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Evolution of Influenza A Virus H7 and N9
Subtypes, Eastern Asia
Technical Appendix
Global Phylogeny of Influenza A Virus H7 and N9 Subtypes
A total of 714 hemagglutinin and 308 neuraminidase complete nucleotide sequences of
influenza A viruses isolated in wild and domestic birds were downloaded from the Influenza
Sequence Database (1) on April 15, 2013. The hemagglutinin and neuraminidase sequences of
the A/Hangzhou/1/2013 (H7N9) virus human isolate were also included. Sequences with
unidentified hosts, duplicate sequences from the same strain, and those identified as reflecting
potential laboratory errors were excluded from the dataset (2,3). The coding region of nucleotide
sequences was aligned by using the CLC Sequence Viewer version 6.6.2 (CLC Bio, Aarhus,
Denmark) (sequence alignments are available from the authors). A maximum-likelihood analysis
was performed by using R 2.14.1 software (www.R-project.org) and Phangorn version 1.6.4 (4)
with the general time reversible evolutionary model, an estimation of the proportion of invariable
sites, and the nucleotide heterogeneity of substitution rates. Nodal supports were assessed with
1,000 bootstrap replicates. Phylogenetic trees are shown in Technical Appendix Figures 1, 2.
Phylogeography of Recent Influenza A Virus H7 and N9 Subtype Genetic
Lineages in Eastern Asia
Bayesian Markov Chain Monte Carlo coalescent analyses were performed to investigate
the recent evolutionary history of influenza A virus H7 and N9 subtypes in eastern Asia.
Location states and associated posterior probabilities for internal nodes were obtained by using
the program BEAST 1.7.4 (5) according to a described method (6). The uncorrelated exponential
molecular clock was selected according to Bayes factors comparison with estimates obtained for
strict and uncorrelated lognormal local clocks. The SRD06 nucleotide substitution model (7) and
a Bayesian skyline coalescent tree prior were used in all simulations (8). Analyses were
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performed with a chain length of 30–60 million generations sampled every 1,000 iterations; the
first 10% of trees were discarded as burn-in. Complementary information for results derived
from these analyses is shown in Technical Appendix Figures 3, 4.
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Technical Appendix Figure 1 (click figure to enlarge). Maximum
likelihood consensus tree derived from 715 influenza A virus H7
subtype hemagglutinin nucleotide sequences. Red branches indicate
recent genetic lineages of H7 subtype viruses that circulated in eastern
Asia, and for which detailed evolutionary history was investigated by
using coalescent analyses. Scale bar indicates nucleotide substitutions
per site.
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Technical Appendix Figure 2
(click figure to enlarge).
Maximum-likelihood consensus
tree derived from 309 influenza
A virus N9 subtype
neuraminidase nucleotide
sequences. Red branches
indicate the Eurasian lineage
of N9 subtype viruses for which
detailed evolutionary history
was investigated with
coalescent analyses. Scale bar
indicates nucleotide
substitutions per site.
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Technical Appendix Figure 3. Maximum clade credibility tree for clade B of influenza A virus H7
hemagglutinin subtypes. Branches are colored according to most probable location, as obtained by
coalescent analysis. Green indicates Europe and blue indicates Asia. For internal nodes, locations and
associated posterior probabilities are reported when >0.8. Supporting value for the European ancestor of
the Asian lineage (red dot) is indicated in italics.
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Technical Appendix Figure 4. Maximum clade credibility tree for influenza A virus N9 neuraminidase
subtypes recently circulating in Eurasia. Branches are colored according to most probable location, as
obtained by coalescent analysis. Blue indicates Asia; purple indicates Oceania; green indicates Europe;
orange indicates Africa. For internal nodes, locations and associated posterior probabilities are reported
when >0.8. Red indicates A/Hangzhou/1/2013 (H7N9) virus.
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