Editorial

International Archives of

Allergy...
Immunology

Int Arch Allergy Immunol 2014;164:10-12
DOI: 10.1159/000362333

Published online: May 10, 2014

MicroRNA: Endotyping United Airways?
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Allergic rhinitis (AR) is a significant health problem
because of its high prevalence (10-50% of the population)
and impact on patients’ symptoms and quality of life [1].
To fully understand this impact, its relation to other up-
per and lower respiratory diseases, particularly asthma,
should be taken into account, since up to 80% of the asth-
matic patients present with concomitant AR [2]. Both
diseases involve IgE-mediated mechanisms and can be
triggered by similar allergens, including mold, animal
dander and house-dust mites. Sustained airway inflam-
mation associated with marked changes in gene and pro-
tein expression under fine-tuned regulation is a hallmark
of AR. For this reason, a better understanding of the
mechanisms involved in inflammatory gene expression
regulation in AR, whether associated with asthma or not,
is critical for the development of new therapy approaches.
A group of novel regulators of gene expression, purport-
ed to be involved in the modulation of the inflammatory
process of diseases such as AR and asthma, are the so-
called microRNAs (miRs).

MiRs are short, single-stranded, noncoding RNAs of
20-23 nucleotides that downregulate gene expression by
binding to the 3'-untranslated region of their target
mRNAs, which induce their degradation or impair their

translation [3]. Given their very short complementarity
to the target mRNA (6-8 nucleotides), a single miR can
target hundreds of genes, and individual genes might be
targeted by multiple mRNAs, adding complexity to the
regulatory network between miRs and target genes [4].
MiRs are phylogenetically well conserved [5], which im-
plies that they play an important role in biological pro-
cesses. In fact, they are thought to regulate more than 30%
of all protein-coding genes [6] and have been found to be
involved in the regulation of development [7], prolifera-
tion [8], differentiation [9], apoptosis [10] and immune
response [11].

The use of miR microarrays makes it possible to per-
form profiling studies that evaluate the differences be-
tween healthy and pathological tissues, treated and un-
treated samples and undifferentiated and differentiated
cells [12]. Moreover, this systematic screening approach
provides us with a starting point for the identification of
new miR functions. Recent studies have identified miR
profiles in multiple allergic inflammatory diseases, in-
cluding asthma [13-16], eosinophilic esophagitis [17]
and atopic dermatitis [18]. Although the evaluation of
miR expression and function in AR patients has received
little attention, a growing number of publications have
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started to reveal the role of miR in the regulation of the
inflammatory and immunological processes associated
with AR [19].

In a recent issue of International Archives of Allergy
and Immunology, Suojalehto et al. [20] examine several
inflammatory markers and miR profiles in the nasal mu-
cosa of long-term asthmatic patients with/without con-
comitant AR. Their study population consisted of 150
male individuals, including 117 asthmatic patients (per-
sistent or nonpersistent asthma) and 33 control subjects.
Around 80% of the asthmatic patients suffered from con-
comitant AR. Nasal mucosa samples were obtained from
patients and controls for the assessment of miR expres-
sion.

Focusing on a group of miRs previously reported as
differentially expressed in AR or related to inflammatory
and immunological responses, the authors found that 10
miRs were differentially expressed in asthmatics and con-
trols, independently of concomitant AR. In asthma pa-
tients, some were upregulated (mir-143, mir-187, mir-
498, mir-874 and mir-886-3p) and some were downregu-
lated (let-7E, mir-18a, mir-126, mir-155 and mir-224)
[20]. A potential reason for the absence of differences be-
tween asthmatic patients with and without AR might be
the fact that the study was performed out of pollen season,
and so patients were mainly presenting chronic symp-
toms in nasal mucosa rather than acute allergic reactions.
As such, the visual analogue scale scores of nasal symp-
toms were low and no changes in the number of infiltrat-
ed eosinophils or Th2- and Th17-cytokine expression
were found in the nasal mucosa; this corresponds with the
absence of allergen exposure. Notwithstanding, mir-187
and mir-498 showed a remarkable but nonsignificant in-
crease in the asthmatic patients with concomitant AR
compared to the non-AR patients. Interestingly, these
two miRs were previously found to be decreased in the
nasal mucosa of AR compared to non-AR patients, in a
group undergoing surgery for nasal obstruction [21].

This discrepancy in results might be due to differences in
the population or samples used in both studies, chronic
but mild inflammation [20] or ongoing severe inflamma-
tion [21] of the nasal mucosa.

To further analyze whether the changes observed in
the miRs studied were useful in endotyping asthma sever-
ity, the authors analyzed two subgroups: nonpersistent
and persistent asthma. Although no significant differenc-
es in miR expression were found in relation to asthma
severity, a tendency towards greater differences was ob-
served in those patients with more severe asthma. In a
previous study by Williams et al. [13], no significant
changes were found in the expression of 227 miRs in the
airway biopsies of patients with mild asthma, probably
due to the mildness or to the fact that samples were not
taken during an episode of asthma exacerbation. On the
other hand, a significant increase (mir-21, mir-126, mir-
145, mir-106a, mir-221 and mir-485-3p) or decrease (let-
7, mir-146a and mir-146b) in miR expression has been
described in relation to asthma, when asthma mice mod-
els or human samples from asthmatic patients exposed to
allergens were used [22].

In conclusion, the study by Suojalehto et al. [20] de-
scribes small changes in a small number of miRs when
asthmatic patients were compared to nonasthmatics.
These changes were mainly in the opposite direction to
those described in previous reports [21, 23], where sam-
ples were collected from patients experiencing acute al-
lergic inflammation. In this sense, this study, together
with previous publications, reveals the importance of the
airway inflammatory stage at the time of sample collec-
tion in order to detect the changes in miR expression and
correlate them correctly with the different activation stag-
es of allergic diseases. In conclusion, the miRs differen-
tially expressed in this study might be considered poten-
tial biomarkers of chronic rather than acute airway in-
flammation.
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