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FIG. 3 Binding of Mabs 1D1 and 8C2

1 CVS glycoprotein peptides. The peptides were synthesized in yeast, excreted and blotted

on nitrocellulose filter. The reaction was demonstrated with an anti-mouse IgG peroxydase conjugated. Intensity of the reaction
was estimated by comparison with the binding of a mouse anti-CVS antiserum

IDENTIFICATION OF THE SITE OF FIXATION OF
A MAB ON THE GLYCOPROTEIN

The antigenic sites are considered to be conforma-
tional because the antibodies that define them do not
recognize the glycoprotein in western blots. On the
other hand, the few Mabs which do produce western
blots are usually non-neutralizing. Thus few anti-
bodies share the two properties of neutralizing activ-
ity and recognition of a linear epitope. There are
three exceptions, 6-15C4 (Bunschoten, Gore, Claas-
sen, Uytdehaag, Dietzschold, Wunner & Osterhaus
1989) and 1D1 and 8C3 selected in our laboratory
(Benmansour et al. 1991). Escape mutants were se-
lected\ 16-15C4 and 1D1. The mutant RV-6-15C4
has an amino acid substitution at position 264 of the
glycoprotein (Dietzschold, Gore, Marchadier, Bun-
schoten, Otvos, Wunner, Ertl, Osterhaus & Koprow-
ski 1990) as do two mutants resistant to 1D1. Two
other mutants have an amino acid substitution in po-
sition 392 where the valine is replaced by an alanine
or a glycine. These four mutants are still neutralized
by 8C3. In order to establish precisely where the
Mabs bind on the glycoprotein, we have developed
an expression system in yeast of randomly generat-
ed peptides of the CVS glycoprotein. The glycopro-
tein sequences are inserted behind the promoter and
the signal peptide of the mating type, which is a se-
creted hormone of the yeast. This system allows the
excretion of the peptides. The yeast clones are culti-
vated directly on nitrocellulose sheets and the clones
secreting peptides are identified by immunodetection
with a polyclonal antiserum.

When a given Mab reacts with a peptide, it is clear
that the antigenic binding site is included in this
pentide. The converse (i.e. no reaction) may be the
¢ eq ce of the complete or only a partial ab-
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sence of the binding site. For 1D1, boundaries of its
binding site are located between amino acids 255
and 276 (Fig. 3). This result was not unexpected
since it was previously shown that Mab 6-15C4 binds
a synthetic peptide comprising amino acids 253 to
275 (Dietzschold et al. 1990) and these two antibodies
allowed the selection of antigenic mutants at the
same position. Amino acids shared by the peptides
reacting with Mab 8C3 are between positions 222
and 260 (Fig. 3). Since peptides starting at amino
acid 228 or 244 did not react with 8C3, it is likely
that the precise binding site is closer to the left por-
tion of the shared amino acid sequence. This hy-
pothesis is in agreement with the fact that all the
1D1 escape mutants are neutralized by 8C3. Experi-
ments are in progress to select 8C3 escape mutants.

Two conclusions can be made:

» Amino acid substitutions outside the antibody bind-
ing site can confer neutralization resistance, since
1D1 binds on the region 250-275: two out of four
of its neutralizing resistant mutants have a substi-
tution at position 392.

= After immunization, antiglycoprotein Mabs that
produce western blots are in a minority (in our
collection, 12 out of several hundreds), and
among them, again a minority are neutralizing
(two out of 12).

CONCLUSION

All the data presented here concerns the CVS strain
of rabies virus. The comparison of the amino acid
seqguences of the glycoproteins from various labora-
tory strains (including CVS, ERA, SAD B19, HEP,
PV) and those of the glycoprotein from street rabies




virus strains indicates thatther 5 good conservation
of antigenic sites Il and Ill among these different
strains of virus (Benmansour et al. 1991; Bai, Warner
& Fekadu 1993). Nevertheless, a number of neutrali-
zing Mabs differentiate between the strains, indica-
ting that all the amino acids that define sites Il and
I are not yet identified.
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