
We analyzed highly pathogenic avian infl uenza 

A(H5N1) viruses isolated from humans infected in Egypt 

during 2007–2011. All analyzed viruses evolved from the 

lineage of subtype H5N1 viruses introduced into Egypt in 

2006; we found minimal evidence of reassortment and no 

exotic introductions. The hemagglutinin genes of the viruses 

from 2011 formed a monophyletic group within clade 2.2.1 

that also included human viruses from 2009 and 2010 and 

contemporary viruses from poultry; this fi nding is consis-

tent with zoonotic transmission. Although molecular mark-

ers suggestive of decreased susceptibility to antiviral drugs 

were detected sporadically in the neuraminidase and matrix 

2 proteins, functional neuraminidase inhibition assays did 

not identify resistant viruses. No other mutations suggesting 

a change in the threat to public health were detected in the 

viral proteomes. However, a comparison of representative 

subtype H5N1 viruses from 2011 with older subtype H5N1 
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Figure 1. Phylogenetic tree of the infl uenza A(H5) virus 

hemagglutinin genes, clade 2.2.1, generated by neighbor-joining 

analysis. Subgroups of clade 2.2.1 are indicated on the right. 

Bootstrap values (>79) generated from 1,000 neighbor-joining 

replicates are shown above branches, and Bayesian posterior 

probabilities are shown below the branches at relevant nodes. 

Scale bar represents 0.002 nt substitutions per site. Viruses 

recommended by the World Health Organization for development 

of candidate pandemic vaccines are indicated with a V; viruses 

inoculated into ferrets to raise antiserum for hemagglutinin 

inhibition assays are indicated with an R. Underlined names 

denote 23 human viruses collected in 2011. Sequences used for 

full genome analysis in this study are annotated with a dot.
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