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Novel Avian Influenza A(H5N8) Viruses in
Migratory Birds, China, 2013-2014

Technical Appendix

Materials and Methods

Wild Bird Surveillance and Sampling

Wild birds were captured and sampled with the permission and supervision of Shanghai
Wild Life Conservation and Management Office. Swabs (1 oropharyngeal and 1 cloacal of each
bird) were taken and transported in viral transport medium to the laboratory at 4°C for

downstream molecular diagnosis within 6 hours.

Virus Detection

Viral RNA was extracted from viral transport medium by using MagMAX™ Pathogen
RNA/DNA Kit (Applied Biosystems, Foster City, CA, USA) on a Magmax-96 Express (Applied
Biosystems) according to the manufacturer’s instructions. Real time reverse transcription-PCR
was performed with matrix gene—specific probed primers to detect the presence of avian
influenza viruses according to the protocol of the Chinese Center for Disease Control and

Prevention (1). The results were further confirmed by sequencing the PCR products.

Subtype Identification and Gene Sequencing

RNA of viral-positive samples were reverse-transcribed by PrimeScript 1l Reverse
Transcriptase Kit (TaKaRa, Biotechnology [Dalian] Co., Ltd, Dalian, China) according to the kit
protocol. PCR amplifications were performed for subtyping of hemagglutinin (HA) and

neuraminidase, and gene segments were amplified by using the previously published primers (2—
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4) and primers designed in this study (on request). PCR products were gel-purified by using the
QIAquick gel extraction kit (QIAGEN, Valencia, CA, USA) and were sequenced with the
BigDye terminator kit (Applied Biosystems) on an ABI 3730 (Applied Biosystems). Sequences
were assembled and edited with the Lasergene sequence analysis software package
(http://www.dnastar.com/t-dnastar-lasergene.aspx). Primers for sequencing were similar to those

used for amplification.

Phylogenetic Analysis

A phylogenetic tree was constructed of the HA genes of H5 viruses in wild birds of
Shanghai, China, 2013-2014 (see text Figure). The viruses of this study are indicated in
boldface. Representative isolates are underlined and referred to in abbreviation form in brackets.
A total of 109 HA gene sequences (>1,594 nt) were used for tree reconstruction. Representative
strains and clades are recommended by WHO/OIE/FAO H5N1 Evolution Working Group and
were retrieved from Influenza Virus Resource Database
(http://lwww.ncbi.nIm.nih.gov/genomes/FLU/Database/select.cgi) and GISAID’s EpiFluTM
Database (http://platform.qgisaid.org/epi3/frontend). The phylogenetic tree was constructed by
using the maximum likelihood method based on the general time reversible model (best fit
model: general time reversible + | + R, computed by jModelTest 2.1.4 (5,6) with bootstrap
analysis (100 replicates), by MEGA v. 6 (7).Scale bar indicates nucleotide substitutions per site.

Bootstrap values > 50% are shown.
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Table. Genetic details of H5 viruses detected in migratory birds of Shanghai, 2013-2014*

Closest related virus strain/nt identity

Virus name Collection date HA (%) NA (%) MP (%) HA cleavage site Pathogenicity
A/Common Teal/Shanghai/PD1108-1/2013(mixed) 2013 Nov 8 Novo (96) 6D18 (99) W24 (96) RE- - - TR/IGLF Low
A/Common Teal/Shanghai/PD1108-3/2013(H5N8) 2013 Nov 8 w24 (98) 6D18 (99) S11090 (95) REKRRKR/GLF High
A/Common Teal/Shanghai/PD1108-5/2013(mixed) 2013 Nov 8 w24 (99) 6D18 (99) W24 (99) REKRRKR/GLF High
A/Common Teal/Shanghai/PD1108-6/2013(H5N8) 2013 Nov 8 w24 (99) 6D18 (99) Gochang1 (99) REKRRKR/GLF High
A/Common Teal/Shanghai/PD1108-7/2013(mixed) 2013 Nov 8 w24 (99) 6D18 (99) W24 (99) REKRRKR/GLF High
A/Common Teal/Shanghai/PD1108-13/2013(H5N8) 2013 Nov 8 w24 (98) 6D18 (99) Gochang1 (99) REKRRKR/GLF High
A/Common Teal/Shanghai/PD1108-20/2013(H5N8) 2013 Nov 8 w24 (99) 6D18 (99) Gochang1 (98) REKRRKR/GLF High
A/Common Teal/Shanghai/PD1108-24/2013(H5N8) 2013 Nov 8 w24 (99) 6D18 (99) Gochangl (99) REKRRKR/GLF High
A/Common Teal/Shanghai/PD1108-25/2013(H5N8) 2013 Nov 8 w24 (98) 6D18 (99) Gochangl (98) REKRRKR/GLF High
A/Common Teal/Shanghai/PD1108-27/2013(H5N8) 2013 Nov 8 w24 (99) 6D18 (99) Gochangl (98) REKRRKR/GLF High
A/Common Teal/Shanghai/PD1118-1/2013(H5N8) 2013 Nov 18 w24 (99) 6D18 (99) W24 (98) REKRRKR/GLF High
A/Common Teal/Shanghai/PD1121-10/2013(H5N8) 2013 Nov 21 w24 (99) 6D18 (99) Gochangl (98) REKRRKR/GLF High
A/Common Teal/Shanghai/PD1121-15/2013(H5N8) 2013 Nov 21 w24 (99) 6D18 (99) W24 (99) REKRRKR/GLF High
A/Common Teal/Shanghai/PD1121-18/2013(H5N8) 2013 Nov 21 w24 (99) 6D18 (99) W24 (99) REKRRKR/GLF High
A/Common Teal/Shanghai/PD1121-19/2013(H5N8) 2013 Nov 21 w24 (99) 6D18 (99) W24 (99) REKRRKR/GLF High
A/Falcated Duck/Shanghai/PD1121-26/2013(H5N8) 2013 Nov 21 w24 (99) 6D18 (99) W24 (98) REKRRKR/GLF High
A/Falcated Duck/Shanghai/PD1121-27/2013(H5N8) 2013 Nov 21 w24 (99) 6D18 (99) 156 (95) REKRRKR/GLF High
A/Spot-billed Duck/Shanghai/PD1202-3/2013(H5N8) 2013 Dec 2 w24 (99) 6D18 (99) W24 (99) REKRRKR/GLF High
A/Common Teal/Shanghai/PD1202-9/2013(H5N8) 2013 Dec 2 w24 (99) 6D18 (99) W24 (99) REKRRKR/GLF High
A/Eurasian Curlew/Shanghai/DT1215-1/2014(H5N8) 2014 Dec 15 H68 (99) H297 (99) S005 (99) RERRRKR/GLF High
AJEurasian Curlew/Shanghai/DT1231-1/2014(H5N8) 2014 Dec 31 H68 (99) H297 (99) S005 (99) RERRRKR/GLF High
AJEurasian Curlew/Shanghai/DT1231-2/2014(H5N8) 2014 Dec 31 H68 (99) H297 (99) S005 (99) RERRRKR/GLF High
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Closest related virus strain/nt identity

Virus name Collection date HA (%) NA (%) MP (%) HA cleavage site Pathogenicity
A/Eurasian Curlew/Shanghai/DT1231-3/2014(H5N8) 2014 Dec 31 H68 (99) H297 (99) S005 (99) RERRRKR/GLF High
A/Eurasian Curlew/Shanghai/DT1231-4/2014(H5N8) 2014 Dec 31 H68 (99) H297 (99) S005 (99) RERRRKR/GLF High
A/Eurasian Curlew/Shanghai/DT1231-5/2014(H5N8) 2014 Dec 31 H68 (99) H297 (99) S005 (99) RERRRKR/GLF High
A/Eurasian Curlew/Shanghai/DT1231-6/2014(H5N8) 2014 Dec 31 H68 (99) H297 (99) S005 (99) RERRRKR/GLF High
A/Common Teal/Shanghai/PD1108-4/2013(H5N1) 2013 Nov 8 Novo (96) / W24 (97) RE- - - TR/IGLF Low
A/Common Teal/Shanghai/PD1108-8/2013(H5N1) 2013 Nov 8 w24 (95) / MHC40-28 (97) REKRRKR/GLF High

*HA, hemagglutinin; MP, matrix protein; NA, neuraminidase; species: common teal (Anas crecca);fFalcated duck (Anas falcata); spot-billed duck (Anas poecilorhyncha); Eurasian curlew (Numenius arquata);
sampling site: PD, Pudong eastern coastal wetlands; DT, Dongtan Bird Nature Reserve; homologue abbreviations: HA: novo, A/European teal/Novosibirsk/203/2011(H5N1)KF462362; w24,
Alduck/Zhejiang/W24/2013(H5N8)KJ476669; H68, A/Baikal teal/Korea/H68/2014(H5N8)KJI509004; NA: 6D18,A/duck/Zhejiang/6D18/2013(H5N8)KJI476674;
H297,A/mallard/Korea/H297/2014(H5N8)KJ509134; M: w24,A/duck/Zhejiang/W24/2013(H5N8)KJ476675; S11090, A/duck/Hunan/S11090/2012(H4N6)CY146551; Gochangl, A/breeder
duck/Korea/Gochang1/2014(H5N8)KJ413837; 156, A/duck/Hokkaido/156/2006(H11N9)AB428725; S005, A/waterfowl/Korea/S005/2014(H5N8)KJ511815; MHC40-28, Alwild
duck/Korea/MHC40-28/2010(H7N7)KC609942; / indicates no data.
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