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Summary. — Isolates of Coxiella burnetii from different geographic regions in Europe, USA, Japan and Afiica
were compared in their binding properties to the monoclonal antibody (MoAb) D4/H directed against the lipopol-

ysaccharide (LPS) of C.

burnerii strain Priscilla. Immunoblot analysis and e
(ELISA) revealed different binding patterns of C. burnetii isolates under

enzyme-linked immunosorbent assay
-study. Most of the isolates tested did react

with MoAb 1/4/H. Only four of 20 groups of isolates and one isolate of an otherwise positively reacting group did

not react with MoAb 1/4/H. The results indicate ¢

isolates studied.
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Introduction

C. burnetii, the ctiological agent of Q fever in humans,
affects also a large varicty of animals, mainly sheep, goats
and cattle (Baca and Paretsky, 1983). Its wildlife cycle in-
volves a wide range of mammals, birds, and tick species
(Thomas and Palmer, 1994). In humans, most infections
are contracted by inhalation of contaminated dust or acro-
sols. The course of the illness is usually characterized by
a self-limiting influenza-like illness or pneumonia (Reim-
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5-bromo-4-chloro-indoxyl-phosphate;
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significant variation of LPS structure of the

" burnetii

ELISA

er, 1993), buta severe complication of chronic endocarditis
may occur (Raoult et al., 1990). It has been reported that
there may be geographical variation in clinical presentation
and immune response of reported cases (Thomas and Palm-
er, 1994} or even strain-dependent variation in virulence
(Bamp 1991).

Coxiella LPS is implicated as virulence factor (Baca, 1991).
The so-called phase variation of C. hurnetii is accompaniced
by a shift in virulence as well as by changes of other biolog-
ical and physico-chemical properties (Kazarer al., 1974). This
phenomenon invalves an alteration of the surface LPS (Hack-
stadt, 19806). This component is known to vary antigenically
and biochemically among different C. hurnetiistrains (Hack-
stadter al., 1985; Hackstadt, 1986; Novak and Brezina, 198R).

Therefore, we investigated in detail the potential of
a monoclonal antibody MoAb 1/4/H, directed mamly against LPS
of C. burnetiistrain Priscilla, which had been described previous-
ly (Sckeyova <f(1/ ‘)&)w) Our aim was to find out whether this
particular MoAb (1} would be able to recognize or distinguish ¢
burnetifisolates wlmh differ genctically as described by Heinzen
(Heinzen et al., 1990) and Thicle (Thicle et al., 1993), and

(2} could be used for routine antigen identification.
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in ELISA in the isolates previously listed as negative in West-
ern blot and dot blot analyses.

Discussion

Intracellular parasites have developed evolutionarily dif-
ferent mechanisms enabling them to survive in an intracel-
fular environment and to escape from attack by the host
immune system (Moulder, 1985). C. burnetii has adapted
to such an extent that it is able to thrive under harsh condi-
tions of acidic pH in the phagolysosome of the host cell
(Hackstadt and Williams, 1981; Baca and Paretsky, 1983).
Whether the biochemical structure of the LPS determines

the chance of this organism to survive within the phagolys-
osome of the infected cell or not, thus leading to different

grades of virulence among strains, is unknown (Baca, 1994).
A possible role of phase I C. burnetii LPS may be
a masking of underlying antigens from the immune sys-
tem, allowing the organism to escape immune surveillance
(Hackstadt, 1986). Thus, it is of great interest to investigate
the LPS of € burnetii in detail with the nim to determine
immunodominant sites on the LPS molecule, which can be
detected by MoAbs (Thiele er al., 1992; Wen Bo-Hai et al.,
1991: Williams et «f., 1984; Zhi Ning et al., 1991). In this
study, we have used MoAb 1/4/H directed mainly against
LPS of € hurnetii strain Priscil 1995).
ELISA and immunoblot technigues were apphed to exam-
inc hinding properties of this MoAb to different C. burnetii
isolates. The dot blot analysis was employed maily for
screening of positively reacting isolates. More precise data
about the binding properties of MoAb 1/4/H were nh vined
by Western blot analysis, which nlioww to differentiate the
humoral response to a number of different antigenic com-
ponents. As a matter of fact, it revealed irregularitics in bind-
ing properties of MoAb U4/H to C. burnetii moltltu under
study, thus proving the idea of possible ¢ lifferences in its
surface LIPS structure, as it has been described for C. huwrnetii
reference strains (Hackstadt ef al., 1985, Hackstadt, l‘)%)
HMQI{CS{IHQI)Q 4 of the 20 tested groups, namely No. (1(:
crence strain Dugway 51108-111, isolate 2 3205 b), No.
(isolate CS Henzerling R), No. 6 (isolates Brustel, Z 75%4
and Z 3055y and No. 8 (molald rasov) did not react at all,
Only one isolate of group No. I was negative as well. This
indicates the absence of any h nding site for MoAb L/4/H
on LPS molecule of the isolates, Therefore it seems that
these isolates posess not only different genotypes as found
by Thiele er al. (1993), but also distinct pher utypu., fea-
tures. Apart from non-reaction slight differences in the LPS
structure have been observed with these isolates by their
varying Western blot patterns. Unusual was the pa
isolate Namibia, the only African isolate used in this study.
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Similarly, a different reactivity of the C. burnetiiisolates
with MoAb 1/4/H was revealed by ELISA. Of interest was
the observation that none of the tested isolates was able to
reach the reaction level obtained with the prototype strain
Priscilla. This observation is not in accordance with the lower
antibody-binding capacity of Priscilla strain described in
another study (Kovdcovd et al., 1994), in which, however,
polyclonal rabbit sera were used. More important was the
finding that the C. burnetii isolates reacted in ELISA with
MoAb 1/4/H in a different manner, and some of them did
not react at all.

Although the MoADb used in our study is suitable for de-
tection of isolates belonging to group IV Priscilla Q 177, there
are isolates which cannot be detected with this MoAb. The
use of MoAbs in general is undoubtly of a great help when
utilized in antigen-capture tests for diagnostic purposes. How-
aver, it seems thata cocktail of several MoAbs directed against
various binding sites and strains is needed to identify all pos-
sible strains. On the other hand, further study of the LPS struc-
ture of ¢ burnetii, including the isolates belonging to the
non-reacting groups may cont ubuu to our better knowledge
of the surface structures of C. burnetil,
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