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Control of infectious disease by functional glycomics
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™ Introduction

The binding specificity of influenza A virus (IAV) for
sialyloligosaccharide moieties on the cell surface is a critical
factor determining the ability to infect different host species.
However, the molecular mechanism of H3 hemagglutinin
(HA) specificity for two major molecular species of sialic acid,
5-N-acetylneuraminic acid (Neu5Ac) and
5-N-glycolylneuraminic acid (Neu5Gc) is not clear. Sulfatide,
which binds to IAV, is abundantly expressed in various
mammalian organs, including the intestine and trachea.
However, the function of sulfatide in IAV infection remains
unknown.

We determined which amino acids residues contribute to
recognition of molecular species of sialic acid and
demonstrated that sulfatide is critical in enabling host cells to
produce progeny viruses. We also examined the antiviral
effects of glucosy!l hesperidin and strictinin on the replication
of IAVs in vitro.

™ Results

We found that single amino acid substitutions of H3 HA at
position 155 from Thrto Tyr and at position 158 from Glu to
Gly play a critical role in recognition of two major molecular
species of sialic acids (Fig. 1).

We also found that sulfatide-enriched COS-7 cells remarkably
promote multiple replications of IAV in comparison with
parent COS-7 cells, in which little replication of IAV occurs
(Fig. 2). Delivering HA to the cell surface in association with
sulfatide induces translocation of newly synthesized IAV
ribonucleoprotein complexes from the nucleus to cytoplasm.
Treatment of IAV-infected cells with an anti-sulfatide
monoclonal antibody, which blocks the binding of IAV and
sulfatide, resulted in significant reduction in IAV replication
and accumulation of the viral nucleoprotein in the nucleus.
GH prevented IAV replication by inhibition of viral sialidase
activity, which is involved in the entry and release stages of
IAV infection.

Strictinin had an antiviral effect on enveloped viruses, including
IAV, which was mediated by inhibition of viral fusion (Table

.

™ Perspectives

Our findings will be helpful in understanding the significance of
molecular species of sialic acid and the role of sulfatide in viral
transmission, host range restriction, and pandemics, and
provides useful information for the development of
anti-influenza virus agents and surveillance of pandemic
potential.
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[Figure 1]

Receptor-binding pocket with sialic acid.

This shows the location of altered residues within and neighboring the
receptor-binding pocket with sialic acid. The arrow indicates the N-acetyl group of
Neu5Ac. We generated the model by using PyMol Molecular Graphics System |.1r!
(Delano Scientific LLC.).

Strictinin EGCG Amantadine

Strain ICoo®(WM) S ICso"(uM)  SP ICs(uM)  SI®
AMemphis//71 (HIN2) 04740024 30 06240039 15 318+ 0086 ND°
AJAIchi/2/68 (H3N2) 019+ 0042 268 03540033 223 0620107 ND°
AlduckHK/313/4178 (HSN3) 022+ 0017 232 0564005 142 059+ 0089 ND°
AIShizuoka/838/2009 (Pandemic HINT) 00940021 867 012+ 0019 65 >50 ND:®
AIPRIBI34 (HIN1) 028+ 0037 182 N.D* ND: NDS ND:*
AlswinelHokkaido/10/85 (HINZ) 024+ 0022 213 N.D:* N.D: NS N.D:*
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[Figure 2]

Multiple replications of IAV in sulfatide-enriched COS-7 cells.

(A) Fluorescent observation of sulfatide (green) and nucleus (blue) in
sulfatide-enriched cell clones and parent cells. Scale bar is 50 um. (B) Observation of
infected cells (blue) in a well (lower panel) or under an optical microscope at a
magnification of x40 (upper panel) at 24 h postinfection. (C) We measured virus
multiple replication titers in the supernatant from infected cells of (B) by a plaque
assay.
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[Table 1]

Anti-viral activity of strictinin, epigallocatechin gallate, and amantadine against IAV/
strains.

Virus-infected cells were determined by a focus-forming assay and the concentration
causing 50% inhibition of antigen-positive cell number (¢1Cso) calculated from the
dose-response curve. ICso is presented as mean = SEM. (n = 3). Selectivity index (°
Sl) is presented as the ratio of 50% cytotoxic concentration to |Cso. <N.D., not
determined
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