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Abstract 

Johne's disease is a chronic, progressive enteric d isease of ruminants caused by 

i n fect ion wi th Mycobacterium avium subspecies paratuberculosis (M. ptb) from the 

M AIS complex (M. avium, M. ptb, M. intracellulare and M. scrofulaceum) .  The lack of 

speci fic and sensit ive diagnostic tests often l eads to M. ptb i nfected an imals being 

diagnosed with bovi ne tuberculos is ,  a member of the MTB complex (M. tb, M. bovis, 

M. bovis BCG, M africanum, M. microti and M. canetti). Secreted proteins from 

pathogenic mycobacteria have been found to be important for the development of 

protect ive immunity, namely a ce l l  mediated immune response (CM I ) .  The 

development of rel iable d ifferent ia l  diagnost ic tests w i l l  requ i re the use of species­

speci fic  secreted prote in  antigens and the CMI response. 

Due to the taxonomic distance between the MAIS and MTB complexes our 

hypothesis was that the M. ptb genome may encode for secreted proteins that are absent 

from members of the MTB complex .  If such proteins can st imulate an immune response 

they may be suitable for use as antigens i n  a d i fferential diagnost ic test for Johne ' s  

d i sease .  To thi s  end, the secreted protein  l ibrary c lone pJEM 1 1 -M. ptb28 1 was 

exami ned and its i nsert found to contain the 5' region of the hypothetical M. ptb28 1 

ORF fused i n  frame with phoA. The ent i re ORF was determined  using M. avium and M. 

ptb database sequences then c loned i nto E. coli and mycobacterial express ion systems. 

These systems i ncorporate 6x h ist id ine ( H i s6 )  affin ity tags i nto recombinant proteins 

al low ing them to be semi-purified by N i -NTA affin i ty chromatography. Semi-purified 

recombinant proteins  tested pos i t ive by western blot analysis to h igh ly  speci fic anti­

H i s6-tag antibodies .  Amino aci d  sequencing to confirm the identity of these 

recombinant protei ns and screening for thei r  abi l ity to st imulate an i mmune response 

were prevented by t ime constraints .  

Homologs to M. ptb28 1 were absent from M. tb, M. bovis and M. bovis BCG but 

present i n  the M A IS complex, making this protein unsuitable for use as an antigen to 

d ifferentiate between MAIS complex species in a diagnostic test .  M. ptb28 1 homologs 

found  in the genomes of two members of the Acetomycetes order corresponded to 

hypothetical proteins predicted by computer software programs trained to identify 

genes, which may indicate that the hypothetical M. ptb2 8 1 ORF may encode a 

funct ional prote in .  
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