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Bovine tuberculosis, caused by Mycobacterium bovis, has been reported in many wildlife
species. In addition, it has been reported that Mycobacterium tuberculosis causes tubercuiosis
mainly in Asian elephants (Elephas maximus). The disease cannot be diagnosed clinically in
its early stages since clinical signs only appear during the later stages of the infection. For
early detection diagnosis has to be performed using cell mediated immune based techniques.
For cattle, validated tests include the in vive intradermal skin test (IDT) and the in vitro
interferon-gamma (IFN-y) based test. The IDT has not been validated for use in wildlife. In
addition, this test would not be suitable for use in rhinoceroses and elephants due to their skin
anatomy and the fact that animals have to be captured and immobilized twice. Bovigam™,
proven to be very effective in detecting M. bovis infections in cattle, is used as an ancillary
test but this enzyme-linked immunosorbent assay (ELISA) only recognizes the IFN-y of
cattle and of a limited number of other ruminant species. Therefore, anti-IFN-y antibodies for
different wildlife species have to be produced in order to make use of an IFN-y test for the

diagnosis of (bovine) tuberculosis in wildlife.

This thesis presents the results of a series of studies aimed towards the development of an
IFN-y capture ELISA for the early detection of M. bovis and M. tuberculosis infections, and
the detection of infectious animals (shedders) in wildlife species. The first set of studies led to

the production of monoclonal and polyclonal antibodies against recombinant white
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rhinoceros IFN-y (rRhIFN-Y) in mice and chickens respectively. One monoclonal antibody,
1H11 (and its subclone 1D11), was identified as a suitable antibody for the capture of both
rRhIFN-Y and native RhIFN-y, using polyclonal IgY as a detecting antibody (Chapter 2). To
increase the number of IFN-y specific antibodies to RhIFN-y, the phage-displayed technique
was utilized in the second study (Chapter 3). An immune phage-display library targeted
against rRhIFN-y was constructed. The library was panned against both rRhIFN-y and
recombinant Asian elephant IFN-y (rAsEpIFN-y). The antibodies, single chain variable
fragments (scFvs), generated in this study (Chapter 3) were used as capture antibodies and
ID11 or IgY as detecting antibodies in an ELISA for the detection of rRhIFN-y and
rAsEpIFN-y. The capture ELISAs proved to be most effective in detecting rRhIFN-y.
Recombinant ASEpIFN-y could only be detected with the scFv/IgY ELISA format. In the
third study (Chapter 4) efforts were concentrated at producing monoclonal antibodies in mice
against rAsEpIFN-y. Six monoclonal antibodies were identified. Three were specific to
rAsEpIFN-y and three cross-reacted with recombinant equine IFN-y (rEqIFN-y). These
antibodies along with polyclonal IgY were used in different capture ELISAs to determine
which one would provide the optimal results in detecting rAsEpIFN-y. Results indicated
detection of rAsEpIFN-y was best achieved when a cross-reactive antibody was used as a

capture antibody and a specific antibody was used as a detecting antibody.

Altogether, these results document the detection of rRhIFN-y and rAsEpIFN-y in different
capture ELISAs. Therefore, these ELISAs provide the first steps towards the development of
suitable diagnostic tools for the detection of M. bovis and M. tuberculosis infections in

wildlife species.
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“You are never given a wish without also being given the power to make it

come true. You may have to work for it, however.” (Bach 1977)
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