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Summary. — The direct double antibody sandwich (DAS) type
of enzyme-linked immunosorbent assay (ELISA) was used to
determine the degree of serological and antigenic differences,
among the three serotypes (A, B, C) of red clover necrotic mosaic
virus (R(,I\\IV) Homologous and heterologous antibody titres
in the used IgGs to isolates TpM34 (serotype A), TpM48 (sero-
type B) and isolate No. 6 (serotype C) as determined by ELISA
were 100- to 200-fold higher than by ring precipitation test.
Intensity of homologous and heterologous reactions in ELISA
depended on the concentration of antigen, of the IgG used for
coating and of the labelled IgG. The Ig(i preparations used con-
tained 50 to 100 times higher concentration of homologous (sero-
type-specific) than he tmr)louous (interserotype-specific )antlbodle%
Such a great difference between the two .mtlbodv types accounts
for a (,um]mr.mwly high degree of selectivity of the homologous
reactions.
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Introduction

Red clover necrotic mosaic virus (RCNMV) of the Diathovirus group is
characterized by a relatively great antigenic variability manifested by the
occeurrence of 4 different serotvpes (Rao et al., 1987), 3 of them in Czecho
slovakia (Musil and Gallo. 1982: Musil ef al., 1‘)82) in all insofar determined
virus isolates. ITn connection with the use of polyclonal and monoclonal anti.
bodies to the representatives of the Dianthovirus group, including the
ROENMYV isolates, Hiruki et al. (1984) found a high degree of specificity (solec
ivity) of sera containing polyvelonal antibodies when tested by the direct
double antibody sandwich (DAS) type of enzyme-linked immunosorbent
assay (KLISA). Our experiments were aimed at the elucidation of selectivity
of LLISA with three serotypes of RCNMV as well as at the use of the direct
DAS type of ELISA for determination of serological and antigenic differences
among the RCNMV serotypes studied.
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Table 1. Reactions in ELISA of anti-6, anti-34, and anti-48
conjugates (diluted 1 : 800 (I) and 1 : 1,600 (II) with
homologous RCNMV antigen (diluted 1 : 2,000) hound to
different concentrations of coating IyG

Ditution of Absorbance at 410 nm with conjugates
coating IgG anti-6 anti-34 anti-48
1 11 I I 1 11
I: 500 1.427 0.719 3.000 2.171 1.379 0.730
1: 1000 1.290 0.697 3.000 2.011 1.252 0.710
1:2.000 1.140 0.628 3.000 1.843 0.992 0.565
I:4.000 0.806 0.464 3.000 1.705 0.703 0.444

antigens in the IgG fractions except of the anti-48 IgG which showed a
titre of 20 to antigen 34; no antibodies to antigen 6 were detected by the
tests in question. In the concentrated IgG preparations, however, antibodies
responsible for cross-reactions with heterologous antigens could be found
(Figs. 1 and 2).

ELISA of antigens 6, 34, and 48 with homologous I9G

Antigens 6, 34, and 48 captured in the wells coated with homologous anti-
body reacted till a dilution of 2 x 106 (antigen 6) or 10-% (antigen 34 and
48) using homologous conjugates diluted 1 : 800 and 1 : 1,600, respectively.
The antigen reaction values ranged from dilutions 2 x 10~ ito 2 X 10-6
decreasing proportionally with the dilution coefficient (Fig. 3).

The titres of labelled homologous antibody in the conjugates (as tested
with antigens diluted 10-3 and with 2 x 10-3 dilution of homologous coating
IgG) reached the values 10-5 in anti-6 and anti-48 IgG, and 5 X 10-¢ in
anti-34 IgG. The titre of labelled antibody was about two-fold lower when
tested with conjugates absorbed to the extract from the healthy bean plant.

Table 2. Reactions in ELISA of anti-6, anti-34, and anti-48
conjugates (diluted from 1 : 800 to 1 : 3,200) with different
dilutions of homologous antigen (1 : 5,000-I,

1 :10,000—I1, 1 : 20,000—I1IF) and with a 1 : 500 dilution
of coating lgG

Conjugate Absorbance at 410 nm with conjugates
dilution anti-6 anti-34 anti-48
1 11 1 1 11 111 1 11 111
1: 800 1.304 0.715 0.435 3.000 1.49 072 150 0.93 0.60
12 1.600 0.66 0.47 0.29 1.52 1.05  0.57 0.66 049 033

123,200 0.36 0.256 0.19 0.84 0.62 040 035 024 0.17
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Discussion

As follows from the presented results, the direct DAS ELISA appeared
suitable not only to differentiate between individual RCNMV serotypes, but
also to determine the degree of their serological and antigenie difference,
respectively. In three RCNMYV isolates representing A, B, C serotypes, the
above mentioned technique proved apart from h()m()lr)g()us also heterologous
reac tl(mq wlmh were u]cquate to 1!10 lll(ll\'l(llld gr ouph of antlbodms in thc
deter mmams on tlw virions of Lso]ates undm st,ud‘\.

Homologous reactions differed in their intensity from heterologous ones
in such an extent that the used optimal conjugate dilutions which gave
absorbance values from 1.000 to 3.000 in the homologous reaction, did not
react with heterologous antigen at all or reacted with it in a very low inten-
sity only (absorbance values of 0.010--0.020). Intensive positive reactions of
such diluted conjugates (i.e. more than 1 : 1,000) with the homologous antigen
indicate the high specificity of the IgG fraction isolated from the polyclonal
RCNMYV antisera as demonstrated by direct DAS ELISA also with other
RCNMYV isolates and other members of the Dianthovirus group (Hiruki et al.,
1984). These authors, however, did not observe in the direct DAS ELISA
any reaction with heterologous antigen whether between the members of
the Dianthovirus group or between the RCNMYV isolates used, which, to a
certain extent, colxeﬁpon(lod to the hndmgs of Koenig (1978) using some other
virus species. In contrast, in our experiments the heterologous reactions were
demonstrated by ELISA in all three investigated RCNMYV isolates (serotypes
A, B, C). The hotmologous reactions were limited thouah by substantially
lower representation of ‘“‘interserotype-specific”’ than aerotype spemﬁc
antibody not only in the IgG fractions used, but also in the initial antisera.

In anti-34, anti-48, and anti-6 IgG, the direct DAS ELISA confirmed the
presence of at least three different antibody groups. Of them, in individual
gerotypes one group was represented by mutually differing “‘serotype-specific
antibodies’ reacting with homologous antigen only and reaching substantially
hlghcr titres than other groups of virus- specific antibodies. Further two
minor antibody groups present in individual IgG fractions (“interserotype-
Sp(-mhv antibodies’) were responsible for the reaction with heterologous
antigens. It can be assamed that apart from these antibody groups, in the IgG
fractions could be present also further minor antibody groups corresponding
to the serotypes different from those used in our experiments.

Based on the different intensity of homologous and heterologous reactions,
one can suggest the proportional ropre%mltatmn of individual antibody groups
in the IgG fractions and the proportional representation of antigenic deter-
minants corresponding to the individual antibody groups in the isolates
representing three RCNMYV serotypes. More ()b]ec*tn e evaluation of the ELI-
SA results can be achieved by their comparison with those of precipitation
and immunodiffusion tests which better discriminate whether one or more
antibody groups with corresponding antigenic determinants participate in
the resulting reaction. A detailed analysis of qualitative differences between
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