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On behalf of Animal Health Australia, Agriculture Victoria has been the responsible authority for the Australian Johne’s 
Disease Reference Laboratory for the last 18 years. The reference laboratory has the largest collection of Mycobacterium 

avium subsp. paratuberculosis (MAP) isolates in Australia, holding 291 isolates collected over the last 30 years. Here we report 
genome sequencing of 231 representative isolates from the Australian MAP collection. To determine where Australian isolates 
are positioned in a global context and to assess the reliability of typing methods, phylogenetic analysis based on whole genome 
single nucleotide polymorphism (SNP) profiling, IS1311 genotyping, LSP gene analysis and average nucleotide identity were 
conducted on all isolates. Phylogenetic analysis of SNPs identified in the MAP core genome revealed 8 distinct clades within 
the Type C strains and 5 distinct clades within the Type S strains of MAP. There were fewer than 20 SNP differences across 
the core genome among some adjacent clades highlighting the monomorphic nature of MAP and suggesting that isolates from 
within a clade have risen from a common ancestor. Australian sheep strains clustered most closely to a sheep strain from Scotland 
(MAPMRIO103) and the Australian Bison strains clustered most closely to US bison type strains. No distinct phylogeographic 
clustering of MAP was observed in this study. IS1311 PCR and Restriction Enzyme Analysis (REA) intermittently generated 
incorrect results when compared to Long Sequence Polymorphism (LSP) analysis, whole genome SNP-based phylogenetic 
analysis, IS1311 sequence alignment and average nucleotide identity (ANI). These alternative methods generated consistent 
Map typing results. A published SNP based assay for genotyping Map was found to be unsuitable for differentiating between 
Australian and international strain types of Map.
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