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Highly Pathogenic Avian Influenza A(H5N8)
Virus Clade 2.3.4.4b, Western Siberia,
Russia, 2020

Appendix 1

Materials and Methods

Samples

We collected 58 samples from dead domestic birds (chickens and geese) from small,
private, village farms in Western Siberia between August and September 2020. In 30 of these
samples, influenza virus H5 subtype were detected using real-time polymerase chain reaction
(AmpliSens Influenza virus A HSN1-FRT PCR kit, AmpliSens, Russia). A total of 15 isolates of
H5 viruses were isolated from 10-day-old chicken embryonating eggs using chicken embryo
inoculation. All viruses caused the death of chicken embryos within two days. Samples and

isolates were demonstrated to be H5 positive using real-time PCR.

It should be noted that samples were collected from small, private, rural farms, which
have several of the following features. First, they allow for free grazing of poultry; ducks and
geese can visit water bodies, such as lakes, near the village. Second, small, private, rural farms
lack any biosafety measures. Third, birds of different species often cohabit the farm, which
ensures transmission of the virus to chickens from geese or ducks that visit the lake and interact
with wild birds there.

Therefore, they are convenient points for HPAIVs surveillance. However, owing to the
lack of control over the activities of such small farms, it is difficult to clearly understand the
causes and parameters of viral transmission on such farms. We assume that the reason is
complex; poultry on free grazing farms interact with wild birds, and the lack of biosafety
measures and the residence of several species of birds in a limited area of the farm promotes the

spread of viruses across populations and species.

Page 1 of 12


https://doi.org/10.3201/eid2708.204969

The selection of seven isolates for the further study was based on the “one farm — one
isolate” principle. Isolates with the same collection date (A/chicken/Russia_Novosibirsk
region/3-1/2020, A/chicken/Russia_Novosibirsk region/3-15/2020 and
Alchicken/Russia_Novosibirsk region/3-29/2020 — 20.09.2020; A/chicken/Russia_Novosibirsk
region/1910-1/2020 and A/chicken/Russia_Novosibirsk region/1910-2/2020 — 22.09.2020) were
collected from different farms but in one village.

Genome sequencing and phylogenetic analysis

Complete genome sequencing of 7 influenza H5N8 isolates was performed by nanopore
sequencing technology (Oxford-Nanopore MinlON). RNA from was extracted using QlAamp
Viral RNA Mini Kit. Whole-genome amplification of Influenza A virus genome was performed
using protocol by Zhou et al. (1) Primers were modified by adding ONT universal tags: 5'-
TTTCTGTTGGTGCTGATATTGC-3" and 5'-ACTTGCCTGTCGCTCTATCTTC-3' for forward
and reverse primers, respectively. 1D Ligation sequencing kit (SQK-LSK109) with PCR
barcoding expansion (EXP-PBC096) was utilized for sequencing library preparation. MinlON
(Oxford Nanopore) (flow cell R9.4.1) was used for whole-genome sequencing. Fast5 files
produced by minlON were basecalled and demultiplexed using guppy v3.6.0. Reads were
mapped onto the reference sequence using minimap2 v2.17 with default settings. SAMtools-

mpileup v1.10 was used to produce consensus sequences.

Nucleotide sequences were deposited in the GISAID database under accession number
EPI_ISL_739684-EPI_ISL_739692. Phylogenetic trees were reconstructed using sequences of
H5N8 influenza viruses isolated worldwide since 2016 from BLAST (GISAID). Initial
Maximume-likelihood phylogenies for each of the gene segments were generated with RAXML
(2) using the general time-reversible nucleotide substitution model. Final dendrograms were
generated and visualized with MEGADS (3). Bootstrap support values were generated using 1,000

rapid bootstrap replicates.

Migration studies

We considered the map (4) of the generalized waterbirds’ flyways (Wetlands
International group) and performed large-scale analysis of movements of waterbirds in
Southwest Siberian. Locations of virus isolations on a map for waterbird migration (Wader

Flyways), according to the Wetlands International group suggests, that the most likely way of
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Egyptian-like virus spread with waterbird spring migration might be along the Asian—East
African or/and Mediterranean/Black Sea flyways. This was verified by large-scale analysis of

ring recoveries from waterbirds in Eurasia (4).

Intravenous pathogenicity index (IVPI)

All animal experiments were approved by the Ethics Committee of the Federal Research
Centre of Fundamental and Translational Medicine (Ethics Committee decision N°36/1,
19.11.2020). For the determination of IVPI of 9 viruses, 0.1 ml of 1:10 dilution of infectious
allantoic fluids were inoculated intravenously into ten 6-week-old specific pathogen free
chickens. The IVPI was calculated according to the OIE standard protocol (available at:
http://www.oie.int/international-standard-setting/terrestrial-code/). Isolates with an IVPI > 1.2
were determined to be HPAIV. The challenge study and all experiments with live viruses were

conducted in a biosafety level 3 facility.
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Appendix 1 Figure 1. Maximume-likelihood phylogenetic tree of the NA segment. Black circles - HPAIVs
H5N8 from Russia isolated in 2020. White circles - Russian HPAIVs H5N8 isolated in 2016-2018.
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Appendix 1 Figure 2. Maximume-likelihood phylogenetic tree of the PB2 segment. Black circles - HPAIVs
H5N8 from Russia isolated in 2020. White circles - Russian HPAIVs H5N8 isolated in 2016-2018.
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Alchicken/Bulgaria/77 20VIR1727/2020 (H5N2) 2020-02-21 EPI ISL 503969
AEurasian-teal/Egypt/P2-20/2017 (HBN2) 2017-11-19 EPI ISL 341563
A/Cygnus olorEngland/AS00778/2017 (HSNE) 2017-01-13 EPI ISL 366233
Alduck/B 38803/2019 (H11N3) 2019-02-09 EPI ISL 503482
Alduck/Mongolia/é19/2019 (H5N3) 2019-09-12 EPI ISL 503347
Alfalcon/Riyadh/Al5/2017 (HSN8) 2017-01-01 EPI ISL 306956
100 A/mallard/Korea/A14-2/2017 (HSN3) 2017-10-10 EPI ISL 369317
1 Anorthem shoveler/Egypt/MB-D-605C/2016 (HTN3) 2016.03-17 EPI ISL 387673
——— A/Anas platyrhynchos/Belgium/11958/2018 (H1N1) 2018-11-26 EPI ISL 502605
Alduck/Mongolia/709/2015 (H10N7) 2015-08-31 EPI ISL 206696
Alduck/Hubei/ZY SYGT7/2015 (HEN2) 2015-11-21 EPI ISL 252818
Alduck/Iran/17RS654-12/2017 (H5N1) 2017-01-11 EPI ISL 413007

:FNmallarﬂPolandﬂuﬂmlt (HSN3) 2014-01-18 EPI ISL 234407
29 Al

Afduck/Mongolia/217/2018 (H3N8) 2018-08-02 EPI ISL 697689
i) Ngreylag goose/Netherlands/20016582-004/2020 (H5N1) 2020-10-28 EPI ISL 632314
uw[ 0016896-013/2020 (H5N1) 2020-11-02 EPI ISL 632315

ian Wigeo /1/2020 (HEN1) 2020-10-16 EPI ISL 603133

A ian Wig 2020 (H5N1) 2020-10-16 EPI ISL 603134 Netherlands HSN1

A i i 5/2020 (H5N1) 2020-10-16 EPI ISL 603135

—
0.01

Appendix 1 Figure 3. Maximume-likelihood phylogenetic tree of the PB1 segment. Black circles - HPAIVs
H5N8 from Russia isolated in 2020. White circles - Russian HPAIVs H5N8 isolated in 2016-2018.
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100 , @ Alchicken/Russia Nowosibirsk region/1910-1/2020 (HSNB) 2020-08-22 EPI ISL 739688
@ Alchicken/Russia Novosibirsk region/1910-2/2020 (HSN8) 2020-09-22 EPI ISL 739689
@ A/goose/Russia Novosibirsk region/1-12/2020 (H5N8) 2020-09-15 EP| ISL 739684
Aldomestic goose/Kazakhstan/1-242 2-20-B/2020 (H5N8) 2020-09-19 EPI ISL 615073
AJdomestic goose/Kazakhstan/1-248 2-20-B/2020 (H5NE) 2020-09-20 EPI ISL 615068 :
@ Algoose/Russia Omsk region/55-1/2020 (H5NB) 2020-08-29 EPI ISL 739685 Later 2020 Eurasian
Aldomestic goose/Kazakhstan/1-261 2.20-B/2020 (HSNE) 2020-09-22 EP! ISL 615065 ]
Aturkey/Sweden/SVA201 1148 20001/20KN303106/2020 (HENS) 2020-11-13 EP1 151 s47eee | 31-07-2020 - 02.12.2020
Alchicken'Englandi 03072012020 (45N8) 2020-11.02 EPI 1L 626652
/G SHIAI02167/2020 (HSNB) 2020-10-28 EPI ISL 614400
ngnus olor/Belgium/11956 001/2020 (H5NE) 2020-11-04 EP! ISL 644735
Almuie swan/Netherlands/20015931-001/2020 (H5N8) 2020-10-17 EPI ISL 561075
Alchicken/lrag/1/2020 (HSN8) 2020-05-12 EPI ISL 623074
Alchicken/Luxor/186FL/2018 (H5NB) 2018-05-01 EPI ISL 505426
100 — Alchicken/EgypU/AI20286/2019 (HSN8) 2019-04-23 EP! ISL 400043
L Alduck/Eqypt/VG1089/2018 (H5N2) 2018-12-31 EPI ISL 346255
Awild bird/lran/17RS654-24/2016 (H5NB) 2016-12-09 EP1 ISL 413011
AlGreylag goose/Hungary/320/2017 (HSNE) 2017-01-04 EP ISL 255212
O Alchicken/Rostowon-Don/1598/2017 (H5NB) 2017-11-17 EPI ISL 267235
O Alduck/Samara/452/2018 (HSNS) 2018-06-22 EPI ISL 320650
O AJchicken/Kursk/284/2018 (H5N8) 2018-06-11 EPI ISL 320607
— A/ch/NL-Abbega/X16015736/2016 (H5N8) 2016-12-12 EPI ISL 268622
:NGFGH‘ Black-backed Gull/Netherlands/1/2017 (H5N6) 2017-12-18 EPI ISL 289713
AJspoonbill/ Taiwan/DBB45/2017 (HSNE) 2017-12.01 EP| ISL 287800
L_ O Agadwal/Kurgan/2442/2016 (HSNS) 2016-08-27 EPI ISL 256298
Alcommon teal/Mongolia/1920/2011 (H4N6) 2011-09-18 EPI ISL 149891
Alduck/Hubei/S2114/2012 (HANB) 2012-06-03 EPI ISL 206829
AlchickenWuhan/WHJF/2014 (HSN2) 2014-12-01 EP ISL 205110
Alduck/HokKaido/56/2017 (H12N2) 2017-10-31 EPI ISL 370663
Alblack-necked crane/Zhaotong/ZT-12/2013 (HINZ) 2013-11-16 EP| ISL 200104
Alswan/Hokkaido/481102/2017 (H4NG) 2017-11-28 EPI ISL 370672
NducleangladeshlZBgﬂﬂtmm (H7N9) 2015-12-10 EPI ISL 257048
AJFuj yuan/21099/2017 (H5NG) 2017-12-25 EPI ISL 304404
Nduck!f‘ ia/CTOW14M/2018 (H7NS) 2018-04-05 EPI ISL 399737
. [—— AVduck/Bangiadesh24706/2015 (HTN1) 2016-02-22 EP ISL 267071
A 304 PA/2014 (H1N1) 2014-10-03 EPI ISL 378369
I— Almallard/Toguchin/19/2017 (H4N6) 2017-09-03 EPI ISL 332690
Alteal/Egypt/MB-D-1480P/2015 (HIONT) 2015.01-27 EPI ISL 387963
Alpintail/Chany/198/2016 (H3N8) 2016-09-10 EPI ISL 250234
AlAnas platyrhynchos/Belgium/1837 H101620/2018 (H10NA) 2018-02-19 EP| ISL 502606
Alduck/lran/17RS654-12/2017 (H5NT) 2017-01-11 EPI ISL 413007
@ Alchicken/Russia Novosibirsk region/3-1/2020 (H5N8) 2020-09-20 EPI ISL 739690 Novel Russian 2020

100

100

*° | @ AJchicken/Russia Novosibirsk region/3-28/2020 (H5N8) 2020-09-20 EPI ISL 739692
- @ Alchicken/Russia Novosibirsk region/3-15/2020 (H5N8) 2020-09-20 EPI ISL 739691 reassortants
A/Eurasian Wigeon/Netherlands/1/2020 (H5N1) 2020-10-16 EPI ISL 603133
100 | Aeurasian teal/Nethertands/20016896-013/2020 (H5N1) 2020-11-02 EPI ISL 632315
Al \ds/4/2020 (H5N1) 2020-10-16 EPI ISL 603134 Netherlands H5N1

{NEurasnan Wigeon/Netherlands/5/2020 (HSN1) 2020-10-16 EPI ISL 603135
Algreylag goose/Netherlands/20016582-004/2020 (H5N1) 2020-10-28 EPI ISL 632314

A/Bar-headed Goose/Qinghaifa210/2017 (H5N8) 2017-05-16 EP ISL 202498

O A ic duck/Siberia/103/2016 (HSNS) 2016-10-04 EPI ISL 240677

Alchicken/South Africa/Villiers/2017 (H5N8) 2017-06-19 EPI ISL 369336

Alchicken/South Africa/499723/2018 (H5NB) 2018-06-06 EPI ISL 505432

Alguinea fowl/Nigeria/OG-GF 11T 19VIRB424-7/2019 (H5NS) 2018-07-05 EPI ISL 405278
Aturkey/Germany-ST/AID0352/2020 (HSNB) 2020-03-27 EP! ISL 419314

Alturkey/Polandi23/2019 (H5NB) 2019-12-30 EPI ISL 402134

‘Avduck/Hungary/1565 20VIR749-2/2020 (HSNS) 2020.01-10 EPI ISL 419238 | £ rly 2020 European
AMandarin duck/Korea/H242/2020 (H5NB) 2020-10-21 EPI ISL 631824
Alchicken/Gemany-SN/AIO0276/2020 (HSNE) 2020-03-12 EP1 ISL 415197 | 01-01.2020 - 27.03.2020
Afturkey/Poland/096/2020 (H5NB) 2020-01-28 EP! ISL 525447

oo [*

78

0o

Appendix 1 Figure 4. Maximume-likelihood phylogenetic tree of the PA segment. Black circles - HPAIVs
H5N8 from Russia isolated in 2020. White circles - Russian HPAIVs H5N8 isolated in 2016-2018.
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AlEurasian Wigeon/Netherands/4/2020 (H5N1) 2020-10-16 EPI ISL 603134

22 AJEurasian Wigeon/Netherlands/5/2020 (H5N1) 2020-10-16 EPI ISL 603135

Algreylag goose/Netheriands/20016582-004/2020 (H5N1) 2020-10-28 EPI ISL 632314
Aleurasian teal/Netherlands/20016896-013/2020 (H5N1) 2020-11-02 EPI ISL 632315

2% | @ Alchicken/Russia Novosibirsk region/3-29/2020 (H5N8) 2020-09-20 EPI ISL 739692

p— 38920/2019 (H7N4) 2019-02-07 EPI ISL 503509

98 Almallard/Shanghai/JDS120662/2018 (H10N4) 2018-12-06 EPI ISL 499089
I: A/mallard/Tottori/31C/2019 (H7N7) 2019-01-13 EPI ISL 503006
A/gadwall/Chany/893/2018 (H3NS) 2018-10-19 EPI ISL 333615
83 o2 — Alcommen teal/Shanghai/JDS110203/2019 (H12N8) 2019-11-02 EPI ISL 501427
Alduck/Mongolia/876/2019 (H3NB) 2019-09-20 EPI ISL 503358
L) A/mallard/Anhuil1-474/2019 (HENT) 2019-11-19 EPI ISL 462608
. Alteal/Chany/324/2017 (H12N5) 2017-09-03 EPI ISL 331295

"
H

9 — Afturkey/Germany-ST/AI00352/2020 (H5N8) 2020-03-27 EPI ISL 419314

A/Mandarin duck/Korea/H242/2020 (H5NS) 2020-10-21 EPI ISL 631824
a4 ————— Afteal/Toguchin/1 1532016 (HEN1) 2016-09-03 EPI ISL 332677
Alduck/Bangladesh/17D747/2016 (H3N5) 2016-12-18 EPI ISL 333102
sl Afduck/India/l0CA01/2016 (HSN8) 2016-10-17 EPI ISL 237553
oo [ Almallard/Republic of Georgial 1312011 (HEN2) 2011-11-26 EPI ISL 189700
b A 14016059/2014 (HEN2) 2014-11-22 EPI ISL 309930
. Alchicken/italy/13VIR5091/2013 (H7N7) 2013-09-02 EPI ISL 203004
o L|_— AfAnas platyrhynchos/Belgium/8295/2016 (H3N1) 2016-08-28 EPI ISL 399510
A/mallard duck/Netherlands/24/2009 (HEN1) 2009-12-01 EPI ISL 243650
— Alchicken/Sweden/SVA161122KU0453/S20209316/2016 (HSNB) 2016-11-21 EPI ISL 238893
| |- A/Common tem/Hungary/8187/2017 (HSNB) 2017-02-28 EPI ISL 255209
|— A/ch/NL-Hiaure/16016112-001-005/2016 (HSN8) 2016-12-17 EPI ISL 268625
Almallard/KorealJeju-H24/2017 (HSNG) 2017-11-27 EPI ISL 288436
— O Algadwall/Kurgan/244212016 (H5N8) 2016-08-27 EPI ISL 256298
Afch/NL-Boven Leeuwen/16016151-006-010/2016 (HSNB) 2016-12-19 EPI ISL 268623
L &6 — Achicken/Kagawa/4C-1/2018 (H5N6) 2018-01-10 EPI ISL 335260
Alduck/Korea/H70/2017 (HSNG) 2017-12-22 EPI ISL 202413
Albuzzard/Germany-NRW/AR279/2018 (H5NG) 2018-05-01 EPI ISL 313227
Alducki/Nigenia/SK28T 18VIR8424-2/2019 (HSNE) 2019-06-30 EPI ISL 503150
AlGreat Black-backed Gull/Netherlands/1/2017 (HSN®) 2017-12-18 EPI ISL 289713
I A/Ruddy Shelduck/AN/2-14-12/2016 (HSNB) 2016-12-14 EPI ISL 300548
O Alduck/Samara/d52/2018 (H5N8) 2018-06-22 EPI ISL 320659
70 Avehicken/Rostov.on-Don/1568/2017 (HEN8) 2017-11-17 EPI 1SL 207235
| - AgooseiHungary/103012017 (HSNG) 2017-01-11 EP ISL 255194
Afwild bird/Iran/17RS654-24/2016 (HSN8) 2016-12-09 EPI ISL 413011
MuikenygypUAl2028512019 (H5NB) 2019-04-03 EPI ISL 400027
R553/2018 (HSNB) 2018-04-04 EP| ISL 344541

NducklEgypthMBlZmT (H5NB) 2017-04-06 EPI ISL 268513

Alchicken/AL Suez/184/2018 (H5N8) 2018-01-01 EPI ISL 505406
Alchicken/Irag/1/2020 (H5N8) 2020-05-12 EPI ISL 623074
99 | A/bamacle goose/Gemany-SH/AIO2167/2020 (HSN8) 2020-10-28 EPI ISL 614400
A/mute swan/Netherlands/20015931-001/2020 (H5N8) 2020-10-17 EPI ISL 591075
Alchicken/England/030720/2020 (H5N8) 2020-11-02 EPI ISL 626652
Albuzzard/Germany-MV/AID2166/2020 (H5SN5) 2020-10-29 EPI ISL 614399
@ A/goose/Russia Omsk region/55-1/2020 (H5N8) 2020-08-29 EPI ISL 739685

ic goose/K: 1-261 2-20-B/2020 (H5N8) 2020-08-22 EPI ISL 615065

Almute swan/Kazakhstan/1-267-20-B/2020 (H5N8) 2020-09-23 EPI ISL 614401

Aldomestic duck/Kazakhstan/1-274-20-B/2020 (H5N8) 2020-09-25 EPI ISL 615072

[ ] AlgﬂosefRnSSIa Novosibirsk region/1-12/2020 (H5N8) 2020-09-15 EP| ISL 739684
gooselKi 1-242 2-20-B/2020 (H5N8) 2020-09-19 EPI ISL 615073

@ A/chicken/Russia Novosibirsk region/1910-1/2020 (H5NS) 2020-09-22 EPI ISL 739688
@ AJchicken/Russia Novosibirsk region/1910-2/2020 (H5N8) 2020-09-22 EPI ISL 739689

0005

AlEurasian Wigeon/Netherlands/1/2020 (H5N1) 2020-10-16 EPI ISL 603133 N ether | a nds HS5N1

@ Alchicken/Russia Nowosibirsk region/3-1/2020 (H5N8) 2020-09-20 EPI ISL 739690 Novel Russian 2020

] Avchicken/Russia Novosibirsk region/3-15/2020 (HSNS) 2020-09-20 EPI ISL 739691 reassortants

— Alturkey/Hungary/1020 20VIR749-1/2020 (HSN8) 2020-01-09 EPI ISL 419220 Early 2020 Euro pean

(— Alchicken/Poland/054/2020 (HSN8) 2020-01-17 EPI ISL 525444 01.01.2020 - 27.03.2020

Later 2020 Eurasian
31.07.2020 - 02.12.2020

Appendix 1 Figure 5. Maximume-likelihood phylogenetic tree of the NP segment. Black circles - HPAIVs
H5N8 from Russia isolated in 2020. White circles - Russian HPAIVs H5N8 isolated in 2016-2018.
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82

AICygnus olor/Belgium/11956 001/2020 (H5N8) 2020-11-04 EPI ISL 644735
goose/Kaz, 1-248 2-20-B/2020 (H5N8) 2020-09-20 EPI ISL 615068
Alchicken/Netherlands/20017639-001/2020 (H5N8) 2020-11-10 EPI ISL 641394
Alchicken/England/030720/2020 (HSN8) 2020-11-02 EPI ISL 626652
A/buzzard/Germany-MV/AI02166/2020 (H5N5) 2020-10-29 EPI ISL 614399
Albamacle goose/Gemany-SH/AI02167/2020 (H5N8) 2020-10-28 EPI ISL 614400
Albamacle goose/Denmark/14138-1/2020-11-04 (H5N8) 2020-11-04 EPI ISL 644824
@ A/chicken/Russia Nowosibirsk region/3-15/2020 (H5N8) 2020-09-20 EPI ISL 739691
@ AJchicken/Russia Nowosibirsk region/3-29/2020 (H5N8) 2020-08-20 EPI ISL 739692
@ Alchicken/Russia Novosibirsk region/3-1/2020 (HSN8) 2020-09-20 EPI ISL 739690
AJEurasian Wigeon/Netherlands/7/2020 (H5N8) 2020-10-16 EPI ISL 603136
99 —— A/chicken/Iraq/1/2020 (H5N8) 2020-05-12 EPI ISL 623074

—Ndomesllc ducleazakhslanM-274-20-5!2020 (H5N8) 2020-09-25 EPI ISL 615072
goose/Kazakh 1-242 2-20-B/2020 (H5N8) 2020-08-19 EPI ISL 615073
@ Alchicken/Russia Novosibirsk region/1910-2/2020 (H5N8) 2020-09-22 EPI ISL 739689
—|_—. A/goose/Russia Nowosibirsk region/1-12/2020 (HSN8) 2020-09-15 EPI ISL 739684
® A/chicken/Russia Novosibirsk region/1910-1/2020 (H5N8) 2020-09-22 EP| ISL 739688
@ A/goose/Russia Omsk region/55-1/2020 (H5N8S) 2020-08-29 EPI ISL 739685
Neurasmn teal/Netherlands/20016896-013/2020 (H5N1) 2020-11-02 EPI ISL 632315
n., on/h 1/2020 (H5N1) 2020-10-16 EPI ISL 603133
A i g 2020 (H5N1) 2020-10-16 EPI ISL 603134
A/Eurasian Wi /Netherlands/5/2020 (H5N1) 2020-10-16 EPI ISL 603135
AJgreylag goose/Netherlands/20016582-004/2020 (H5N1) 2020-10-28 EPI ISL 632314
A/mute swan/Netherlands/20015931-001/2020 (H5N8) 2020-10-17 EPI ISL 591075

98

a8 | A/goose/Xinjiang/7.20 WLMQXL001-0/2017 (H5N6) 2017-07-02 EPI ISL 707669

Algoose/Xinjiang/12.18 WLMQXL004-C/2016 (H5N8) 2016-12-18 EPI ISL 707665

AJchicken/Iran/17RS654-37/2017 (HSNB) 2017-01-09 EPI ISL 412993
Allittle grebe/lran/17RS654-10/2016 (H5N8) 2016-12-07 EPI ISL 413010
—— A/duck/Egypt/F13666A/2017 (H5N8) 2017-01-26 EPI ISL 387139

{ Afchicken/Uganda/17RS115-15/2017 (HSN8) 2017-01-01 EPI ISL 379227

Afduck/Cameroon/17RS1661-3/2017 (H5N8) 2017-01-01 EPI ISL 308807

Aduck/indial10CA01/2016 (HSNB) 2016-10-17 EPI ISL 237553
AJFuj

.

1099/2017 (H5N6) 2017-12-25 EPI ISL 304404

Alswan/China/ST/2016 (H5N8) 201612 18 EPI ISL 503037

Alduck/Hungary/1565 20VIR749-2/2020 (H5N8) 2020-01-10 EPI ISL 419239
Alturkey/Gemany-ST/AID0352/2020 (H5NB) 2020-03-27 EPI ISL 419314

Alchicken/South Africa/499723/2018 (H5N8B) 2018-06-06 EPI ISL 505432
Afchicken/South Africa/443397/2017 (HSN8) 2017-08-17 EP| ISL 369345
A/Bar-headed Goose/Qinghai/a765/2017 (H5N8) 2017-05-14 EPI ISL 292478

83

[—— Adturkey/Italy/17VIRE38-1/2017 (H5NB) 2017-01-20 EPI ISL 255182
Adlittle grebe/Egypt/10560P/2016 (HEN8) 2016-12-28 EPI ISL 388773
O Aldomestic duck/Siberia/103/2016 (H5N8) 2016-10-04 EPI ISL 240677
Afcommon teal/Korea/W555/2017 (H5N8) 2017-01-04 EPI ISL 266421

Alpigeon/Cameroon/17RS 1661-4/2017 (H5N8) 2017-01-01 EPI ISL 308809

s —— Alchicken/Riyad/A15(2018 (HSNB) 20170101 EPI ISL 306915

A/pigeon/Saudi Arabia/KFU-HKU3600 2017/2017 (H5N8) 2017-12-01 EPI ISL 505539

Al/bamacle goose/Germany-SH/R11505/2016 (H5NS5) 2016-12-22 EPI ISL 243050

A/mute swan/Croatia/42/2017 (HSNS) 2017-01-20 EPI ISL 243698

o7 8s ——— A/Bean goose/Hubei/CH-i122/2017 H5N8 (H5N8) 2017-02-24 EPI ISL 266820

0002

L—— AJgreat crested grebe/Tyva/34/2016 (HSN8) 2016-05-25 EPI ISL 230820

O AJgreat crested grebe/Uvs-Nuur Lake/341/2016 (HSN8) 2016-05-25 EPI ISL 224580

O Alchicken/Rostov-on-Don/1321/2017 (H5N8) 2017-10-18 EPI ISL 297234
A/duck/France/161587/2016 (HSNB) 2016-12-27 EPI ISL 255627

O Algadwall/Kurgan/2442/2016 (H5NB) 2016-08-27 EPI ISL 256298
Alchicken/ltaly/17VIR3078/2017 (H5N8) 2017-04-07 EPI ISL 273846

AJwild bird/Iran/17RS654-24/2016 (H5N8) 2016-12-09 EPI ISL 413011

a0 O Alduck/Samara/452/2018 (H5NB) 2018-06-22 EPI ISL 320659

O Aschicken/Rostov-on-Don/1598/2017 (H5N8) 2017-11-17 EPI ISL 297235

Later 2020 Eurasian
31.07.2020-02.12.2020

Netherlands H5N1

83 | Alturkey/Poland/23/2019 (H5NE) 2019-12-30 EPI ISL 402134 Early 2020 European
A/Mandarin duck/Korea/H242/2020 (H5N8) 2020-10-21 EPI ISL 631824 01.01.2020 - 27.03.2020

Appendix 1 Figure 6. Maximum-likelihood phylogenetic tree of the MP segment. Black circles - HPAIVs
H5N8 from Russia isolated in 2020. White circles - Russian HPAIVs H5N8 isolated in 2016-2018.
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. NchlckenfRussaa Nowsmrsk region/3-29/2020 (H5N8) 2020-09-20 EPI ISL 739692
ussia N ibil ion/3-15/2020 (H5N8) 2020-09-20 EPI ISL 739691
@ Aschicken/Russia Novosibirsk reglon131f2020 (H5N8) 2020-09-20 EPI ISL 739690
Almute swan/Kazakhstan/1-267-20-B/2020 (HSN8) 2020-09-23 EPI ISL 614401
@ Algoose/Russia Omsk region/55-1/2020 (H5NB) 2020-08-29 EPI ISL 739685
Almallard/italy/20VIR7138-73/2020 (H5N8) 2020-11-14 EPI ISL 654958
AJPeregrine falcon/Sweden/SVA201117S20467/20KN003345/2020 (H5N8) 2020-11-10 EPI ISL 668456
Alturkey/Croatia/104/2020 (H5N8) 2020-11-17 EPI ISL 666890
22 @ Alchicken/Russia Novosibirsk region/1910-1/2020 (H5N8) 2020-09-22 EPI ISL 739688
@ Alchicken/Russia Nowosibirsk region/1910-2/2020 (H5NS) 2020-09-22 EPI ISL 739689
@ A/goose/Russia Novosibirsk region/1-12/2020 (H5N8) 2020-09-15 EPI ISL 739684
A/bamacle goose/Denmark/14138-1/2020-11-04 (H5N8) 2020-11-04 EPI ISL 644824
A/bamacle goose/Germany-SH/AI02167/2020 (HSN8) 2020-10-28 EPI ISL 614400
A/Eurasian Wigeon/Netherlands/7/2020 (HSN8) 2020-10-16 EPI ISL 603136
A/mute swan/Netherlands/20015931-001/2020 (H5N8) 2020-10-17 EPI ISL 591075
A/domestic duck/Kazakhstan/1-274-20-B/2020 (H5N8) 2020-09-25 EPI ISL 615072
Alchicken/Iraq/1/2020 (H5N8) 2020-05-12 EPI1 ISL 623074
AJEur Wig/NL-Greonterp/16015653-001/2016 (H5N8) 2016-12-08 EPI ISL 268642
Algoose/Hungary/1030/2017 (H5N8) 2017-01-11 EPI ISL 255194
O Alchicken/Rostov-on-Don/1598/2017 (H5N8) 2017-11-17 EPI ISL 207235
NchlckenlAlbenraﬂ8319F12018 (H5NB) 2018-04-01 EPI ISL 505413
2018 (H5N8) 2018-04-04 EPI ISL 344541
A.’Wlld blrdﬂlranfﬂRSGStLZMQOIG (H5N8) 2016-12-09 EPI ISL 413011
O Alchicken/Kursk/757/2018 (H5NS) 2018-06-20 EPI ISL 320680
O A/duck/Samara/452/2018 (H5N8) 2018-06-22 EPI ISL 320859
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Appendix 1 Figure 7. Maximume-likelihood phylogenetic tree of the NS segment. Black circles - HPAIVs
H5N8 from Russia isolated in 2020. White circles - Russian HPAIVs H5N8 isolated in 2016-2018.
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PB2 [N~ 1 97.32-97.45% identity to Dutch H5N1 reassortants
PB1 - 1 96.21-96.26% identity to Dutch H5N1 reassortants
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Appendix 1 Figure 8. Differences of the genome segments composition between isolates of groups 1

and 2. The percentage of identity to Dutch H5N1 reassortants is based on matrices of pairwise distances

between Russian and Dutch strains (Appendix 1 Figure 10).
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Appendix 1 Figure 9. Sampling locations. Map was retrieved from Google Maps

(https://lwww.google.com/maps).
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Appendix 1 Figure 10. Matrices of pairwise distances between Russian and Dutch strains.
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