©
2013 2016

Computational analysis of a conformational epitope of a broadly neutralizing
antibody in influenza A virus hemagglutinin
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The HA of influenza A viruses is classified into 16 subtypes (H1-H16). We

have previously reported a cross-reactive antibody, designated S139/1, which neutralizes H1, H2, H3,
H13, and H16 subtypes. In this study, we characterized the S139/1 recognition sites on different
HAs by computational methods such as molecular modeling and dynamics simulations. We investigated
the contribution of individual residues on each HA to the interaction with S139/1, and found that
amino acids at 10 positions on HA strongly contributed to S139/1 binding as for the strains
neutralized by S139/1. Analysis of hydrogen bond interactions emphasized that the residues at
positions 156, 158 and 193 were the most important for S139/1 binding. Indeed, amino acid
substitutions at these three positions were experimentally observed in the mutant viruses escaping
from neutralization by S139/1. Thus, our computational methods identified the amino acid residues
critical for the cross-neutralizing activity of S139/1.
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Abbreviation Strain Name Template Neutralization
Structure
PR8 (H1) A/Puerto Rico/8/1934 (HIN1) 1RU7 x
Hipdm (HI) A/California/04/2009 (HIN1) ILZG X
Adachi (H2) A/Adachif2/1957 (H2N2) IKUS @]
Aichi (H3) A/Aichi/2/1968 (H3N2) 4GMS <
Victoria (H3) AfVictoria/3/1975 (H3N2) (4GMSY @]
Mass (H6) AturkeyMassachusetts/3740/1965 (H6N2) 3HTO X
W213 (HS) Alduck/Hong Kong/W213/1997 (HON2) 1JSD x
Maryland (H13) Algall Maryland704/1977 (H13N6) 4KPQ e}
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