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Summary. - An immunoglobulin G (IgG2b) class of monoclonal
antibody (MoAb, NHA-1) raised against Japanese encephalitis
virus (JEV) E glycoprotein, reacted with the viral antigen expressed
in cytoplasm of the infected cells and also with:the cell nuclei, by an
indirect fluorescent antibody technique (FA). The NHA-1 reacti-
vity to nuclei was found to be due to its recognizing a JEV cross-
reactive epitope present on the nuclear histones. Adsorption with
calf thymus histones (type II-AS) showed a drop in NHA-1 reacti-
vity to both JEV and histones by an enzyme-linked immunosorbent
assay (ELISA) and indirect FA; the drop was higher against the
histones. The MoAb recognized specifically the viral antigens
expressed on the infected porcine kidney cell surface by a modified
indirect FA. ELISA carried out with glutaraldehyde-fixed antigens
showed an almost 2-fold increase in the reactivity over unfixed JEV
antigen but none for the histones. Thus, the results indicate that
histones share a sequential homology with E glycoprotein of JEV,
which might lead to an autoimmune disorder induced due to the
molecular mimicry between these two antigens.
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Introduction

Antigenic similarity or ”molecular mimicry” between the antigens of infec-
tious agents and host tissues has been invoked to explain the induction of
autoimmune diseases by the microbes (Tan, 1982; Shoenfeld et al., 1986;
Oldstone, 1987). Such relationships have been demonstrated by the detection
of cross-reactive epitopes using MoAbs.

Many viral proteins share epitopes with host-cell proteins. In an analysis of
over 600 MoAbs raised against a number of viruses, Srinivasappa et al. (1986)
found that nearly 4 % of the MoAbs cross-reacted with host determinants
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NHA-1 adsorption with histones. AF of MoAb NHA-1 diluted 1:25, was mixed with an equal
volume of histones type II-AS (5 #g/ml) and the mixure was kept overnight at 4 °C. The adsorbed
MoAb was tested both by indirect FA and ELISA for the reactivity against JEV antigen and
histones. The unadsorbed diluted MoAb (1:50 in PBS) served as a control. Also higher dilutions
(17500, 171000 and 1/10 000) of the adsorbed and unadsorbed MoAb were tested similarly.

Modified indirect FA. JEV infected and uninfected cell monolayers were subjected to the modi-
fied indirect FA with MoAb NHA-1 for the demonstration of viral antigens on the surface of
infected cells as described earlier (Gupta et al., 1991b). Briefly, the infected cells were treated with
the MoAb in presence of sodium azide and after thorough washing, the cells were fixed in chilled
acetone. The cells were further treated with FITC-conjugated anti-mouse immunoglobulins simi-
larly as in the case of standard indirect FA.

ELISA with glutaraldehyde-fixed antigens. To prevent the conformational changes in the
epitopes present on unfixed antigens, an ELISA was carried out with MoAb NHA-1 employing
glutaraldehyde-fixed histones (type II-As) and JEV antigen according to the method described by
Cepica et al. (1990). The wells were coated with 1 gg/well of the antigen and before blocking,
these were fixed in 1 % glutaraldehyde in PBS at room temperature for 1 hr. The antigen fixed with

(5 %) methanol served as a conrol. The results were expressed as percentage of the unfixed
antigen.
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employing glutaraldehyde-fixed antigens showed an almost 2-fold increase in
NHA-1 reactivity with JEV antigen and none with histones, thus confirming
the conformational changes in the epitope being responsible for the low or no
reactivity by indirect FA and radio-immunoprecipitation assay, respectively.
The increase in NHA-1 reactivity to glutaraldehyde-fixed antigen seems to be
due to the cross-linking in the epitope (Cepica et al., 1990). Studies carried out
recently by Ghanekar et al. (1991) on affinity-purified polyclonal anti-idiotypic
(Ab2) antibodies raised in rabbits against MoAb NHA-1 (Abl, murine), have
shown Ab2 containing an internal image of JEV antigen.

MoAbs are frequently known to cross-react with two apparently dissimilar
antigens. Many such unexpected cross-reactions have been reported with
structural and cell surface proteins, DNA, haptens, phospholipids, lipopolysac-
charides and proteoglycans (Crawford et al., 1982; Jacob et al., 1984; Rubin et
al., 1984; Serban et al., 1985). Majority of such cross-reactions occur with
MoAbs of IgM type having low affinity but high avidity due to their multiva-
lency (Ghosh and Campbell, 1986). The cross-reactivty shown by MoAb
NHA-1 of IgG2b subclass towards the histones indicates that these proteins
(histones) might share a sequential homology with E glycoprotein of JEV.
Using ALIGN: programme (Dayhoff et al., 1983), we have also recorded a
homology between JEV E glycoprotein and calf thymus histones types 2A
(slightly lysine-rich) and 4 (arginine-rich).

The anti-histone activity has been demonstrated in a number of diseases,
e. g. systemic lupus erythematosus, rheumatoid arthritis (Fritzler and Tan,
1978; Tan, 1982; Rubin ez al., 1984). Gould et al. (1983) have shown an IgM type
of antibody in mice early after JEV infection and in acute sera (IgM) collected
from some of the human-JE cases reacting both with the nuclei of uninfected/
infected cells and with JEV antigen expressed in cytoplasm of the infected cells
by indirect FA. We have tested paired and single serum samples (post-vaccina-
tion) from 9 human JE cases and 3 vaccinees (vaccinated with mouse brain JEV
vaccine) respectively, obtained from South Arcot, Tamilnadu, India. Three
paired sera, in addition to two convalescent serum samples reacted with the
histones (type II-AS) by ELISA and with nuclei of infected/uninfected PS cells
by indirecct FA. The serum samples from the three vaccinees did not react,
either with histones or with the cell nuclei. In contrast, all these sera from
clinical cases and vaccinees reacted invariably with JEV antigen by either test
(data not shown). Portanova et al. (1988) have demonstrated a direct involve-
ment of anti-histone antibodies in inducing spontaneous murine lupus. Thus
the role of anti-histone antibodies in JE pathogenesis both in humans and in
experimental animals, remains to be elucidated.
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