaoging/C172790995/ 201 T(HSNG)
r\/cn\fﬁmrwg crrmusverHQ 2017(HSNG)

Alcommon gull Saratov/1676/2018(HSN6)
Alchicken "'{‘f ANOIVICZ0IBHENG
27VIC2018(HSNG)

3
amhhﬁmgmm; mmslzs
Aenv/Guangdong C17272335/'SHG/2017(HSNG)

Ashicken Yangzhou 6 01S(11NG)
1827
\'ch»cken”sud\oujl ZU]‘?(HS\G)
mviromsnt Xuzhouw 401 zom(mm)
giong ENI727S40S FSIUZ0

1gdong/C17285752/QY)
mmgdwnb iC Imisszm mm T(HSNG)

S(HSN6)

Alchicken’
en/V |=mmvHU9-=u2r2al S(HSNG)
6

Alchicken/ VietnanyHU9-847/2018(HSNG)

uck/Long Anmlwu*mlw]:ﬁhﬁ)
2 % H5N6)

72893?7'20“1!{5'\[6)

Almuscos

Aenw/Guangdong
A/Gua

ommon pheasant’
e\)xlmcldilww\’l 2016(HSN6)
uch

835/,
Adduck L BM?sxmmns\s;
oy dmu\ etnam/LBM 75520 14(HSN6)
¢ falcon HE/4955/201S(H5NG)

Nﬁlumg;hw’W’TlSr 24N
AlcickenSouth Kor 17(H5NG)

umu\n.m...mmnmmus\a)
VHYF02201511516)

Aleny/Guangdong Huizhow C 2017(HSN6)
Alenv/Guangdong/ nmz;xzs;lmmmum;
863577/ 201 7(H5NG)

i /F
Alenw GuangdongFoshan C' e30070 mmusum
/Foshan/C1’
5061154 201 8(HSNG)

an/'C NG)

Al i \Q\H”lms{}li\ﬁ)
leiver pasgacFimac A IGHE)

m QN-2624/2016(HSNG)
n\ 2522201 S(HSNG)
2015(H5N6)

2014( H.’yNG)

icken
"Aluck/ Dongguan 3685

Alchicken/Laos:
Jchicken/Shenzh;

/552

Aduckl n;

ut Sichuan
Alenvironment/Chonggin
AlensironmntXinjiang 00318 201 (115X6)

A duck Quang Ninh/4e111/2013(HSNG)

,udmmv..mr(\ruzmnlsums.
Agoose Eastern China/S0513201 3(HSN6)
72014(H5N6;

gdong GDO1/2014(
Dongeumn 3363 01ICHSNG)

NG)
Nl on T YR 2013(HSNG)
/LPQO01/201 4FISNG)
013(HSNG)

n/1061/2013(H5N6)

AlchickenShen
Almiromment Guangdong 1Y 137201415\
n pheasant/Hunan/10°201 S(H5NG)
Apeacock/Hunan/12/201 S(HSNG)
‘Alcommon pheasant/Hunan/11/201 S(HSNG)
psasock Hunan |3 201S(HSNG

2015(HSNG)

6 HSNG)
/NCIPLI1/2014(HSNG)

Sichu
mhma‘sclmuli(ﬂwsy
huan’

NCXI1S2014(H5NG)
{CLL1/2014(H3N6)
S 720962014G15NG)

ek
am/HU 12361201 4(H3NG)
VDI14-A367 2014(HSNG)

ph m
Almigratory waterfowl/Hubei/Chenhu1306/2014(HSNG)

10160/ 2014(HSNG)
Jiangxi/10170/2014(H5NG)

[ A
Aleurasi
Aduck/ Vietnam/| LBMTGU'ZUI‘(HS\G)
Alduck/Netherlands/17017236-001- aunal?(l[

ian cagle owl/Korea 96020 16(HSNG)

cacock/Netl
‘Albird Netherlands 1701 7775-135-039 zm'ﬂ(m’\s)

.\Jlsl-.:k headed Gull/N nlmhnds 29'20”("3\5]
5NG)
/i I Pp 00lEP 1120 18(H5N6)
. k-ba ds /17201 §(HSNG)
A puchmd duckfhngland AVE IBMTZS(WIS(HSNE)
herlands/18012508-017/201 8(HSN&)
mNeu.almdumC 1‘2019(1[5\'6)

ne faleon/Netherlands/ 18003274-001/20 I8(H5N
(RU9-18-102421 zul'l(Hs\é)
)

120151

Jeurasian wigeon Netherland:
ken/Greece/39 2017201 T(HSNG)
Adtufted duck/Shimane/3211TY001/2017(HSNG)

P ana3201601506)
/K

Alwhooper sw

7/2016(H5NG)
3121002201 6(HSNG)
)

Almuscovy duck/Viemam/HU7-23201 7(HSN6)
Agoose/Yangzhou’ wss'ﬂ wlo(ﬂsm)
Algrevlag goo
mNUI’lU]S{H}\ﬂ]
2015(HS?

Alpave mem

N6)
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0.005

Aeny/Guangdong/Zhaoging/C172790995/201 T(HSN6)

Aenviroment Xuzhou/461/201(HSNG)
Alchicken/Yangzhou/f6/ 201 8(HSNG)
chicken Nuzhow 470201 7(HSN6)
Alenviroment/Xuzhou 4018/2018(
N1

(H5NG)
G /s 1 12017(1SN6)
E Fo I
Aicken Suzhou§| 2019(115N6)

— Alenv/ ‘(mlnxd.nng Fm}un’ IXZTsﬂﬂZ“ZO]ﬁ(HiN(»)

Alwhooper swan/Xinjiang/12/2020(HSN6)
Awhooper swan/Xin jiang/13/2020(F

Al

[SNG)

nx/IWZOZIK!H i6)

yv wooper swan/Xinjlang/3202(115N6)
Awhooper swan/Xinjiang/2/2020(115N6)
Alwhooper swan ng/12020(11SNG)
[ Aduck/Guangdong PO17281256 MEIV 201 T(HSNG)
Alenv/Guangdong/C17281 1482
| en Gumgdong‘(‘l'ﬂ?%s?llllulol'l(

A/muscovy duck/Long An/ Aldwzolﬁ(ilms)
A/Guangxi/32797/2018(H5NG)
Alchicken/Vietnam/HU9-842/2018{HSN6)

18061
A/Guangdong/185F020 2018(HSNG)
i 1 WS

1906/20 18(HS
ngdmpl!7272182 HG2017(HSNG)

/C182753007/2018(H5N6)

Alehicken/Nghe An/02V'TC/2018(HSNG;

Guangdong Dongguan/ C172863577/20 17(HSN6)

iGumglony CITTZS3SSHG 201 (HSNG)

Jm'zollﬁls

01 5(H S| )
/D- IS AS9/2018(HSNG)

Altundra swan/Twale/9/201 6(HSNG)
Alwater/Aichi/W4/2016(HSNG)
Ablack swan/ Aichi 23121002 20 16(HSN6)
/ /KU-27/201G(HSN6)
ai G(HSNG)
N ehickenMiyaaki2 1 12016(115N6)
Alteal Tottori/ 2016(HSNG)

A'whooper swan/Fukushima/3/20 16(HSN6)
Atundra swan/Niigata/ 12201 6(HSNG)
Aeurasian eagle owl/Korea/960/2016(HSNG)
‘greylag goose/Hunan/1/2017(H3N6)

01 SZSGXIK005-G

vy duck/Vietnam/ HU7-17/201 7(H5N6)
- AGmphmlWlSznlklliNﬁ)

Adsilver pheasant/Hunan 3/ 201 6(HSNG)

Aswhooper swan/Hunan/4/2016(H5NG)

Alcommeon pheasant |una...mmsmsus)

V2016015

an HIN-2506:201 S(HENG)
' BMslmmqu:Na)
duck/Vietnam/LBMS0S/ 201 S(HSN6)
Nam/QN-2624/201 6(H3NG)
am/HN-2522201 5(H5N6)

Adchicken/ Vietnam/HU4-42/201 S(HSNG)
Aduck/Guangzhow 41227201 4(HSNG)
A/duck/Vietnam/LBM758/2014(H5NG)
Amuscovy dum‘mlmm 'Lrwms 2014(HSNG)
LPQOO1/2014(HSNG)

Alchicken/Laos
Alpeacock/Hunan/12/2015(HSNG)
A/peacock/Hunan/15/2015(H5NG)
Alcommon pheasant/Hunan'1 1/2015(HSNG)
A/green pheasant Hunan/10/201 S(H5N6)
Apsacock/Hinau V20 YE5NE)
Algadwall Ningxia/d85-31/201 5(H5N6)
Aleurasian wigeon/Nin u416-l2'20|5t|l$N6)
cken Zhejiang/727026/2014(HSNG)
‘goose Zhejiang 727110/ 2014(HSNG)
Aenvironment/Jilin/CC02/20 14(HSNG)
Aduck/Hunan'12.07 Y YGK108-P/2013(HSNG)

AlgooseShantow 1763/2014(HSNG)

/2464 2013(115NG)

‘Alcanada E AVSE IMJPpooll:P'

Aleurasian wigeon/Nether]

Aperegrine falcon/HK/4955/201 S(HSN6)
:A‘dmkﬁlluhe 'SYF24/201 5(H5N6)
AlcatSichuan'SCI 2014(HSN6)
Alenvironment/Sichuan/NCLL1/20 14(H3N6)
/chick ichuan/ LJPLl 20I4(“5N6)

(HS
Al waterfowl/Hubei chmmnmszol«(runm
,\’dncuhanyu 10160/2014(HSN6)
Al h

inh/4c11 IrZﬂlJ(H}\b)
-2361/2014(115N6)
D14-A367/2014(HSN6)

A etnam:
Algoose/Hunan/1 16201 4(H5NG)
Alduck/Eastem China/SO908/2014(HSNG)

Alchicken/Shenzhen/1061/201 3(HSN6)

Algoose/Estern C

Aduduclnmgdm;grﬂbol ‘2014(115\6)
E cken Dongguan’ nsmmzulsws)

Donggn 013(HSNG)
\v..nanm BI01(3NG)

na sosm.zulz(usm)
JE: /503

VP
‘Alblack-headed Gull/Netherlands/29/201 7(}! 5 Nb)

Afbird Netherlands/ 1 7017775-035-039/201 (HSNG)
Alcommon pochard Germa
Algreat black-backed gu

Neerands/2013CHSNG)

2018(H5N6)
Alduck Netherlands/ |7017216-00| -005/2017(HSNG)

_| |_.

/18003274-
Amallard Netherlands/1 $012508-0172018(H3NG)

/39 2017201 T(HSN6)

white-fronted goose/Miyagi/1/2016(H

Alcommon teal Shanghai/ JDS76

Almute swan/Hyogo/28011T\002
A

r Korea/WS41/, NG)
— Alchicken/Kumamoto/45/2016(H5N6)
)

Y/ ARD9-1 8- Louzlrml'f(nst)

15(HSNG)
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Alwhooper swa ang/12/2020(H5N6)
[ Alwhooper swan/Xinjiang/13/2020(HSNG)
injiang/112020(HSNG)

A/mute swan/Xinjiang/S/2020(H5NG)

[ A/mute swan/Xinjiang/4/2020(H5NG)

ml | A/whooper swan/Xinjiang/2/2020(H5N6)

| Amhoaper 6)
Alwhooper swan/Xi 6)

A\.mv/(h.\angdwg,’(I7285752Q\"20I7(H5N6)

Alfiangsu/1/2018(HSNG)

AlenviGuangdong Fosh m’rsunmmm(nsm

AlenviG

N:l:vfﬁ\ungdnny‘Cl?ZBS‘lS'!fQ\'2GI'I(H5\G)

20201

- W Gumgdmgcnomzl,\'wmrﬂ(mm)

T(HSNG)

‘\,rlncken mhm.nrzuwmst)

ehicken'Y angzhou/f6/201 8(H1SNG)
Alenv/Guangdong/Zhaoging/C172790995/201 (HSNG)

1 (HSNG)
AlenviGuangdong /Foshan/C172750528/2017(HSNG)
*18061

72752325/ FSH/201 T(H5NG)
/C172863577/.

A/Guangxi/31906/201 8(HSNG)

Alenv/Guangdong/Huizhow/C1 7280804201 7(HSN6)

/Guangdang/C1 2/SHG/2017(HSNG)
Alenv/Guangdong/C17059359/Y F/20 1 7(HSN6)
Alcommongull/Saratov/ 1676/ 2018(H5NG)
AmuscovydueldLong AwAL{70 20IS(H1SNG)
18289059/
Aduck/Guangdong/PO17281388/MZH/201 (HSNG)
[ Avenv/Guangdong C 17281141 SMZH2017(HSNG)
Alenv/Guangdong/Jicyang/C17289387/201 T(HSNG)
Alduck/Guangdong/PO1T07260017/GZH/201 Z(HSNG)
Alenv/Guangdong/C17272335/SHG/201 T(HSNG)
A/Guangxi/1 3486201 7(H5N6)
Aenvironment Jiangxi/45084/2016(SN6)

Amuseovy duck/ VietnamHU7-23/201 7(H5N6)
iyagi/l 2016(115N6)

SEA-2

Adwhooper swan Fukushima/3/2016(HSNG)
Algreylag goose/Hunan/1/2013(HSNG)
Alduck/Guangdong 01,01 SZSGXIKI05-G 2016(H5N6)

L Aduck/Guangzhow018/2014(H5NG)
Alperegrine falconHK/4955/201 SHSNG)
A/muscovy duck/Vietnam/LBM755/2014(H5N6)
A/Guangzhou/39715/20 1 4(H5NG)
== Alchicken/Vietnam/NCVD-15A59/201 S(HSNG)
Alduck/Japan/AQ-HE72/201 5(HSN6)
Alducl/Guangdong/ GDO1/20 14(HSNe
@nuwcuan;mm 1/2014(H5N6)
Alehicken/Dongguan/3363/2013(HSNG)
L Aduck/Dongguan 2685/ 2013(H3NG)
| A/ducHunan/12.07 YYGK108-P2013(HSNG)
Algoose/Shantow'1763/201 4(HSNG)
Aehicken/Laos/LPQOO1/2014(H3NG)
AVgreen pheasant/Hunan/10/2015(H5N6)
Alpeacock/Hunan'1 5201 5(HSNG)
Jpeacock/Hunan/12/2015(H3NG)
l/common pheasant/Hunan' 117201 5(HSNG)
A/gadwall Ningxia/483-31/201 S(HSNG)
'3 e

Alcommon teal/Ningxia/474-9/2015{H3NG)
L AenvirommentSilinCC022014(H56)
Algoose/Zhejiang/727110:2014(H5NG)
LBMS122015(H5NG)
Avmuscovy duck/ Vietnam/LBMS23/2015(HSNG)
Alchicken Vietnam/NCVD-15A35/2015(H3N6)
Alduck/Viet Nam/FIN-2522/201 5(HSNG)
Alchicken/ Vietnam/HU4-42/2015(H5NG)
Asilver pheasant/Hunan/3/2016(H5N6)
Alwhooper swan/Hunan/42016(HSNG)
Alcommon pheasant/Hunan/2/20 16(HSN6)
Alpeacock/Hunan/1/2016(HSNG)
Alduck/Viet Nam/QN-2624/2016(HSNG)
Adturtledove/ Wuhan/HKBJ43 2015(HSN6)
A/duck/Wubhan WHY F02/201 S(HSNG)
A/duck/Hubei ZYSYF24/2015(H5NG)
" Achicken'Shenzhen/ 1061/201 3(HSNG)

Algoose/Hunan/116/2014(HSN6)
— _E—_.vducl;‘Enlwn China/S0908/2014(H5NG)
Alduck/Wuhan/ JXYFB22/2015(H5N6)

ia decaoeto/Jiangxi/G6/2016(HSNG)
AlcatSichuan/SC18/2014(HSNG)
Alehicken/Sichuan/NCIPL1/2014(HSNG)

Alduck/Sichuan NCXJ15/201 4(HSN6)
Alenvironment/Chonggjing /72096201 4(HSNG)
Alenvironment/Xinjiang/00318/201 4(HSNG) SEA-1

Aimuscovy duck/Quang Ninh/del11/2013(HSN6)
,_r_L_\'d.udov.cmamfﬂm -23612014(HSNG)
Alpheasant/Vietnam mzou(m\c)

Aduck/Jiangxi/10160/2014(H:
L Amigratory wamfw|rnuha.‘mkmm1:0&201:4st5)

E

Algoose/Eastem China/S0313/2013(HSNG)
Adcanada /AVSE
Ablack-headed HHING)

Netherlands/17017236-001-005/20 1 T(HSNG)
% 1800424

Aleurasian wigeon/Netherlands/1/2018(HSNG)

Alehicken/Netherlands EMC-1/201 8(HSNG)

Alperigrine falcon/Netherlands/18003274.001/2018(HSNG)
Alchicken/Greece/39 2017/ 2u|7(nssass

3/2015(HSNG)

gy SYGS/201 S(HING)
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Alwhooper swa ing/12/202011SN6)

Afwhooper swan/Xinjiang/1 32020(H5N6)

A/whooper swan/! ng/11/2020(H5NG)

0.005 Aswhooper swan/Xinjiang/10/2020(HSNG)
Alwhooper swan/Xinjiang/9/2020(H5NG)

Aiwhooper swan/Xinjiang/8/2020(11SN6)

Aiwhooper swan/Xinjiang/T(2020(H5NG)
Aiwhooper swan/Xin jiang/6/2020(HSNG)

Almute swan/Xinjiang/S2020(H5NG)

6)
\jiang/2/2020(HSNG)

Adwhooper swan/X

| | Adwhooper s
Awhooper swan/Xinjiang/32020(H5NG)
Alenv/Gy Zhaoqing/C1 (115N6)

Adchicken/Y angzhowf6/2018(HSNG)

Alchicken/Yangzhowf14/2018(H5N6)
Alenv/Guangdong/C1 7285T57/QY 201 7(H5NG)
Alenv/G /EN1 SIFSH2017(HSNG)
Alenv/Guangdong/C1 72811415 MZIU201 T(HSNG)
Alduck/ Guangdong/PO1 7281388 MZH/ 201 7(HSN6)

i 172893881201 7(HSNG)
y 172 SN6)
Alduck/GuangdongY angiiang/PO1 8284009/ 2013(HSNG)
ngdong/C17281 1482 MZH/201 7(HSNG)

s »

Alenvy

Aliangsw/32888/2018(HSNG)

AlenviGuangdong/C1 72790853 ZHQ/201 (HSNG)

Alenv/Guangdong/Huizhou C18280077/201 §(HSN6)
A HSNG)

Aenv/G S 18061
Aenv/G izhow/C 18280031
Alenv/Guangdong/Foshan/C 172750328/ 201 [(HSN6)
A/Guangdong/ 188F020/2018(HSN6)
Alchicken/Nghe AnO1VTC/2018(HSNG)
Alcommon gull/Saratow/ 1676/2018(115N6)

1

/201 7(HSNG
1728635771201 (HSNG)

Adenv/Guangdong/C17285753/QY /201 (HSNG)
Alchicken/Nghe An02VTC/2018(HSNG)
Aerane/Kagoshima/KU-27/2016(HSNG)
Ablack swan/ Aichi/2312T00212016(H5NG)
Alchicken/Miyazaki/21/20 16(HSN6)
Altundra swan Twate/9/2016(HSNG)
curasian sagle owl/Korea/960/201 6(HSNG)
Alswhite-fronted goose/Miyagi/l 2016(HSNG)
Adenvis R G

d
Almuscovy duck/Vietnam/LBM755/2014(H5N6)
Aduck/Viemam/LBM75220 14(HSNG)
Alperegrine falconHK /4955201 5(HSN6) SEA-2
AlchickenVietmam/HU4-421201 S(HSNG)
Almuscovy duck/Viet Nam/HN-2506/201 S(HSN6)
Alduck/Viet Nam/HN-2522/201 S(HSN6)
Alchicken/Vietmam/NCVD-15A35/2015(HSN6)
Alpeacock/Hunan/ 1/2016(HSN6)
Alwhooper swan/Hunan/4/201 6(HSNG)
Adsilver pheasant/Hunan'3/2016(HSNG)
Afduck/Nha Trang/194/201 (HSNG)
Alduck/Viet Nam/QN-2624/2016(H5NG)
duck/ Vietnam/LBMS09/201 S(HSN6)
ctnam/LBME12/201(HSNG)
015(HSN6)

Alduck/ Wuhan/WHY F02/201 S(HSNG)

Alchicken/Vietam/NCVD-15A59/201 S(H5N6)

Alduck Eastern Chi 2014(HSNG)
Algoose/Eastern China/S0513/201 3(H5N6)
Alduck/Guangdong/GDO1/2014(HSNG)
Alenvironment/Guangdong/JY 13720 14(HI5N6)
Asstreptopelia decaocto!Jiangxi/G6/2016{HSNG)
Alchicken/Dongguan/3363/2013(HSNG)

A/duck/Dongguan 2635201 3(HSN6)
_I_r ‘duck/Dongguan/3069/ 20 3(HSNG)
Alchicken/Shenzhen/433/2013(H5NG)
AlGuangzhow39715/201 4(H5NG)
Alehicken/Laos/LPQOU1/2014(HSNG)
—— Wenvironment/Yunnan/y N25/201 5(H5N6)
A/goose/Shantow/1 763/2014(HSN6)
L AvduckHunan' 1207 YYGK108-P/2013(HSNG)
i ilin/CCO2/2014(H!

Almuscovy duck/Vietnam/HU7-232017(HSNG)
Algreylag goose/Hunan'112017(H3N6)
Algoose/Hunan/116:20 14(HSN6)
A/duck/Wuhan/JXY FB22/201 S(HSNG)
Alduck/Eastern China/S0908/2014(H5N6)
Alehicken/Shenzhen/1061/2013(H3N6)
duck/G 01.01 SZSGXIKO0S-G
A/goose/China/GS42-7.5eq/2016(HSNG)
Alpeacock/Hunan/13/2015(H3N6)
Alpeacock/Hunan/15:2015(H5NG)
Alpeacock/Hunan/12/201 5(HSNG)
Alcommon pheasant/Hunan/11/2015(HSNG)
Algreen - 15(HSNG)
| Aleurasian wigeon/Ningxia/d76-12/201 S(HSN6)
Jaris/O -

ps gdong
Aduck/Sichuan/NCXJ15/2014(HSNG)
AlenvironmentSichuan NCLL1/2014(HSNG)
Alchicken/Sichuan/NCIPL1/20 1 4(HSNG)
AleauSichuan/SC18/2014(H5N6)
Aduck/Sichuan NCIPL72014H5NG)
luck/Jiangxi/101 60201 4(HSNG}

avironment/Jiangxi/ 101707201 4(HSNG) SEA-1
Alenvironment Chongging /72096201 4(H5NG)

v henhul A
Adenvironment/Xinjiang 00318/2014H3NG)
Adduck/Viet Nam/HU1-2361/2014(HSN6)
Alpheasant/Vietnam/NCVD14-A367/2014(H5N6)
Almuscovy duck/Quang N 1/2013(H5N6)
2 YSYGS/201 S(HSNG)
Ablack-headed Gull Netherlands/29/201 7(HSNG)
A/bird/Netherlands/1 7017775-035-039/20 1 7(HSN6)

Aleanada goose/England/AVS8 180PpoolEP1 2018(HSN6)
/pochard duck/England/AVP 18 003254201 8(HSNG)
Alduck/Netherlands/1 7017236-001-005/201 1(HSN6)
A/mute swan/England/ AVP 15 001986/201 7(H5N6)

A/common pochard/Germany-BY/AR09-18-L02421/201 T(HSN6) ER
- Alchicken/Netherlands EMC-1/2018(HSNG)

) 18012508-01

Aeurasian wigeon/Netherlands/ | 2018(11SN6)
Algreat black-backed gull/Netherlands/ 1120 18(HSNG)

Afperigrin falcon/N
Alchicken/Greece/39 2017/2017(HSNG)
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0.005

Alwhooper swa ng/12/2020(115N6)
Afwhooper swan/Xinjiang/132020(HSNG)
Afwhooper swan/Xinjiang/11/2020(HSN6)
ooper swan N
Aswhooper swan.
Adwhooper swan/Xinji
ANy S g AN RN €}

/S/2020H5N )
o/4/2020115N6)
nE(l*Z[miEIl‘\l’l?

rslmll’\ll\jﬂn"1)’W2|[]l*\5)
8138 2017(H5N6G)
1ZH2017(H5N6)
/SHG201 7(H5NG)
A/goose/Guangdong 1’()]7”725410"5 GZH/2017(HSNG)
AlJiangsu/1/2018(H5NG)
A/common gull/Saratov/1676/2018(HSNG)
MOungrSTITINRSNG
scovy duck/Long An/Al470/ ZOIR(IIS\G)

l—  A/Guangsi/13486/2017(HSN6)
Alenv/Guangdong Huizhow C18280031/20 18(HSNG
— Aenv/Guangdong /C17272382/SHG2017(15N6)
Alenv/Guangdong/Foshan/C1827502002018(HSNG)
‘env/Guangdong/Shenzhen/C180611
Juangdong/Foshan/C172750528/201 /(H5NG)
A/Guangdong/ |88F020/2018(H5N6)
AlenvGuangdong C17059521/YF/201 7(HSNG)
AlenviGuangdong/C17285752/QY /201 [HSNG)
Aduck/Guangdong Y angjiang/ POIS284009 201 8(HSNG)
Alchicken'Suzhow1/201 % HSNG)
Alduck/Guangdong/PO17281 256/ MZH/201 7(H3NG)
Guangdong/Zhaoging C172790995/201 T(HSNG)
Alenv/Guangdong/C 172790591 ZHQ/ 201 7(HSN6)
Alenv/Guangdong/zhanjiang €1 8277209/ 20 18(HSNG)
1/ZYSYF24/201 S(HSNG)
¥

atus/Jiangxi JA1/2016(11N6)
62693201 S(HSNG)
ASS/2015(HSNG)
N0
etnam/HU4-42/201 (HSN6)
fsilver pheasant/Hunan/3/2016(HSNG)
whooper
I Apeacock/Hunan'1 zolb(uj\n)
Adduck/Vietnam/LBM81 2201 S(HSNG)
ck/Viet Nam/QN-2624/201 6(HSNG)
AlduckVietnany L BMS06/201 S(HSNG)
ha Trang, ms‘mnmsxz.)
4401F 005201 7(HSNG)
aido/X13/20 17(HSN6)
‘Alchicken/Miyazaki/21 2016(HS5M
Alerane/Kagoshima/KU-27/2016(HSNG)
\mm swan/Aichi/23 121002/2016(15NG)
omori/4/2016(H5N6)
chi/W4/2016(HSN6)
Aeurasian eagle owl/Korea 960/ 2016(H3NG)
A \\}mwr swanTwate/S/2016(H5NG)
goose/Miyagi/l
Altundra swan’ h.m 92016(H5N6G)
uangdong 01 SGXIKOUS-G /2016(HSN6)
Almuscovy mm Vietnam/HU7-23/201 7(HSN6)

‘greylag goose/Hunan/1/ 201 T(H5NG)
Aehicken Ganzhow GZ50201S(HSNG)
/D-15A59/2015(H5N6)
1sN6)

3M758/2014(HS N6)
Amuscovy duck/Vietnan/LEMT55/201 (HSNG)
Alpeacock/Hunan/13/201 S(HSNG)
peacock/Hunan/15/2015(H5NG)
Acommaon pheasant/Hunan/11/201(HSNG)
Algreen pheasantHunan/10/201 S(HSNG)
Alpeacock/Hunan/12/2015(HSNG)
AVgadwall/Ningxia/485-3112015(H5N6)
Alenvironment Jilin/CC02/2014(H5N6)
Achicken Dongguan 3363 201 (HSNG)
Algoose/Easter China/S0513/201 3(HSN6)
Alchicken/Shenzhen/1061/2013(HSN6)
Aturtledove Whan HKBJ43201 S(HSNG)
/201 S(HSNG)

Adduck/Wuhan/ WHYF02/201
AlGuangzhow39715/201 4(HSNG)
Aduck/Hunan/12.07 Y YGK 108-P/201 3(HSNG)
cken/Laos/LPQOO1/2014(HSNG)
Algoose/Hunan/1 :5 zn 14(HSNG)
Avduck/Eastern China/SU908/201 4(HSN
Eastern China/S0322/20 14(HS)

Aenvironment Jiangxi/10170/2014(HSNG)
chickenSichuan/NCJPL 1/ 2014(HSN6)
J15/2014(H5NG)
2014(HSNG)
Alenvironment/Sichuan/NCLL1/2014(HSN6)
Aduck SichunNCXJI6201 HHSNG)

G6/2016(HSNG)
Y 137201 4(H5N

Aleanada goose/England/AVSS 180PpoolEP 1/2018(HSNG)

Alpochard duck/England/ AV 18 003254/ 2018(HSNG)
Adork i etertaedal 701736001 MSOIHINS)
12508-01
Abickheaded Gl Netherlands/29 2017(H5NG)
Adbird Netherlands/| 7017775-035-039,201 7(HSNG)
A/mute swan/England/AVP 18 001986201 7(HSNG)
Abuzzard/Netherlands/18004242-002 201 8(HSN6)
Alcommon pochard Germany-13Y/AR09-18-L02421 mm(ﬁsr\o)
Alperigrine
AVeurasian wigeon/Netherlands/ 1120 18(H3NG)
2018{HSNG)

_|

AlchickenNetherlands/ EMC
|_|: Alehicken/Greece/30 2017/201 7(HSN6)
tufled duck: Shimane 3211 TY001 201 7(HSNG)

Alp 2018(HSNG)

SEA-2

SEA-1

ER

Appendix Figure. Phylogenetic analysis of SW/XJ/2020(H5N6). The neighbor joining trees of
SW/XJ/2020(H5N®6) virus genes were built by using the Mega 6.0.6 ClustalW software package.
Segments shown are: hemagglutinin (HA) (A); neuraminidase (NA) (B); polymerase basic (PB2) (C);
polymerase basic (PB1) (D); polymerase (PA) (E); nucleoprotein (NP) (F); matrix (M) (G); Nonstructural
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protein (NS) (H). The unrooted trees were based on nucleotide positions 29 to 1701 for HA, 29 to 1409
for N6 NA, 28 to 2307 for PB2, 25 to 2298 for PB1, 25 to 2175 for PA, 46 to 1542 for NP, 26 to 1007 for
M, and 27 to 855 for NS. The 13 H5N6 from the swans in this study are shown in red and bold, the HA

donor of Re-11 vaccine candidate is shown in green and bold in panel A. SEA, Southeast Asia; ER,

Europe.
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