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Epigenetics of asthma—the field continues to evolve
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The rise of multifactorial diseases, that affect almost all
organs of the body, have brought the interaction of genes
and environment to the forefront (1). Progress in the field of
genomics over the past two decades has improved access to
deep sequencing that can be done at lower costs in shorter
periods of time and can reveal extensive details regarding
cellular function (2). While the analysis of genetic footprint
via genome-wide association studies has identified a role of
genetic susceptibility in multifactorial diseases (3), analysis
of transcriptomic or genome-wide gene expression analysis
has highlighted the importance of post-transcriptional
modification of the genetic footprint in disease (4).

Dr. Conrad Waddington was the pioneer scientist
who defined the field of epigenetics, coining the term as
an explanation for variation in cellular programming in
the setting of the same genetic footprint (5). Epigenetics
has now evolved as a major area of research interest for
multifactorial diseases, as a potential mechanism to explain
the gene by environment interactions as well as inter-
individual differences in cellular functioning (1). Biological
mechanisms associated with epigenetic influences include
DNA methylation, histone modification, including
acetylation and methylation, chromatin remodeling and
non-coding RNA (6).

The high disease burden of asthma across the lifespan
and its intricate association with environmental exposures
makes it a prime disease for investigation of the role of
epigenetics in disease pathobiology (7). There are several
studies that have investigated the contribution of epigenetics
in asthma. In this journal, Zhang ez /. summarize these
studies in a narrative review (6). The authors are to be
commended for the breadth of epigenetic mechanisms
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that they discuss in their review, with frequent inclusion
of the downstream effects of the epigenetic marks on gene
expression and function. Although the review includes
studies conducted over two decades (August 2001 to
August 2021), they emphasize analysis of those using high-
throughput analysis, including epigenome-wide association
studies (EWAS), chromatin immunoprecipitation with
sequencing (CHIP-seq), and micro-RNA sequencing and
delve into explaining these mechanisms in detail. They
also discuss the importance of co-expression analysis
using newer analytic tools. Their approach of classifying
epigenetic marks as pre- and post-transcriptional also allow
for a better understanding of the role of epigenetics in
asthma (6).

While the review has many strengths, it is limited in
its discussion of the biological relevance of the genes
that have been identified to be influenced by epigenetic
mechanisms in the context of asthma. A narrative review
with the breadth as the current one is a prime approach to
inform the reader of the relationship between the different
genes, particularly between those identified in the studies
included in the review. It is also important to elucidate any
overlapping or redundant pathways that may be the target
of epigenetic influences, since redundancy increases the
likelihood of that pathway being relevant for the biological
process. While the review addresses the differences between
studies conducted among children and adults, it would
have benefitted with inclusion of potential differences by
race and/or ethnicity since there is clear evidence of the
impact of differences in the genome on its modification by
epigenetic mechanisms.

Notwithstanding these limitations, the review is an
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important contribution to the field of the pathobiology
of asthma. The field of oncology has incorporated
investigation of the epigenetic footprint in phenotyping
the patients and thereby incorporating it in endotyping of
disease for precision medicine (8). This review by Zhang
et al. highlights the breadth of investigation of epigenetics
in asthma and identifies key genes that can be pursued for
further investigation as biomarkers for asthma. Overlap of
differential epigenetic marks with genomic footprint, as
have been elucidated in EWAS studies, will further define
the role of ancestry in asthma disease onset and burden (6,9).
Incorporation of quantification of epigenetic marks on these
genes and their downstream effects on cellular function will
support their use as “biomarkers” for asthma (6,7).
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