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Exploring The Role of Mycobacterium avium Subspecies paratuberculosis in The athogenesis of Autoimmunity in Animals and Human

Abstract of Thesis

Summary

John's disease or paratuberculosis is a chronic mycobacterial infection that affects ruminants, adversely, leading to huge economic losses
throughout the world. The estimation of sero-prevalence and molecular confirmation of this disease in the cattle population of South-Iraq
were from the objectives of this study. One of the diagnostic tools used to detect an antibody in plasma samples was the Enzyme Linked
Immuno-Sorbent Assay, indirect-ELISA was used to diagnose and estimate the sero-prevalence of paratuberculosis in cattle. Out of 156
bovine plasma samples, 81 (51.9%) were positive and this MAP-seroprevalence is not significantly connected to age or breed of cows
(P>0.05).

In this study, a PCR-based detection of 1S900, distinct insertion sequences of MAP from the buffy coat of seropositive cattle (n = 81)
were used as a confirmative diagnosis. The positive PCR-based detection of 1S900 was observed in animals having high S:P% ELISA
values (n=29 :35.8%).

By Restriction fragment length polymorphism (PCR-RFLP), two single nucleotide polymorphisms (SNPs) of SLC11A1 gene were
tested for finding their association with susceptibility to bovine Johens disease in Iraqgi cattle. A total of 50 cows were tested, their result
revealed that at rs109453173 locus two electromorph ‘CC’ (374 bp) and ‘CG’ (374, 293 and 81 bp).The 1s109915208 locus also showed
two electromorph, ‘TT (344bp) and ‘CT’ (344, 215 and 129 bp) . The differences in the electromorph between 1S900 positive and negative
cows were found to be statistically significant (p = 0.0031). No significant difference in these electromorph at SNP locus rs109915208
between 1S900 positive and negative cows. Out of two SNPs from SLC11A1 gene, rs109453173 had a significant association with the
susceptibility to Johne's disease. The CC’ electromorph observed at rs109453173 locus showed a significant association with the
susceptibility to bovine paratuberculosis in cows. The OR of ‘CC” in‘IS900 positive versus 1S900 negative cattle was7.8750, suggesting
that cows having ‘CC’were susceptabile to JD compared to CG electromorph.

A commercial kit used for diagnosis of paratuberculosis in cattle was adapted for use on humans to measure anti-MAP 1gG in plasma
from T1DM patients. The ELISA results revealed that MAP antibodies were detected in 10 out of 86 (11.6%) T1DM samples and there
was no significant difference in the detection rate of anti-MAP between the two age groups and sexes of TID patients (P>0.05).

150 T1D subjects and 70 healthy controls were tested for the presence of MAP DNA using 1S900- (PCR) by using BA5: BA6 primers.
The amplified product 1S900 gene sequence (314 bp) were detected in 31 (20.7%) out of 150 T1D patient buffy coat samples and in 26
(37.1%) of 70 healthy controls. The

PCR RFLP was used to detect the polymorphism in two SNPs from SIC11A1 gene in 50 buffy coat samples (25diabetic and25
control), at INT4 locus two electromorph A (624,310and515bp) B (624 bp) in case of diabetic patients while control individuals showed
two electromorph,C (624,490and 265bp) and D (624,500 and 275bp). The D543N locus showed three electromorph, E (202,75and151 bp)
, F (151 and75bp) and G (202) The Fisher's exact and OD ratio tests revealed that out of two SNPs from SLC11A1 gene, INT4 A
electromorph had the significant association with the susceptibility to MAP infection and Type | diabetes disease (OR:17.0000 ; CI : 0. 90
2 t0 320.382 ;P:0.0223) while C electro morph at SNP INT4 locus showed significant association with the resistance to MAP infection and
Type | diabetes disease (OR: 0.0484 ;CI: 0.0026 to 0.9010;P: 0.0424), Significant association between the presence of MAP DNA and
T1D (P = 0.0129). Higher MAP DNA prevalence in leukocyte containing buffy coat layer samples from T1D patients and a positive
immune response towards MAP antigen in T1D patient's plasma were observed compared with healthy control subjects. Moreover, an
association between MAP DNA presence and SLC11A1 SNP INT4 electromorph A (P=0.0223). These findings taken together support the
hypothesis of MAP as an environmental risk factor for the development of T1D in genetically predisposed subjects, probably involving a
mechanism of Mutations in this gene lead to malfunction of the phagocytic cell membrane protein and a lack of phagocytosis of the
pathogen leading to chronic infection and consequently to autoimmunity. Beside that mutant forms of SLC11A1 alter the processing or
presentation of MAP antigens triggering thereby an autoimmune response in TLDM patients.

1S900 region of Mycobacterium avium subsp. paratuberculosis (MAP) was detected in bovine fecal samples using real-time polymerase
chain reaction and conventional PCR, and study the agreement between these tests. A total of 25 bovine fecal samples were collected from
herds considered positive for MAP, from Basrah governorates of Irag, MAP DNA was detected in 6 samples (24%) using conventional
PCR( for both 16srRNA and 15900) and in 8 samples (32%) using real-time PCR(for 1S900). The X? test was significant (X%0.153 DF:2
P: 0.92635) as result of comparative efficacy of 16S r RNA and 1S900 sequence qualitative and quantitative PCR of 1S900 gene cow fecal
samples.

A total of 50 symptomatic and asymptomatic cows fecal samples were tested by MAPHsp65 PCR, sequencing analysis and
phylogenetic tree. The present results revealed that 3(12%) symptomatic cows were positive and all healthy controls were negative with
none statistically significant difference (P>0.05) between the two tested groups with respect to PCR positivity. The positive MAPHsp65
gene sequence used in blast analysis in compare to human GAD65.

In this study, the possibility of MAP Hsp65 as a possible trigger for auto-destruction of beta cell through recognition of GAD65 auto
antigen was investigated. BLAST analysis between native MAP Hsp65 and human GADG65 revealed the identification of 3 amino acid




regions with 4.5% positive identity.




