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(B #(Purpose)]
Influenza virus continuously threat to human public health because of their ability to evolve rapidly through genetic drift and
reassortment. Vaccination is currently considered the best option tb control influenza. However, this approach has several
limitations, mainly because of viral antigenic changes, a phenomenon known as antigenic drift. A major limitation of current
vaccine approach against a new pandemic is the time required to produce an appropriate quantity of antigenically matched
vaccine. In addition, the emergence of resistance to antiviral drugs in recent years further limits the options available for the
control of influenza. Therefore, we are now examining the prospect of new prophylactic and therapeutic approaches, including

antibody therapy.

(57 b I & i (Methods/Results))

PBMCs obtained from an HIN1pdm-infected patient at 3, 9, 16 and 23 days after the onset of influenza symptoms, were fused
with SPYMEG cells to generate hybridomas. Ultimately, three hybridoma clones were selected: 1H11 and 5G2 were derived from
PBMCs collected 9 days after onset of fever and 2H5 was derived from PBMCs collected 23 days after onset of fever. The cells
secreted HuMAbs with a broad reactivity to group 1 influenza A viruses, including HIN1pdm, seasonal HIN1, H5N1 and H9N2.
On the other hand, the HuMAbs did not react with the group 1 virus H2N2, group 2 influenza A viruses (H3N2 and H7N7) or
influenza B virus. All the HuMAbs had little hemagglutination inhibition activity but had strong membrane-fusion inhibition
activity against influenza viruses. A protease digestion assay showed the HuMAbs targeted commonly a short a-helix region in
the stalk of the hemagglutinin. To investigate further the epitopes recognized by the three HuMAbs, we focused on the amino acid
residues at positions 45 and 47 because the three HuMAbs distinctly neutralized the H1N1pdm 2009 strains, the 2011 strains and
the H2N2 strain and these three virus groups differed in their u-helix residues at these two positions. We constructed four
representative mutants of HINIpdm 2009 HA, with Ile45Phe, Glu47Lys, Glud7Gly or lle45Phe/Glud47Gly substitutions, and
evaluated their reactivity with the HuMAbs. The three HuMAbs lost reactivity only when Ile45Phe/Glud7Gly double substitutions
were introduced into the HA. This suggests that amino acids at positions 45 and 47 are critical for reactivity with the three
HuMAbs. The sequences of the a-helix region of HA2 (at positions 40-58) recognized by the HuMAbs were retrieved from the
NCBI IVR database and the sequences of several subtypes of influenza A viruses were compared. The result showed that, in
general, only H2N2 viruses have simultaneous substitutions at positions 45 and 47. These two amino acid residues are highly
conserved in the HAs of HIN1, H5N1 and H9NZ viruses.

(# #&(Conclusion)] »
Thus, the HuMAbs reported here may be potential candidates for the future development.of effective anti-influenza prophylactic

and therapeutic antibodies.
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