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Analysis and control of influenza virus behavior
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Influenza A virus (l1AV) membrane proteins hemagglutinin (HA) and
neuraminidase (NA) are determinants of virus infectivity, transmissibility, pathogenicity, host
specificity, and major antigenicity. HA binds to a virus receptor, a sialoglycoprotein or
sialoglycolipid, on the host cell and mediates virus attachment to the cell surface. The hydrolytic
enzyme NA cleaves sialic acid from viral receptors and accelerates the release of pro%eny virus from

host cells. In this study, we identified a novel function of HA and NA as machinery for viral
motility. HAs exchanged binding partner receptors iteratively, generating virus movement on a
receptor-coated glass surface instead of a cell surface. The virus movement was also dependent on
NA. Virus movement mediated by HA and NA resulted in a three to four-fold increase in virus
internalisation by cultured cells. We concluded that cooperation of HA and NA moves IAV particles on
a cell surface and enhances virus infection of host cells.



)
2
)
2
)
3)
(
( )
3
4
(
) Kobasa
®)
DO~@®
@
(crawling)
(gliding)
¢ D
i = 31
(1) T e
( 5
) 1



@

H3N2

gliding
gliding

(
gliding

Gliding

H3N2

®

HIN1

HIN1

crawling

HIN1

Cox N J et al. Orthomyxoviruses:
Influenza. Topley and Wilson®s
Microbiology and Microbial Infections
1-65. 2010

Kobasa D et al. Amino acid responsible
for the absolute sialidase activity of
the influenza A virus neuraminidase:
relationship to growth in the duck
intestine. J. Virol. 73:6743-6751
(1999)

Neuman G et al . Generation of influenza
A viruses entirely from cloned cDNAs.
oc Natl Acad Sci U S A, 96:9345-9360
(1999)

1
Sakai T, Nishimura S I, Naito D, Saito
M, Influenza A virus hemagglutinin and
neuraminidase act as novel motile
machinery, Scientific Reports,
7, 45043, 2017, DOI: 10.1038/srep45043

5
Sakai T, Muraki Y, Saito M, Motile
mechanism of influenza C virus, The
54th Annual Meeting of The Biophysical
Society of Japan, 2016, Tsukuba
(Japan)
Sakai T, Muraki Y, Saito M, Motile
mechanism of influenza C virus, The
64rd Annual Meeting of The Japanese
Society for Virology, 2016, Sapporo
(Japan)
Sakai T, Nishimura S I, Naito D, Saito
M, Influenza A Virus Hemagglutinin and
Neuraminidase Form a Novel Motile
Machinery for Virus Invasion into Host
Cells, The 63rd Annual Meeting of The
Japanese Society for Virology, 2015,
Fukuoka (Japan)

62 .
2014,



, 61
2013,

http://ww_kawasaki-m.ac.jp/microbiolog
y/index.html

@
SAKAI, Tatsuya
00309543

®

®

©)

HIRABAYASHI, Jun
ITO, Toshihiro
FUJII, Yutaka



