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Characterization of Highly Pathogenic Avian Influenza Virus
A(H5N6), Japan, November 2016

Technical Appendix

Technical Appendix Table. Nucleotide and amino acid mutations in hemagglutinin genes of highly pathogenic avian influenza virus A(H5N6) isolates*

Nucleotide position of hemagglutinin gene

Virus 31 33 57 202 208 339 516 520 608 652 658 1125 1527 Mutation
A/northern pintail/Tottori/b37/2016 (H5N6) G T T T G C T A C A G G G -
Alenvironment/Kagoshima/KU-ngr-1/2016 T . . . . . C . . T T A . 5
(H5N®6)
A/black swan/Akita/1/2016 (H5N6) . C C C . . C . T T T . A 8
Alteal/Tottori/1/2016 (H5N6) . . . . . T C C T T . . 5
Alcrane/Kagoshima/KU-4/2016 (H5N6) . . . . A . . . . T T . . 3
Amino acid position of hemagglutinin (H3 numbering)

Virus (11t - — 63 — - 163 192 207 209 - - Mutation
A/northern pintail/Tottori/b37/2016 (H5N6) \% | L D D D T T T \% G E -
Alenvironment/Kagoshima/KU-ngr-1/2016 F . . . . . . . S L . . 3
(H5N®6)
Alblack swan/Akita/1/2016 (H5N6) . . . . . . . | S L . . 3
Alteal/Tottori/1/2016 (H5N6) . . . . . . P . S L . . 3
Alcrane/Kagoshima/KU-4/2016 (H5N6) . . . N . . . . S L . . 3
Character of the location Signal Bottom Surface 190-helix Trimeric

peptide of head of head interface

*Dot ( - ) indicates this nucleotide/amino acid is same as that of A/northern pintail/Tottori/b37/2016 (H5N6). Dash indicates no amino acid change in the position.
TNumbering from the initiating methionine in H5 hemagglutinin.
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Technical Appendix Figure 1. Phylogenetic trees of the PB2 (A), PB1 (B), PA (C), NP (D), M (E), and NS
(F) gene segments of highly pathogenic avian influenza virus A(H5N6) isolated in Japan during November
2016 and reference strains. Sequences were analyzed by the maximum-likelihood method along with the
corresponding genes of reference strains by using MEGA 7.0 software (http://www.megasoftware.net/).
Horizontal distances are proportional to the minimum number of nucleotide differences required to join
nodes and sequences. Digits at the nodes indicate the probability of confidence levels in a bootstrap

analysis with 1,000 replications. The viruses isolated in this study are highlighted in gray. The viruses
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isolated in humans are underlined. Scale bars indicate nucleotide substitutions per site. M, matrix; NP,
nucleoprotein; NS, nonstructura; PA, polymerase acidic; PB1, polymerase basic 1; PB2, polymerase basic

2.

124 134 182
A/mallard/Hokkaido/24/2009 (HSN1) BsswvHiRsEcvsgace DLLLAGT
A/chicken/Kumamoto/1-7/2014 (HS5N8) KiwiPs BT Do sRavss D |
A/wild duck/Germany-BW/R8455/2016 (HSN8) K...P..ET.L...A.. D I....
A/duck/Vietnam/HU1-1151/2014_ (H5N6) K.....ET.L ..A.. D Tsizvas
A/feline/Guangdong/1/2015 (H5N6) K...P. .ET.L...A.. T ) I....
A/great_egret/Hong Kong/00032/2016_(HSN6) K P sBT v oRue T: «:D Tersm
A/black swan/Rkita/1/2016_(H5N6) R > | | oo Blue T. D I....
A/black swan/Akita/2/2016_(HSN6) KiwaPa sBET.Jvs (B B sl Tavean
A/environment/Kagoshima/KU-ngr-1/2016_ (H5N6) Ko Ps BT oo B P oD Foorspns
A/crane/Kagoshima/KU-4/2016_(H5N6) K...P..ET.§...A.. T salD 1
A/teal/Tottori/1/2016_(HSN6) KiioPs JET e R T o:iD Tssesrs
A/Shenzhen/1/2016_ (H5N6) K...p..grg---A.. T...D I....
183 227 242

A/mallard/Hokkaido/24/2009 (H5N1) I—ﬁl\ql-\AEQTﬁLY@NPTTYVSVGTSTLNQREVPﬂIATRm\/NG RP@FE‘WTILKPNDA
A/chicken/Kumamoto/1-7/2014_(HS5N8) L.S.N.LL W NLK B e L..K....SQ....A... Dieuen...B . .
A/wild duck/Germany-BW/R8455/2016_(H5N8) . .S.N....N..K.. L..K....SQ ....... D

A/duck/Vietnam/HU1-1151/2014 (H5N6) ..S.N..... N..K L..K....SQ....M... 1% osanosons sponsueia
A/feline/Guangdong/1/2015_(H5N6) | N..K TivoKisveswS0s wuvillas D wesen
A/great _egret/Hong Kong/00032/2016 (HSN6) R PR Mool cosonn soronsiemommsssrosss Lo o BlnsoonsSQi soreBusoreDisensimsoss ssensnone
A/black swan/Akita/1/2016_(HSN6) s N & e S R T Bonns80: wonOua Do snivs
A/black _swan/Akita/2/2016_(H5N6) ..S.N.. E: S S P O o NN TN » MO
A/environment/Kagoshima/KU-ngr-I/2016_ (H5N6) 555N sanee N Ko oo aviems sn s Lis o KonnwS0: oo QoD s
A/crane/Kagoshima/KU-4/2016_(H5N6) iGN wonvard Wi ssons smremasaseraserasans /RN RN - DI ¢ SN, ;| SRR
A/teal/Tottori/1/2016_(HSN6) ..S.N..... NeKevvvvnooonannonn L..K....5Q....Q...Deevurnnnn..
A/Shenzhen/1/2016_ (H5N6) SN wreserd WK smsmommmmnizess RK....50.... Q- Deerrnnnnnn.

Technical Appendix Figure 2. Comparison of amino acid position 134 and 227 (H3 numbering) in H5
hemagglutinin (HA). A leucine residue at position 134 was deleted in highly pathogenic avian influenza virus
A(H5NS6) isolated in Japan during November 2016, compared with the closest relative
Alfeline/Guangdong/1/2015 (H5N6). The amino acid sequence QQG at positions 226—228, which are
located at the receptor-binding site in the HA protein, although the corresponding amino acid sequences of

the previous H5 viruses are QSG or QRG.
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A/duck/Mongolia/118/2015 (HANG6)
A/duck/Vietnam/HU1-1151/2014 (H5N6) o sus ] .N.. B .
A/duck/Guangdong/S1419/2011 (H6EN6) N R
A/black swan/Akita/1/2016 (H5N6) WNosaie sozablunessione susznte soneie o
A/black swan/Akita/2/2016 (H5N6) New o vonKiwone vorne wasen o
A/crane/Kagoshima/KU-4/2016 (H5N6) ot msuis sponaEmemowsys amsseons sxotae o
A/environment/Kagoshima/KU-ngr-1/2016_(H5N6) s SRS .
A/teal/Tottori/1/2016 (HS5N6) 8| N . S ——

Technical Appendix Figure 3. Comparison of amino acid sequence of neuraminidase (NA) stalk. Eleven
amino acid deletions (58-68) in the stalk region of the NA protein compared with A/duck/Vietham/HU1—-

1151/2014 (H5N6), a representative virus strain of an N6 NA gene-based group D.
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