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Supplementary Table S1:

Presence of mutations S223N and G272S in avian/human HA1 sequences from H5N1

viruses isolated in Egypt in the period 2006-2012

year G2728 S223N* G272S + S223N
avian/human | only human avian/human | only human

2006 0/57 0/17 1/57 (1.8)* 0/57 (0) 0/17
2007 0/134 0/26 1/134 (0.8)* 0/134 (0) 0/26
2008 0/122 0/8 1/122 (0.8)* 0/122 (0) 0/8
2009 6/142 (4.2) 2/36 (5.6) | 1/142 (0.7)* 0/142 (0) 0/36
2010 | 12/176 (6.8) | 4/17 (23.5) 0/176 (0) 0/176 (0) 0/17
2011 | 61/145 (42.0) | 22/23 (95.7) | 1/145 (0.7)* 0/145 (0) 0/23
2012 | 31/32(98.0) 2/2 (100) 1/32 (3.1)* 2/32 (6.2) 2/2 (100)

Numbers in parentheses indicate %. The increase in G272S and the double mutation
in human H5N1 HA over time is marked in bold. *The six S223N replacements have

all been identified in human IAV HA sequences.



Supplementary Table S2:

Effect of the combined mutations on amplitudes at the frequencies F(0.076)
and F(0.236) corresponding to interactions with avian and human receptors

Mutations AF(0.076) | AF(0.236) | AF(0.236)/AF(0.076)
Wt 3.47 2.68 0.77
K153D 3.14 2.98 0.95
S223N 3.34 2.95 0.88
G272S 3.20 2.89 0.90
K153D+S223N 3.01 3.26 1.08
K153D+G272S 2.89 3.20 111
S223N+G272S 3.07 3.17 1.03
K153D+S223N+G272S 2.77 3.49 1.26

HA1 sequences of the influenza virus A/Thailand/KAN-1/2004 (H5N1) and its
mutants

A/Thailand/KAN-1/2004 (Wt)
DOQICIGYHANNSTEQVDTIMEKNVTVTHAQDILEKTHNGKLCDLDGVKPLILRDCSVAGWLL
GNPMCDEFINVPEWSYIVEKANPVNDLCYPGDEFNDYEELKHLLSRINHFEKIQITIPKSSWSS
HEASLGVSSACPYQRKSSEFFRNVVWLIKKNSTYPTIKRSYNNTNQEDLLVLWGIHHPNDAAE
QTKLYONPTTYISVGTSTLNQRLVPRIATRSKVNGQSGRMEFFWTILKPNDAINFESNGNE I
APEYAYKIVKKGDSTIMKSELEYGNCNTKCQTPMGAINSSMPFHNIHPLTIGECPKYVKSNR
LVLATGLRNSPQRERRRKKR

A/Thailand/KAN-1/2004 (K153D)
DOQICIGYHANNSTEQVDTIMEKNVTVTHAQDILEKTHNGKLCDLDGVKPLILRDCSVAGWLL
GNPMCDEFINVPEWSYIVEKANPVNDLCYPGDEFNDYEELKHLLSRINHFEKIQITIPKSSWSS
HEASLGVSSACPYQRKSSEFFRNVVWLIKDNSTYPTIKRSYNNTNQEDLLVLWGIHHPNDAAE
QTKLYONPTTYISVGTSTLNQRLVPRIATRSKVNGOQSGRMEFFWTILKPNDAINFESNGNE I
APEYAYKIVKKGDSTIMKSELEYGNCNTKCQTPMGAINSSMPFHNIHPLTIGECPKYVKSNR
LVLATGLRNSPQRERRRKKR

A/Thailand/KAN-1/2004 (S223N)
DOQICIGYHANNSTEQVDTIMEKRKNVTVTHAQDILEKTHNGKLCDLDGVKPLILRDCSVAGWLL
GNPMCDEFINVPEWSYIVEKANPVNDLCYPGDEFNDYEELKHLLSRINHFEKIQITIPKSSWSS
HEASLGVSSACPYQRKSSFFRNVVWLIKKNSTYPTIKRSYNNTNQEDLLVLWGIHHPNDAAE
QTKLYONPTTYISVGTSTLNQRLVPRIATRSKVNGONGRMEFFWTILKPNDATINFESNGNEI
APEYAYKIVKKGDSTIMKSELEYGNCNTKCQTPMGAINSSMPFHNIHPLTIGECPKYVKSNR
LVLATGLRNSPQRERRRKKR

A/Thailand/KAN-1/2004 (G272S)
DOQICIGYHANNSTEQVDTIMEKNVTVTHAQDILEKTHNGKLCDLDGVKPLILRDCSVAGWLL
GNPMCDEFINVPEWSYIVEKANPVNDLCYPGDEFNDYEELKHLLSRINHFEKIQITIPKSSWSS
HEASLGVSSACPYQRKSSFFRNVVWLIKKNSTYPTIKRSYNNTNQEDLLVLWGIHHPNDAAE
QTKLYONPTTYISVGTSTLNQRLVPRIATRSKVNGOQSGRMEFFWTILKPNDAINFESNGNE I
APEYAYKIVKKGDSTIMKSELEYSNCNTKCQTPMGAINSSMPFHNIHPLTIGECPKYVKSNR
LVLATGLRNSPQRERRRKKR

A/Thailand/KAN-1/2004 (K153D+S223N)
DOQICIGYHANNSTEQVDTIMEKNVTVTHAQDILEKTHNGKLCDLDGVKPLILRDCSVAGWLL
GNPMCDEFINVPEWSYIVEKANPVNDLCYPGDEFNDYEELKHLLSRINHFEKIQITIPKSSWSS
HEASLGVSSACPYQRKSSFFRNVVWLIKDNSTYPTIKRSYNNTNQEDLLVLWGIHHPNDAAE



QTKLYONPTTYISVGTSTLNQRLVPRIATRSKVNGONGRMEFFWTILKPNDAINFESNGNET
APEYAYKIVKKGDSTIMKSELEYGNCNTKCQTPMGAINSSMPFHNIHPLTIGECPKYVKSNR
LVLATGLRNSPQRERRRKKR

A/Thailand/KAN-1/2004 (K153D+G272S)
DOQICIGYHANNSTEQVDTIMEKNVTVTHAQDILEKTHNGKLCDLDGVKPLILRDCSVAGWLL
GNPMCDEFINVPEWSYIVEKANPVNDLCYPGDEFNDYEELKHLLSRINHFEKIQITIPKSSWSS
HEASLGVSSACPYQRKSSFFRNVVWLIKDNSTYPTIKRSYNNTNQEDLLVLWGIHHPNDAAE
QTKLYONPTTYISVGTSTLNQRLVPRIATRSKVNGOSGRMEFFWTILKPNDAINFESNGNET
APEYAYKIVKKGDSTIMKSELEYSNCNTKCQTPMGAINSSMPFHNIHPLTIGECPKYVKSNR
LVLATGLRNSPQRERRRKKR

A/Thailand/KAN-1/2004 (S223N+G272S)
DOQICIGYHANNSTEQVDTIMEKNVTVTHAQDILEKTHNGKLCDLDGVKPLILRDCSVAGWLL
GNPMCDEFINVPEWSYIVEKANPVNDLCYPGDEFNDYEELKHLLSRINHFEKIQITIPKSSWSS
HEASLGVSSACPYQRKSSFEFRNVVWLIKKNSTYPTIKRSYNNTNQEDLLVLWGIHHPNDAAE
QTKLYONPTTYISVGTSTLNQRLVPRIATRSKVNGONGRMEFFWTILKPNDAINFESNGNET
APEYAYKIVKKGDSTIMKSELEYSNCNTKCQTPMGAINSSMPFHNIHPLTIGECPKYVKSNR
LVLATGLRNSPQRERRRKKR

A/Thailand/KAN-1/2004 (K153D+S223N+G272S)
DOQICIGYHANNSTEQVDTIMEKNVTVTHAQDILEKTHNGKLCDLDGVKPLILRDCSVAGWLL
GNPMCDEFINVPEWSYIVEKANPVNDLCYPGDEFNDYEELKHLLSRINHFEKIQITIPKSSWSS
HEASLGVSSACPYQRKSSFFRNVVWLIKDNSTYPTIKRSYNNTNQEDLLVLWGIHHPNDAAE
QTKLYONPTTYISVGTSTLNQRLVPRIATRSKVNGONGRMEFFWTILKPNDAINFESNGNET
APEYAYKIVKKGDSTIMKSELEYSNCNTKCQTPMGAINSSMPFHNIHPLTIGECPKYVKSNR
LVLATGLRNSPQRERRRKKR



Supplementary Figure S1: Effect of mutations N154D, Q222L, N220K and T315I
on the informational spectrum (IS) of HA from H5N1 virus A/Vietham/1203/2004
(H5N1).

A) IS of wildtype HA. B) IS of HA with combined mutations. Frequencies at 0.076

and 0.236 for avian and human receptor specificity are indicated.
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