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Study on the genomic polymorphism of Mycobacterium

avium subsp. paratuberculosis
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Abstract

Mycobacterium avium subspecies paratuberculosis (MAP) causes paratuberculosis
or Johne’s disease, an intestinal granulomatous infection. The disease spreads by
ingestion of MAP from the contaminated environment. Lesions occur in the small
intestine and the draining mesenteric lymph nodes which are responsible for a protein
leak and a protein malabsorption syndrome. The genotyping methods applied to MAP
include IS900- or IS1311-RFLP (restriction fragment length polymorphism), SSR
(short sequence repeats), MIRU (Mycobacterial interspersed repetitive units), VNTR
(variable number tandem repeat), RAPD (randomly amplified polymorphic DNA),
and PFGE (pulse field gel electrophoresis). Our preliminary study is to evaluate the
efficiency of two methods to determine the molecular diversity of 23 MAP strains.
The applied methods included the analysis of sequence polymorphism of the mono-,
di-, and trinucleotide sequences of SSR and the determination of size polymorphism
of 9 different VNTR. Sequence analysis of SSR of 23 isolates showed 4, 3, 2, 2, and 3
alleles of G1, G2, GCG, GGT and TGC repeats. And out of 9 VNTR PCR
differentiation methods, only two methods could be recommended for typing purpose.
The profile (= 14)-(=11)-5-5-5-I-1 of the combination systems
SSR1-SSR2-SSR6-SSR8-SSR9-VNTR3-VNTR4 dominates among the examined
isolates and was detected in 34.8%(8/23) of the isolates. The use of certain repetitive
loci of SSR and VNTR techniques showed great potential for the characterization of
MAP isolates (D=0.86).



