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Abstract

Mycobacterium avium subspecies paratuberculosis (MAP) strain 316F is the
organism in the live attenuated vaccine Neoparasec™ which has been used to

control paratuberculosis or Johne’s disease in cattle and sheep.

The aim of this study was to identify novel exported proteins of MAP strain 316F,
with a view to identifying immunogens that may have application in diagnostic
tests. Potentially exported proteins were identified using alkaline phosphatase
gene fusion technology. A partial digest of the MAP strain 316F genomic DNA
was cloned into the vector pJEM11, and expressed in the surrogate hosts E. coli
and M. smegmatis. The DNA inserts from selected alkaline phosphatase positive
clones were partially sequenced and the sequences were analysed using public
databases to identify and obtain full gene sequences and to predict the potential

function of the identified proteins.

The genes from three putative exported proteins: glutamine binding protein
(ginH, MAP3894c), sulphate binding protein (subl, MAP2213c) and a
hypothetical protein (MAP3273c), were selected for preliminary investigation.
The open reading frame of each gene was obtained by PCR amplification and
was cloned into the E. coli expression vector pET-26b (+) for the expression of
C-terminal histidine-tagged fusion proteins. The recombinant proteins were

prepared and purified by immobilized-metal affinity chromatography.

Following SDS-PAGE, the three antigens were screened by Western blot
analysis using sera from sheep vaccinated with Neoparasecm and from control
pre-vaccinated animals. Western blot analysis indicated that whilst antibodies
could be detected in vaccinated animals to subl and the hypothetical protein,
cross reactive antibodies could also be detected in some sera taken prior to
vaccination. However, five out of eight animals had a strong antibody responses
to gInH following vaccination with Neoparasec™ compared with one out of eight

i



in the pre-vaccinated control animals suggesting that this was an immunogenic
protein expressed in the native host. GInH was therefore selected for further

characterisation.

Investigation into the presence of the ginH gene in other mycobacterial species
revealed that ginH has a 99% identity with the extracellular solute-binding protein
of Mycobacterium avium subspecies avium and similar genes exist in M. bovis &
M. tuberculosis (85.1% identity), M. ulcerans (83.4% identity), M. vanbaalenii
(78.9% identity), M. smegmatis (78.1% identity) and M. gilvum (78% identity).

An antibody raised in a rabbit to ginH and used in immunofluorescence and
transmission electron microscopy studies for protein localisation in MAP strain

316F cells suggested that gInH is located on the surface of the native host.

In addition to antibody against glnH being detected in the sera of sheep
vaccinated with Neoparasecw, Western blot analysis also showed that antibody
could be detected in the sera of sheep and deer naturally infected with MAP. In
order to quantify these responses, an ELISA was developed and a pilot study
undertaken that confirmed that there was a significant difference (p < 0.05) in
antibody responses to glnH between the vaccinated sheep and the unvaccinated
controls. Also, serum samples collected from sheep and deer naturally infected
with MAP were found to have significant (p < 0.05) levels of antibody to ginH

compared to uninfected control animals.
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