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Genome wide DNA methylation analysis reveals role of DNA methylation
in cow’s ileal response to Mycobacterium avium subsp. paratuberculosis
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INTRODUCTION

» Several investigations on disease progression
of Johne’s disease (JD) in dairy cows have
revealed molecular mechanisms implicated in
Mycobacteria avium ssp. paratuberculosis
(MAP) pathogenesis!® 2 3]

Epigenetic processes regulate the expression
of genes and many biological processes 4.
Limited studies have examined the role of
DNA methylation in the pathogenesis of JD.

OBJECTIVES

This study examined the impact of subclinical
MAP infection on DNA methylation profile in the

ileumm of cows, the site of initial
between MAP and host.
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> 2000 DMCs (FDR< 0.05) and 205 DMRSs (p< 0.01)

were detected.

RESULTS AND DISCUSSION

» Majority of DMCs and DMRs are located in

intergenic regions (87.2% and 57.1%) followed
by intronic regions (12.8% and 30.7%) of genes,
respectively.

» Some DMCs are located on 250 genes including
genes that were previously identified to be

associated with JD (Table 1).

Table 1. Some DMC between MAP+ve and MAP-ve cows and their annotated genes
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* The difference in methylation level between positive and negative
samples (Methylation level in positive samples - Methylation level in
negative samples)
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Number of DMRs between positive and negative IL samples
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*Total DM Es,." DMRs in
DMCs/DMRs  intergenic regions  genic regions

DMIC 2125 1774 351
- DMR 1120 112 84

» Some genes with hypomethylated
or hypermethylated promoters are
known to impact innate immunity
related to many animal diseases!1l.

Promoter

& Hypo-: HS65T1, CCDC106, 10
SLC17A9 and CCSMIST1

& hyper-: CHRNG and RGS14 14

NRN1 23

» (€D38is known to play roles in the —
effective containment of mycobacteria
within granulomata in cows .

» Genetic polymorphisms in IL-12RB2 are
associated with JD and human Crohn’s
disease (0],

» Several genes of the solute carrier family,
including SLC13A3, SLC15A1, SLC17A7,
SLC25A21, SLC25A38 and  SLCYA9,
harbored DMCs. Some members of this
gene family participate in pathogen
clearance and have associations with JD 7],

» A total of 162 GO terms and 51 KEGG path-

ways were enriched for IL DMCs genes.

» Most of the enriched IL BP GO terms are
related to cellular processes, transport and
system development while very few
enriched terms (less than 1%) are related
to disease and the immune process.

6

HIF-1 signaling pathway, a regulator of
oxygen homeostasis was enriched by DMR
genes (Figure 1).
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Table 2 Select genes harboring DMRS and their mRNA expression patterns in the ileum

Differentially methylated region genes mRNA expression
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Figure 1:KEGG (FDR<0.01) enriched by DMR genes

» Some enriched disease and immune pathways
included bacterial invasion of epithelial cells,
pathways in cancer and inflammatory mediator
regulation of TRP channels, etc.
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CONCLUSION

v DNA methylation changes are
involved in ileum response to
MAP infection.

DNA methylation changes

contribute to the regulation of
host response to MAP
pathogenesis and may be one
of the mechanisms that MAP
uses to subvert host immune
responses for its survival.
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