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DIFFERENCES BETWEEN ORIGINAL STRAINS AND THEIR
MOUSE-ADAPTED VARIANTS OF HUMAN (H1) AND AVIAN (H2)
INFLUENZA A VIRUSES IN THE REACTION WITH CROSS-
NEUTRALIZING MONOCLONAL ANTIBODY RECOGNIZING
CONFORMATIONAL EPITOPE

AS. LIPATOV,A K. GITELMAN,YU.A. SMIRNOV”

D.I. Ivanovsky Institute of Virology, Russian Academy of Medical Sciences, Gamaleya 16, 123 098 Moscow, Russia

Received August 5, 1996

Summary. - Human (H1) and avian (H2) influenza A viruses and their mouse-adapted (MA) variants were
studied in radioimmunoprecipitation assay (RIPA) and infectivity neutralization test using a monoclonal antibody
(MoAb) directed against a conserved antigenic epitope in the stem region of the haemagglutinin (HA) and
reacting both with H1 and H2 subtypes of HA. Whereas the MA variant of avian influenza A virus differed from
the originbal strain in RIPA and neutralization tests, no differences were observed between the original human
strain and its MA variant, as well as between the original H1 and H2 strains.
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The HA glycoprotein of influenza A viruses,
a component of viral envelope, performs two critical func-
tions in the early stage of virus infection. Firstly, HA is re-
sponsible for the binding of the virus to receptors on the
cell surface (Hirst, 1941). Secondly, it mediates membrane
fusion and release of the viral genome into the cytoplasm
(Huanget al,, 1981; Lenard et al., 1981; Klenk et al., 1988).
HA 1is also one of the major proteins determining the host
range and pathogenicity of influenza A viruses (Webster et
al., 1987). In the process of the interspecies barrier cross-
ing, HA undergoes changes resulting from interactions with
cells and organism of new host (Schild et al., 1983; Robert-
son et al., 1987). In the case of the adaptation to growth in
mouse lungs it alters its antigenic structure, receptor-bind-
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ing activity and molecular mass (Gitelman et al, 1984,
1986; Shilov ef al, 1994; Lipatov ef al, 1995). These
changes are the result of amino acid replacements which
bring about a loss or acquisition of glycosylation sites in
HA, subunit. The amino acid sequence of HA stem region
and HA, subunit may remain conserved in the course of
adaptation to mice (Gitelman ef al., 1986). However, Smeenk
et al. (1994) described amino acid replacement in the stem
part of HA_ subunit of MA variant of HA resulting in
increased virulence.

In this study we attempted to determine whether different
origin, selection in the organism of mice and glycosylation
of HA, subunit influence the conformation of the stem region.

Two strains of influenza A virus isolated from humans
(H1 subtype) and birds (H2 subtype), and their MA variants
were examined by RIPA and cytopathic effect (CPE) neutral-
ization test using a cross-neutralizing antibody to HA.

MoAb C179 with unique properties (cross-neutralizing
activity against H1 and H2 influenza A viruses), reacting
with an anigenic epitope in the stem region of HA (Okuno
et al., 1993), was provided by Takara Shuzo Co. Ltd Bio-
technology Research Laboratories, Japan, with the help of












