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Words Abstract
oxicitlin Four different mice monoclonal antibodies to amoxiciltin (AX) were studied
picitlin (AO2S20A0 60.20A0 201 and AO 3.2, The specificity was determined by
zvlpenicillin cnzvme-linked immunosorbent assay inhibition using in the fluid phase free
and conjugated monamers of AX. ampicillin. and benzylpenicillin with e-
aminocaproic acid. The monoclonal AQ 25,2 (1gM isotype) recognized a
chemical structure common to all penicitlins used. presumably the thiazolidine i
ring. AO 62 (Tgk ) and AU 32 (1oG2a recognized mainly the side chain of AX 5
and the clone AO 211 (TpG3) required taraptimal inhibition of the conjugated i
moenomer of AN indicating that Soth the side chain and the new antigenic
determinant were required for optimal iahibition. These results indicate that
there are differences in the spectficitios of these antibodies and that the differ-
entparts of the AN molecule contribute 1o a different extent to the antigen-
hinding site.
troduction

termined by enzvime-linked immunosorbent assay (EL-
ISAY inhibition using monomeric conjugates of AX and

nimportant proportion of subjects with allergic reac- two closelv related penicillins. BP and ampicillin (AMP).

topenicillins develop aselective response to AX with
| tolerance to other penicillins including henzylpen-

1 (BP). Both cellular and humoral immediate reac- Methods .
have been reported [1 I A““'(!mf‘l l.” thes 'S\““\ Balh/c mice were nnmunized with AX-HSA conjugates as de-
nost relevant structure of the antigenic determinant

seribed 5] Hvhridamae were obtained by the fusion of the mice
spleen cells with Xo3 Ag8 653 mouse myclonia cells. Antibodics of
the supernatints were peified by affinity chromatography [5]. The
g the nature of the different epitopes recognized [3. SPectlicityof the diffteren clones was studied by ELISA and FLISA

. _ . swhibition. Fhe free haptens of AX. AM.and BP and the monomeric
| this study we present the results of four monoclonat Congates AX-EACA. AMP-EACA. and BP-EACA (EACA — ¢
odies produced against AX. and the relevant parts of aminocaproicacid)were used during the fluid phase at concentrations
ranging from (28 to 4" " imAf.

S to be located in the side chain. The use of mono-
T antibodies has been an important approach for

‘ent penicillins recognized by these antibodics are de-
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Fig. 1. ELISA inhibition studicsof the clones AO 252 (left. IgM isotype) and AO 6.2 (right. lgE isotvpe). Evidenc
for different patterns of inhibition with the penicilling nsed. For further explanations sce text.

Results

The clones produced were as follows: A0 25.2 (IeM
isotvpe). AO 6.2 (1gh isotype). AO 201 (TeGidisotype).
and AO 3.2 1gG2aisotvpe). The results of ELISA inhibi-
tion with clone AO 25.2 are presented in figure 1 (left).
Considering the data obtained by the inhibitions of the
other antibodies. there were no important differences us-
ing either the free or conjugated monomeric forms of the
three penicillins used. Clone AO 6.2 (fig. 1. right) recog-
nized mainly the free AX followed by the conjugated
form. AX-EACA. A different degree of cross-reactivity
existed with the other penicillins used. but they recog-
nized mainly the structure of the side chain. Inall cases the
conjugate monomers did not inhibit more than the free
compounds. Clone AO 211 (fig. 2. 1eft) recognized mainly
the monomer AX-EACA followed by free AX. Since
there arc important differences in the inhibition between
conjugated and free AX. both new antigenic determinant
(NAD) and side chain were required for optimal inhibi-
tion. It was inhibited very poorlv with BP and BP-EACA.
Clone AO 3.2 had a pattern of inhibition similar to AO 211
and recognized mainly free AX followed by the conjugat-
ed form AX-EACA (fig. 2. right).
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Discussion

The contribution that the ditferent parts of the pen-
ieillin molecule make to the antibody-binding site is rele-
vant for understanding the phenomenom of cross-reac
fivity between penicillins and caphalosporins and be-
(ween different side-chain penicillins [T 6-8]. Different
populationsof [gG antibodies were identified to the major
determinant benzylpenicilloyl [7]. With the use of mono-
clonal antibodies. de Haan et al. [3] reported that three
structures were relevant: side chain, NAD. and the this-
solidine ring [3]. Fukushima et al. [4] produced a clone
that recognized mainly the side chain of BP. although
thinzolidine was also recognized by the antibody. indicat-
ing that this structure also contributed to the antigen:
binding site. In this study the results with four different
monoclonal antibodies are presented. In two (AO 6.2 and
AO 3.2). the side chain seemed to be the main structute
contributing to the antigen determinant, since the conitl
gated form AX-EACA did notimprove the inhibition o
pacity. The cross-reactivity with the closelv related peit
icillins also supported the relevance of the side-chan
structure. since free AMP inhibition was higher than that
of the conjugated form. As AX inhibited more than AMF
hoth the amino and the hydroxy groups of the side chan
were relevant parts of the antigenic determinant. fnan
other monoclonal antibody (AO 2L11). the conjugatcd
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Fig. 2. 'L ISA inhibitionstudiesof the clones AO YL el ToG ot e )and AO R 2 (vight. TeG2aisotvpe). AQO 3.2
M E £ M

recognized mainly the side chainand AO 211 required the presence of NAD and side chain for optimal inhibition. For
further explinations ee text

onomer AXSEACA was the strongest inhibitor. indicat -
¢ that both the side chain and the NAD were required
roptimab inhibition. In this case the conjugate ANP-
ACA was also stronger than AMP. Another clone (AQ
. 2) recognized a structure common to all. since free and
njugated monomers of all penicitlins studicd showed no
portant differences in the inhibition pattern. Since the
ructure present in alt these forms was thiazolidine we

nclude that this can he the most relevant part involved.

milar results have been obtained by Nagakura ot al. {91 1]

with o monoclonal antibody 1o AMP. A wide cross-reac-
tivity to different hetalactams was shown. indicating
that thinzolidine was the refevant structure. Our results
mdicate that the monoclonals produced to AX-HSA
conjugates showed differences in the pattern of specificity
to the AX conjugate and that the three different parts of
the molecule contributed to a different extent to the anti-
gen-binding site. Similar results have been obtained by
analvzing the specificitics of human 1gE antibodics to A X
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