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Considerable progress has been made over the last decade in
the application of genome-wide association studies (GWAS)
to identify potential susceptibility loci which may contain
genes predisposing to inflammatory bowel disease (IBD).
With over 200 identified, there are now ongoing efforts
to identify the susceptibility genes associated with these
loci, and the mechanisms involved in gene-environmental
interactions.

It is now clear that germline variation only explains
approximately 20% of the disease variance. Beyond genetics,
studies are now exploring epigenetic mechanisms that
associate with disease, DNA methylation being the most
studied (1-7). The paper by Somineni ez 4/. is a further
contribution to the ever-advancing understanding of the
methylome in IBD (6). DNA methylation profiles in whole
blood were examined in 164 newly diagnosed paediatric CD
at diagnosis and at 1-3 years of follow-up. These profiles were
compared with age and sex matched controls (6). This study
was part of the RISK registry; the consortium investigating
molecular changes that define an aggressive disease behaviour
over time in childhood-onset CD, which has recruited an
inception cohort across 28 centres in USA and Canada.

A number of points are worthy of discussion. Most
importantly, there was strong independent replication of
European/UK data signals such as RPS6KA2, SBNO2 and
ITGB2, previously identified in UK adult and paediatric
inception IBD cohorts (2,3), across North America and
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Canada. Replication at this scale across several populations
is very encouraging, and indeed unique in methylation
studies of complex diseases. This is a substantial progress in
our understanding of epigenetic mechanisms at play in IBD
at onset.

One of the key issues in DNA methylation studies is
to decipher whether the changes seen are causal or as a
consequence of disease. In order to unravel this, the authors
carried out a number of analyses including correlation
analyses with established markers of inflammation,
longitudinal dynamics of DNA methylation. There
was evidence of strong correlation with CRP (r=0.91,
P<2.2x107'°) and most of these methylation changes
reverted to levels seen in non-IBD controls at follow up.
These changes did not associate with disease progression or
medication exposure.

Mendelian randomization (MR) was then applied to
the dataset and the authors identified 3 CpGs that were
influenced by a known single nucleotide polymorphism
rs1819333, within a locus on chromosome 17 that harbors
key genes implicated in disease pathology. This region has
also been implicated by GWAS in IBD, suggesting that
DNA methylation may act as a mediator for this GWAS
locus in CD.

From these analyses it appears appropriate to conclude
that the majority of methylation changes may be associated
with inflammation, and may be secondary to inflammatory
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processes. However, the real importance may be in those
alterations that are resilient to inflammation. Methylation
across 10 CpG sites remained unchanged at follow up in
this study; and it is noteworthy that germline variation at
these loci are known to be associated with IBD through
GWAS. A number are of obvious relevance to inflammatory
pathways. RORC, a key transcription factor for the
T-helper cell type 17 pathway, has been shown to be
differentially expressed in peripheral blood and intestinal
tissue in CD (8). Of all the genes identified, arguably the
most worthy of further analysis is RPS6KA2, within the
locus on chromosome 17 identified as causal by MR. In
previous studies from UK and Europe, this gene has been
shown to be significantly hypomethylated in IBD across
several independent paediatric and adult cohorts (2,3,9).
RPS6KA2 encodes for a ribosomal kinase, a member of the
serine/threonine kinase family and regulates important cell
functions such as growth, motility and proliferation (10).
More importantly, RPS6KA2 regulates the autophagy
associated mTOR pathway and particularly relevant in CD
pathogenesis (11).

In this post-GWAS era, studies are now beginning to
unravel novel molecular mechanisms that underlie disease
onset and progression (9,12). The study of epigenetics
provides a platform to explore the early molecular events
that underlie disease pathogenesis, and gene-environmental
interactions. This study has moved the field forward, firstly
by showing strong independent replication in children
in North America, of previous EWAS hits discovered in
Northern Europe; and secondly by highlighting a small
proportion of these alterations that may be resilient to
changes in inflammatory activity. Future studies are now
needed to explore the contribution of these epigenetic
alterations in mediating gene-environment interactions,
the potential role of methylation signals as a biomarker for
disease, and in discovering new targets for future therapies.
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