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Childhood asthma represents a heterogeneous disease resulting from the interaction between genetic
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factors and environmental exposures. Currently, finding reliable biomarkers is necessary for the clinical
management of childhood asthma. However, only a few biomarkers are being used in clinical practice in the
pediatric population. In the long run, new biomarkers for asthma in children are required and would help
direct therapy approaches. This study aims to identify potential childhood asthma biomarkers using a
genetic-driven biomarkers approach. Herein, childhood asthma-associated Single Nuclectide
Polymorphisms (SNPs) were utilized from the GWAS database fo drive and facilitate the biomarker of
childhood asthma. We uncovered 466 childhood asthma-associated loci by extending to proximal SNPs
based on r2 = 0.8 in Asian populations and utilizing HaploReg version 4.1 to determine 393 childhood
asthma risk genes. Next, the functional roles of these genes were subsequently investigated using Gene
Ontology (GO) term enrichment analysis, a Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway,
and a protein—protein interaction (PPI) network. MCODE and CytoHubba are two Cytoscape plugins utilized
to find biomarker genes from functional networks created using childhood asthma risk genes. Intriguingly, 10
hub genes (IL6, IL4, IL2, IL13, PTPRC, IL5, IL33, TBX21, IL2RA, and STAT6) were successfully identified
and may have been identified to play a potential role in the pathogenesis of childhood asthma. Among 10
hub genes, we strongly suggest /L6 and IL4 as prospective childhood asthma biomarkers since both of
these biomarkers achieved a high systemic score in Cytohubba’'s MCC algorithm. In summary, this study
offers a valuable genetic-driven biomarker approach to facilitate the potential biomarkers for asthma in
children.
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The methods are carefully performed and well described and the conclusions based on the
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Komentar dan saran reviewer 1 tahap 1

Reviewer 1

In this study, the authors focused on identifying potential biomarkers for childhood asthma based
on candidate genes from the GWAS-identified loci. The authors identified IL6 and IL4 as
biomarkers of potential childhood asthma. The results of this study are meaningful, but some
questions remain.

1. Why was the CytoHubba tool used for biomarker discovery? What were the advantages of this

method? Were there other more appropriate methods? These questions need to be explained
clearly in the INTRODUCTION.
Answer: We thank you for the reviewer's comment. An explanation about Cytohubba has been
added to the manuscript. We used the CytoHubba tool for biomarker discovery in this study
due to some reasons: We selected the CytoHubba plugin for biomarker discovery because
CytoHubba provides a user-friendly interface to explore important nodes in biological
networks. Besides, researchers could combine cytoHubba with other plugins into a novel
analysis scheme. The network and sub-networks caught by this topological analysis strategy
will lead to new insights on essential regulatory networks and protein drug targets for
experimental biologists. CytoHubba provides 11 topological analysis methods, including
Degree, Edge Percolated Component, Maximum Neighborhood Component, Density of
Maximum Neighborhood Component, Maximal Clique Centrality and six centralities
(Bottleneck, EcCentricity, Closeness, Radiality, Betweenness, and Stress) based on shortest
paths. Among the eleven methods, we selected the MCC algorithm to predict essential proteins
because it has a better performance on the precision of predicting essential proteins from the
yeast PPI network [1]. In addition, several articles have been published using the CytoHubba
to identify potential biomarkers in different diseases [2]-[5]. We have revised the manuscript
and added the introduction part. The revised sentences are as below. “In addition, the
Cytohubba plugin of Cytoscape provides 11 topological methods to identify some key genes.
MCC was selected in this study to predict essential proteins from the yeast PPl network more
accurately among the eleven methods. Several articles have been published using the
CytoHubba to identify potential biomarkers in different diseases.” (line 79-83).

2. How can IL6 and IL4 be used as markers since they are widely distributed in the human body?
Answer: Many thanks for the reviewer's comments. A biomarker is a defining characteristic
that is measured as an indicator of normal biological processes, pathogenic processes, or
biological responses to an exposure or intervention, including therapeutic interventions. In
asthma, the role of biomarkers has been largely studied in diagnosis, prediction of asthma
severity, prognosis, and treatment response. Biomarkers may be useful in assessing and
studying the biology of exacerbation, but a more precious function may be recognizing patients
at increased risk for exacerbations. We identified IL6 and IL4 as potential childhood asthma
biomarkers in our predictions. Interleukin 6 (IL6) was recently identified as a promising



biomarker for adult asthma in peripheral blood [6]. Nevertheless, IL6 has not been studied as
a biomarker in childhood asthma [7]. IL6 is traditionally considered an inflammatory marker,
along with TNFa and IL-1, instead of a regulatory cytokine [8]. IL6 levels are associated with
systemic inflammation, metabolic dysfunction, and greater asthma severity among lean and
obese adults [6]. Elevated IL6 levels were associated with reduced lung function and
heightened exacerbation risk. In addition, epithelial IL6 trans-signaling has been identified as
a potential mechanism linked to asthma phenotypes characterized by increased airway
inflammation [9]. Interestingly, IL6 increased exacerbation risk in children but did not affect
lung function or other severity indicators as in adults. Children with frequent exacerbations
and high IL6 levels may grow up to be adults with severe asthma [7]. Based on longitudinal
analyses, children with higher plasma IL6 levels are related to obesity, metabolic syndrome,
and greater asthma severity, with a risk for asthma exacerbation and decreased lung function
[10]. IL4 is an important cytokine involved in asthma development [11] and it has been
reported that airway hyperresponsiveness, eosinophil infiltration, and inflammation are all
symptoms of bronchial asthma that IL4 likely mediates [12]. IL4 is a potent activator of
inflammation and is involved in developing fibrosis during Th2 inflammation [13]. In asthma
patients, Th2 is hyperactive, causing a rise in IL4 and immunoglobulin E (IgE), which
stimulates the growth and activation of eosinophilic granulocytes, which then secretes a variety
of inflammatory mediators, leading to bronchial chronic inflammation and asthma [14]. In
addition, in asthmatic children, levels of IL4 were significantly higher among atopic asthmatics
than nonatopic asthmatics [15], [16]. IL4 is an anti-inflammatory protein that can modulate
inflammation, thus preventing asthma and vice versa [11]. In particular, we would like to
emphasize that our method of genetic-driven biomarkers ultimately provided a candidate list
of the biomarker in childhood asthma to be used in clinical outcome predictions. Nevertheless,
further research is needed to confirm these findings.

Biomarkers must correspond to their modification, e.g., gene mutations, overexpression of
genes, amount of metabolite, etc. So what are the modifications corresponding to IL6 and IL4
as biomarkers? Does the presence of IL6 or IL4 indicate childhood asthma? Or do high levels
of IL6 or IL4 indicate childhood asthma?

Answer: We sincerely thank you for the reviewer's comments. It's an essential point of this
study. To identify the expression of IL6 and IL4 in asthma in human tissues, we used
expression quantitative trait loci (eQTL) via the GTEX portal database
(http://www.gtexportal.org/home/), which contains the expression levels of genes in various
tissues. As shown in Figure 1, we identified that IL6 and IL4 are highly expressed in the lung.
The high level of IL6 and 1L4 reduced lung function and heightened exacerbation risk. IL6 and
IL4 could be potential biomarkers for asthma. However, in the GTex portal databases, we
couldn't identify the expression of a gene specific to childhood or adults. Hence, further
research is needed to confirm this finding in clinical applications.
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Figure 1. The expression of IL6 and IL4 in different human tissue according to GTex portal database
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Reviewer 2

The manuscript "ldentification of hub genes and potential biomarkers for childhood asthma by
utilizing an established bioinformatic analysis approach” describes a search for Single Nucleotide
Polymorphisms (SNPs) associated with childhood asthma in Asian populations in a GWAS
database. The reason for the search was the potential to find reliable genetic markers to identify
asthma and start therapy earlier. Another reason to search for biomarkers was to find targets for
new treatment options. The identified biomarkers were IL6 and IL4.

The methods are carefully performed and well described and the conclusions based on the results.
However, there are some concerns with the study:

Major concerns:

1. The results are not surprising or new. We already knew this. How well do these biomarkers
identify asthmatics to help start therapy earlier? With what rates do these biomarkers give false
positives/negatives? The usefulness of the results needs to be further discussed.

Answer: We sincerely thank the reviewer's comments and suggestions. The role of biomarkers
in asthma diagnosis, prediction of asthma severity, prognosis, and treatment response has been
extensively studied. Using biomarkers to assess the likelihood of an exacerbation might be
more effective than evaluating and researching the biology of exacerbations. A reliable genetic
marker could identify and treat childhood asthma more quickly. The discovery of new genetic
targets can also provide new insights into the pathophysiology of childhood asthma [1]. The
discovery of new biomarkers may aid in categorizing patients, therapeutic responses, and
clinical outcome prediction [2]. Most biomarkers for asthma are confined to the Th2
phenotype, and no useful biomarkers for severe asthma have been confirmed in both children
and adults [3]. Our study found that IL6 and IL4 are potential biomarkers for childhood asthma
based on a bioinformatic approach. Increased levels of IL6 and I1L4 could reduce lung function
[4]. IL-6 and IL4 represent further promising markers. Research on genetic predisposition,
through genome-wide association studies or specific gene findings, highlighted an increasing
number of genetic polymorphisms involved. Many works reported genetic overlap between
previously described asthma susceptibility genes and exacerbation-associated loci. In
particular, we would like to emphasize that our method of genetic-driven biomarkers ultimately
provided a candidate list of the biomarker in childhood asthma to be used in clinical outcome
predictions. However, we realize that our study has limitations. The biomarker found in this
pipeline has not been validated. Nevertheless, further research is required to verify this finding.

2. Can IL6 and IL4 be used as therapy targets in children? This question needs to be discussed.
Answer: Many thanks for the reviewer's comments. Through a genetic-driven biomarkers
approach, we identified that IL6 and IL4 could be potential target therapy for childhood
asthma. A reduction in lung function could be caused by elevated levels of IL6 and IL4. IL6
and IL4 represent further promising markers for childhood asthma. However, IL-6 was
associated with asthma exacerbation risk asthma in adults but not with symptoms or lung
function in children. Interestingly, IL6 increased exacerbation risk in children but did not affect
lung function or other severity indicators as in adults. It's possible that children with frequent
exacerbations and high IL6 levels may grow up to be adults with severe asthma [5]. Based on



longitudinal analyses, children with higher plasma IL6 levels are related to obesity, metabolic
syndrome, and greater asthma severity, with a risk for asthma exacerbation and decreased lung
function [6]. IL4 is an important cytokine involved in asthma development [7] and it has been
reported that airway hyperresponsiveness, eosinophil infiltration, and inflammation are all
symptoms of bronchial asthma that 1L4 likely mediates [8]. IL4 is a potent activator of
inflammation and is involved in developing fibrosis during Th2 inflammation [9]. In asthma
patients, Th2 is hyperactive, causing a rise in IL4 and immunoglobulin E (IgE), which
stimulates the growth and activation of eosinophilic granulocytes, which then secretes a variety
of inflammatory mediators, leading to bronchial chronic inflammation and asthma [10]. In
addition, in asthmatic children, levels of IL4 were significantly higher among atopic asthmatics
than nonatopic asthmatics [11,12]. IL4 is an anti-inflammatory protein that can modulate
inflammation, thus preventing asthma and vice versa [7]. Particularly, our genetic-driven
biomarker approach ultimately provided a candidate list for the biomarker to be used in clinical
outcome prediction in childhood asthma. However, it will be helpful to carry out more studies
from animal models and clinical trials to determine the mechanisms of IL6 and I1L4 as targeted
therapy for asthma childhood.

3. The goal is the Asian population, but can the same biomarkers be used in other populations?
This needs to be addressed.
Answer: We thanks for the reviewer comments. Biomarkers play an important role in disease
treatment, prognosis, and management in many different ways. Several common diseases are
very heterogeneous, as the same disease may show different phenotypes, may be caused by
different genetic mechanisms and may respond differently to the same treatment. In general,
the same biomarker could be used in all populations. Biomarkers can indicate a variety of
health or disease characteristics, including the level or type of exposure to an environmental
factor, genetic susceptibility, genetic response to environmental exposures, markers of
subclinical or clinical disease, or indicators of response to therapy [13].

Minor concerns:

The language needs to be improved. Some examples:

1. Abstract: Hence, new biomarkers for diagnosing and predicting therapy responses for
childhood asthma are emergence needed. What do you mean by this sentence? Are biomarkers
urgently needed, or what is the message here
Answer: Thank you for the reviewer comments. We have revised the sentence to " In the long
run, new biomarkers for asthma in children are required and would help direct therapy
approaches.” (line 16-17)

2. Line 53: However, childhoods with severe asthma exacerbation are still poorly understood and
treated significantly. What do you mean by this statement? Please rephrase to clarify the point.
Answer: Many thanks for the reviewer's comment and suggestion. We have revised the
sentence to "However, the causes of and effective therapy for childhood severe asthma
exacerbations remain poorly known." (line 60-61)



3. Next sentence: In addition, high-dose inhaled corticosteroid therapy results in severe asthma
patients who are unsatisfactory, with uncontrolled symptoms and frequent exacerbations. The
patients are not unsatisfactory, | hope. Please rephrase.

Answer: Thank you for the reviewer's comment and suggestions. We have rephrased it to
“severe asthma unresponsive to inhaled corticosteroids (ICS) therapy resulting in poor
symptom control and increased exacerbations.” (line 61-62).

4. The introduction lacks focus and the language needs improvement.
Answer: We sincerely thank the reviewer for taking the time to review our work. We have
revised the manuscript accordingly and requested professional proofreaders to improve the
overall language quality.
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genes and potential biomarkers for childhood asthma by utilizing an established
bioinformatic analysis approach,” which we are submitting for consideration for publication as
an Original Research article in "Biomedicines™ (Manuscript ID: biomedicines-1888331). We
would like to thank the editor and reviewers for their constructive and insightful comments. Here,
we are sending our revised manuscript in accordance with the comments given by the reviewers.
We have carefully examined the raised questions and have answered or made changes accordingly.
The revised parts are highlighted as a yellow color. We believe that the manuscript is greatly
improved by the revisions. Thank you very much for your consideration of our work. Hope very
much these revisions are adequate. We appreciate your assistance and are looking forward to
hearing from you.

Sincerely yours,

Apt. Wirawan Adikusuma, M.Sc., Ph.D

Department of Pharmacy,

University of Muhammadiyah Mataram, Indonesia

JI. KH. Ahmad Dahlan No.1, Pagesangan, Mataram, Nusa Tenggara Barat, 83115, Indonesia



The changes made to the manuscript have improved the understanding, but there are still errors
in the language. Please do not use contracted form as this is a scientific text. There are also some
sentences in need of explanation:

1. Line 44: "amongst the top 20 countries in the world.” What do you mean by top 20
countries? Top in regard to what?
Answer: Many thanks for the reviewer's comments. We have revised the sentence to be
"Asthma is the most prevalent chronic disease affecting children, and it is among the top
20 conditions in the world for disability-adjusted life years in children.” (line 43-45)

2. Line 63: What is GINA?
Answer: We thank the reviewer's comments. Gina is Global Initiative for Asthma. We
have added it in the introduction part (line 64)

3. Line 81 and 220: What is MCC/MCC algorithm?
Answer: We sincerely thank the reviewer's comments. MCC is a maximal clique
centrality method to predict essential proteins more accurately from the yeast PPI
network (line 81-82).



Acrtikel accepted 13 September 2022 dan terbit pada tanggal 16 September 2022

omedici « @
biomedicines

Identification of Hub Genes and Potential Biomarkers for Childhood

Review for this Journal ] Asthma by Utilizing an Established Bioinformatic Analysis Approach

A ' 1O 5 ) s
by @ Ichtlarlnl_NuruII_lta Sa_ntrl , 8 Lalu Muhammad Irham 2 ©, @ Gina Noor Djalilah 3,
‘Dyah Aryani Perwitasari 2

. @ Yuniar Wardani !, & Yohane Vincent Abero Phiri 45 ® and
: & Wirawan Adikusuma 6." &
Article Menu

Submit to this Journal J

1 Faculty of Public Health, Universitas Ahmad Dahlan, Yogyakarta 55164, Indonesia

Academic Editor ~ 2 Faculty of Pharmacy, Universitas Ahmad Dahlan, Yogyakarta 55164, Indonesia
3 Medical Faculty Muhammadiyah Surabaya, Surabaya 60115, Indonesia

e Claudia Landi 4 School of Public Health, College of Public Health, Taipei Medical University, Taipei 11031, Taiwan
5 Institute for Health Research and Communication (IHRC), Lilongwe P.O. Box 1958, Malawi
6 Departement of Pharmacy, University of Muhammadiyah Mataram, Mataram 83127, Indonesia

Subscribe SciFeed " Author to whom correspondence should be addressed.

Recommended Articles Biomedicines 2022, 10(9), 2311; https:/idoi.org/10.3390/biomedicines10092311

. Submission received: 12 August 2022 / Revised: 8 September 2022 / Accepted: 13 September 2022 /
Related Info Links )
Published: 16 September 2022

More by Authors Links (This article belongs to the Special Issue Allergy and Asthma: From Pathogenesis to Molecular Understanding
of Therapies)

Download v Browse Figures Review Reports Versions Notes



