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ABSTRACT

Atopic dermatitis (AD) is a chronic inflammatory skin disease, with recent studies indicating that immune cells, such as mono-
cytes and inflammatory cytokines, play a crucial role. By retrieving datasets from public databases and analysing immune cell
infiltration in lesional skin using CIBERSORT, we found that monocytes and M2 macrophages were significantly upregulated in
atopic dermatitis. Differentially expressed gene (DEG) functional enrichment analysis revealed that cytokine-cytokine receptor
interaction was the most significantly enriched pathway. Further analysis of cytokines and their receptors, along with their cor-
relation with infiltrating immune cells, identified IL36G-expressing monocytes as a key target in atopic dermatitis. We compared
immune cell infiltration and cytokine-related targets in similar inflammatory skin diseases, such as psoriasis and urticaria, to
evaluate similarities and differences among these three skin conditions. The analysis revealed that IL36G-expressing monocytes
were also highly expressed in psoriasis but did not play a pivotal role in urticaria. Finally, we used molecular docking to predict
and validate drugs targeting IL36G. Our study highlights IL36G-expressing monocytes as a common key target in atopic derma-
titis and psoriasis, offering novel insights and therapeutic strategies for these related diseases.

1 | Introduction immune dysregulation leading to skin hypersensitivity to envi-
ronmental triggers.

Atopic Dermatitis (AD) is a common chronic inflammatory

skin disease characterised by dry skin, itching and recurrent
rashes, which significantly impact patients' quality of life [1-3].
The prevalence of AD is approximately 10% in adults, while it
is as high as 15%-20% in children [4]. The pathogenesis of AD
is complex, involving multiple factors such as genetic predis-
position, immune system abnormalities, and environmental
influences [5]. The characteristics of the AD phenotype in-
clude IgE-mediated sensitisation, skin barrier dysfunction, and

IL-36 is a cytokine that plays a significant role in immune re-
sponses and inflammation, belonging to the IL-1 family [6]. Three
subtypes—IL-36c, IL-3683, and IL-36y—are primarily expressed
in various cell types, including monocytes and macrophages.
Among them, IL-36G (Interleukin-36 gamma) is particularly im-
portant in skin inflammation and immune responses, especially
in autoimmune and inflammatory diseases [7]. IL-36G is highly
expressed in several inflammatory diseases and correlates with
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disease severity. Under conditions of infection, injury, or autoim-
mune diseases, monocytes produce increased levels of IL-36G.
Studies have shown that the mRNA expression of IL-36G is signifi-
cantly upregulated in the eczematous skin areas of patients with
atopic dermatitis [8]. Research has shown that IL-36G is highly
expressed in the lesional skin of patients with acute generalised
pustular psoriasis. In vitro, pathogenic drugs can specifically in-
duce peripheral blood monocytes to directly release IL-36G or, in
the presence of autologous peripheral blood monocytes, induce
its release from keratinocytes [9]. In patients with inflammatory
bowel disease, IL-36G is significantly increased in the infiltrated
mucosa and is produced by T cells, monocytes/macrophages, and
plasma cells [10]. IL-36G exerts a pro-inflammatory effect on pri-
mary human keratinocytes [11]. As key components of the inflam-
matory response, monocytes are involved in antigen presentation
and the regulation of immune responses [12]. Monocytes play a
crucial role in skin inflammation, and the inflammatory lesions
in the skin depend on the expansion of activated monocytes and
macrophages, as well as lymphatic drainage to the lymph nodes
[13]. Additionally, monocytes are attracted to inflamed skin by
various chemokines and cytokines [14]. Increased infiltration of
monocytes is a hallmark of both acute and chronic inflammatory
diseases [15]. When monocytes infiltrate the skin, they release
various inflammatory mediators, such as cytokines and chemo-
kines, which initiate and sustain local inflammation, resulting
in symptoms like itching, redness, swelling, and skin damage.
Monocytes interact with other immune cells, including T cells, B
cells, and mast cells, to amplify or regulate immune responses,
contributing significantly to the chronic inflammatory state in
atopic dermatitis [16].

Atopic Dermatitis (AD), psoriasis (PSO) and chronic urticaria (CU)
are clinically distinct inflammatory skin conditions. Psoriasis is
a chronic, relapsing inflammatory disease, while urticaria is an
acute skin reaction triggered by allergens. Despite the differences
between AD and PSO, they share some common features, such as
immune cell infiltration in the skin, altered expression of simi-
lar pro-inflammatory cytokines, and changes in the skin barrier
[17]. Although various treatment options are available, including
topical medications, systemic therapies, and biologics, the effec-
tiveness of atopic dermatitis treatments remains challenging due
to individual differences and the diversity of the disease [18, 19].
Therefore, gaining a deeper understanding of its pathogenesis and
related factors is of great significance for advancing research and
improving clinical diagnosis and treatment.

This study, based on transcriptomic data from lesional skin, aims
to identify key immune cells and therapeutic targets involved in
atopic dermatitis lesions. Furthermore, it investigates the roles
of these targets in similar inflammatory skin diseases, such as
psoriasis and urticaria. The findings provide critical insights for
the clinical diagnosis and treatment of atopic dermatitis.

2 | Material and Methods
2.1 | Transcriptome Data Source
We downloaded the atopic dermatitis RNA-Seq dataset

GSE224783, including 33 skin samples from 11 patients’ acute,
chronic and non-lesional skin biopsies, from the GEO database

detected by GPL16791. The raw gene expression data in psoria-
sis and controls were gathered from datasets GSE67785, which
included 28 skin samples from psoriasis patients’ lesions and
uninvolved skin. For CU, we included 9 lesional skin samples
and 12 non-lesional skin samples from GSE72540. Finally, we
downloaded the AD and psoriasis dataset GSE224783, including
10 AD lesional skins and 9 psoriasis lesional skins. Differentially
expressed genes (DEGs) were screened using the ‘limma’ soft-
ware package [20], and p <0.05 and llogFC|>1 were considered
to indicate significant differences.

2.2 | Functional Enrichment Analysis of DEGs

GO (Gene Ontology) and KEGG (Kyoto Encyclopedia of Genes
and Genomes) enrichment analyses of DEGs were performed
using the ‘clusterProfiler’ and ‘ggplot2’ package [21]. GSEA was
performed on the gene expression matrix through the ‘cluster-
Profiler’ package, and the ‘c2.cp.kegg_legacyv2023.2.Hs.sym-
bols.gmt’ was selected as the reference gene set. Enrichment was
statistically significant when p <0.05.

2.3 | Immune Infiltration Analysis

To assess the degree of immune cell infiltration in the skin, the
CIBERSORT algorithm [22] was used to calculate the proportions
of different immune cell types based on the expression levels of
immune cell-related genes. The ‘ggplot2’ package was further
used to show the differences in 22 types of infiltrating immune
cells between groups. Additionally, the Spearman method was
employed to analyse the correlation between core biomarkers and
the expression levels of infiltrating immune cells. The p-values
have also been adjusted using the same Benjamini-Hochberg
method. A p<0.05 was considered statistically significant.

2.4 | Identification of Small Molecular
Therapeutic Agents

The Broad Institute's Connectivity Map ((MAP) database (https://
clue.io/) was used for the identification of small candidate mole-
cules related to AD [23]. For the identification of small candidate
chemical molecules, DEGs (llogFCl> 1) were introduced into the
cMAP database for GSEA. The PubChem (https://pubchem.ncbi.
nml.gov) was used for the extraction of detailed information and
3D confirmation of the established small molecules. Then, molec-
ular docking experiments were carried out, and the crystal struc-
tures of key targets were retrieved from the human database in the
PDB (https://www.rcsb.org/) database. AutoDockTool software
was used to dewater and hydrogenate the receptor protein, and
PyMOL 0.99rc6 software was used to perform molecular docking
between small drug molecules and target proteins. A negative
value indicates free binding. In this study, a binding energy value
less than —5kcal/mol was set as significant binding.

2.5 | Statistical Analysis

R software (version 4.3.3) was used for statistical analysis. Data
was shown as mean + standard deviation (SD). The differences

20f 12

Journal of Cellular and Molecular Medicine, 2025


https://clue.io/
https://clue.io/
https://pubchem.ncbi.nml.gov
https://pubchem.ncbi.nml.gov
https://www.rcsb.org/

group Wl control Wl lesion

Gel Progortion

N

|JIL||“E|I. “ﬂl N *'L il L

aroup [l convo [l 50 W octsmenoy [l Mocostoesnio [l Morocres LR —  Ra——
1 sconcnane I vocommooosst [l Nowopnis [l Toomcotmamoryustng [l Teot roqusory.Tos. y 0.6 f& FaV] f & f‘ PV
& s
centype Il u ™1 n f@*,‘?’ J,;ffj’ (dfjf s’)fé* f'&,f‘,{
I oenstcemsrosinn [l Mostcots ocvored [ Wkcetrosing [l Tects o8 &
I oo W vonconcroesng [ psmacess ] Toowsomcuschopac ¥4 o4 f
R
c BP enrichment of Upregulate genes BP enrichment of Downregulate genes
positive regulation of ol cyekioe ® fatty acid metabolic process )
rosponse 1o vins ) organic acid biosyitet process ®
positive regulation of defense response ® carboxylic acid biosynthetic process. [ )
value
B i Count
defense response to bacterium [ ] 610 monocarboxylic acid biosynthetic process ] .12
daio o 14
o
@® 6
2e-10 @ =
response to molecule of bacterial origin [ ] response to salt ] ® »
§ §
B Count - o=
5 o 5
H o 756 2
a -1 pvalue
response to lipopolysaccharide { ® ® 3 lipid catabolic process ° i
5e-04
® 2 de-04
@ s 3004
@ 3 2004
leukocyte mediated immunity ® @ response to metal ion e o0t
o
epidermis development { ® fatty acid biosynthetic process .
defense response to virus . cellular response to salt{ +
defense response to symbiont{ Oot-cal adhesion via pissma-membrane 1.5
30 32 3 3% 125 150 175 200 225
Count Count
D KeGe E 100
Term Name N ¥
== Cytokine Cytokine Receptor Interaction 205 0002 002
— Jak Stat Signaling Pathway 161 005 018
075
2
Cpokine-cytokine recepiorintsacton- ® §
&
]
5
€
5
3
&
2
§
Count <
1L-17 signelng pth ° h
sinalng pethwey P
o=
@
§ @~
H
& pualue
B 505
oets __ .
ves ot gscon wen o o 4005
0d cytokane g
2005
k]
S
Uinoleic acd melabolism{ 3
€
5
[:4
o " 2 = o Rank in Ordered Dataset

Count

FIGURE1 | Legend on nextpage.
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FIGURE1 | Immune infiltration and enrichment analysis of DEGs in AD. (A) The stacked histogram shows the distribution of 22 immune cell
infiltrations between AD lesions and controls. (B) The boxplot of the proportions of 22 immune cell types reveals the differences in immune cell pro-
portions between AD lesions and controls. (C) GO (D) KEGG, and (E) GSEA analyses of DEGs between AD lesions and controls. *p <0.05, **p <0.01,

#rED £0.0001.

between the two groups were evaluated by student's t-test with a
result of p <0.05 for statistical significance.

3 | Results

3.1 | IL-36G-Expressing Monocytes May Be a Hub
Target in Atopic Dermatitis

To study DEGs in atopic dermatitis lesions, we downloaded the
gene expression matrix from GSE224783 datasets. We screened
for DEGs using the thresholds of p<0.05 and IlogFC| > 1, iden-
tifying 997 DEGs, including 509 upregulated and 488 downreg-
ulated genes.

As atopic dermatitis is a classic inflammatory skin disease, we con-
ducted Immune infiltration analysis on lesional skin DEGs. First,
we quantified the levels of immune cell infiltration and presented
the proportions and differences of 22 types of immune cell infil-
trates in histogram form (Figure 1A). The histogram of immune
cell infiltration differences showed that the abundance of mono-
cytes, M2 macrophages, resting CD4+ memory T cells, activated
dendritic cells (DCs) and plasma cells was significantly higher in
the lesional skin compared to the control group, while resting mast
cells, activated NK cells, naive CD4+ T cells, memory B cells, and
MO0/M1 macrophages showed lower infiltration (Figure 1B).

We then used the ‘clusterProfiler’ package in R to perform GO
and KEGG enrichment analyses to explore the potential bio-
logical functions of the DEGs. The results indicated that the
biological processes of upregulated genes were concentrated
in the positive regulation of cytokine production and defence
responses against bacteria, viruses and lipopolysaccharides,
while downregulated genes were associated with fatty acid
metabolism, carboxylic acid biosynthesis and organic acid
biosynthesis (Figure 1C). KEGG analysis showed that the in-
teraction between cytokine-cytokine receptor interaction was
the most significantly enriched pathway (Figure 1D), and the
prominent differential signalling pathway identified by GSEA
analysis was also cytokine -cytokine receptor interaction
(Figure 1E).

We extracted 30 differentially expressed cytokines and their recep-
tors from the most significantly enriched pathways. Among these
genes, IL36A, IL36G, IL19 and CXCL1 showed significant differ-
ences with p<0.0001 (Figure 2A). Analysing the co-expression
relationships among these 30 genes revealed a good correlation
between them (Figure 2B), suggesting their strong involvement
in the pathogenesis of atopic dermatitis. Finally, we further in-
vestigated the correlation of cytokines and their receptors with
immune cells, finding that IL-36G was highly expressed specifi-
cally in monocytes (p <0.001, Figure 2C), indicating that IL-36G-
expressing monocytes may be a core target in atopic dermatitis.

3.2 | IL-36G-Expressing Monocytes Are Also
Highly Expressed in Psoriasis

From the GSE67785 dataset, we identified 1848 DEGs in psori-
atic skin, including 882 upregulated genes and 966 downregu-
lated genes. Next, we similarly studied the immune infiltration
in psoriasis and found that M2 macrophages, monocytes, and
resting CD4+ memory T cells were significantly elevated in pso-
riasis, similar to the findings in atopic dermatitis, while resting
mast cells were reduced (Figure 3A).

GO analysis of the differential genes in psoriasis showed that
the functions of upregulated genes were enriched in the posi-
tive regulation of cytokines, while downregulated genes were
focused on the muscular system and membrane potential
(Figure S1A). KEGG and GSEA analyses revealed that the
cytokine and cytokine receptor pathways were also the most
significantly enriched signalling pathways (Figure 3B,C). We
extracted the genes from these pathways and found an intersec-
tion with atopic dermatitis, identifying 23 common cytokines
and receptors (Figure 3D). IL36G was also highly expressed in
psoriasis, and correlation analysis indicated that IL36G was
closely related to IL36A, IL19, CXCL1, and CXCLS, all of which
participate in the pathogenesis of psoriasis (Figure 3E).

Finally, we examined the correlation and expression of these cy-
tokines and their related receptors in immune cells, discovering
that monocytes had the highest positive correlation with these
genes, with IL-36G-expressing monocytes also showing high ex-
pression in psoriasis (Figure 3F). Through immune cell-related
analysis, we found that IL36G-expressing monocytes may be a
common target in both atopic dermatitis and psoriasis.

3.3 | IL-36G Is Expressed but Is Not Associated
With Monocytes in Chronic Urticaria

Next, to investigate the similarities and differences be-
tween chronic urticaria, psoriasis, and atopic dermatitis, we
screened the DEGs in lesional and non-lesional skin tissues
of patients with CU, identifying 597 DEGs, including 420 up-
regulated genes and 177 downregulated genes. The immune
infiltration results showed significant infiltration of helper
T cells in urticaria, while Treg cells, naive B cells, resting
dendritic cells (DCs), and activated NK cells were reduced
in abundance (Figure 4A). Correlation analysis of immune
cells revealed a positive correlation between monocytes and
eosinophils in urticaria (Figure 4B). KEGG analysis showed
significant enrichment in the cytokine and cytokine receptor
signalling pathways, encompassing 28 genes (Figure 4C). We
identified five cytokines and receptors that intersected be-
tween urticaria, atopic dermatitis, and psoriasis: IL36G, IL20,
IL1B, CXCR1, and CXCL1 (Figure 4D). Correlation analysis
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FIGURE 3 | IL-36G-expressing monocytes are also highly expressed in PSO. (A) The boxplot of the proportions of 22 immune cell types reveals
the differences in immune cell proportions between PSO lesions and controls. (B) KEGG and (C) GSEA analyses of DEGs between PSO lesions and
controls. (D) Venn diagram showing 23 overlapping genes associated with AD and PSO's cytokines and cytokine receptors. (E) Co-expression of 23

common cytokines and cytokine receptors. (F) The correlation between 23 common cytokines and cytokine receptors and 22 immune cells. *p <0.05,

% <0.01, ***p < 0.001, ****p < 0.0001.

with immune cells revealed that IL-36G was positively cor-
related with activated mast cells in CU but showed no cor-
relation with monocytes (Figure 4E). This result suggests
that IL-36G-expressing monocytes may be important targets
for distinguishing between atopic dermatitis/psoriasis and
chronic urticaria.

3.4 | IL-36G-Expressing Monocytes Also Show
Differential Expression in Atopic Dermatitis
and Psoriasis

We further investigated the DEGs and cytokines in atopic der-
matitis and psoriasis, identifying 466 DEGs from GSE182740,
which included 133 upregulated genes and 333 downregulated
genes. Immune infiltration analysis showed that the most sig-
nificant differences in abundance were again observed in M2
macrophages and monocytes in both conditions. M2 macro-
phages were elevated in atopic dermatitis, while monocyte infil-
tration increased in psoriasis (Figure 5A).

After screening multiple groups, we identified five common dif-
ferential cytokines (Figure 5B,C) and examined the relationship
between immune infiltration and these five genes. The results
indicated that IL-36G had the highest correlation with mono-
cytes (p<0.001), and the other three cytokines were also cor-
related with monocytes (Figure 5D-H). These findings suggest
that the central gene may influence the immunological features
of atopic dermatitis and psoriasis, particularly regarding mono-
cyte abundance.

3.5 | Drug Prediction

We performed molecular docking of clinical drugs and IL-36G
using three different therapeutic drugs for atopic dermatitis and
psoriasis to verify IL-36G as a key target for treating these con-
ditions. The docking of glucocorticoid dexamethasone, aryl hy-
drocarbon receptor agonist Tapinarof, and Janus kinase (JAK)
inhibitor Upadacitinib with IL-36G showed that their affinities
were all less than —5.0kcal/mol. This indicates high affinity
and suggests that these drugs may exert therapeutic effects on
atopic dermatitis by targeting IL-36G (Figure 6A-C). Finally,
the atopic dermatitis-specific DEGs were input into the cMAP
database to screen the two small-molecule drugs most highly
correlated with atopic dermatitis, identified as Ambrisentan
and Teneligliptin, which are considered an Endothelin receptor
antagonist and a Dipeptidyl peptidase inhibitor, respectively.
Docking of Ambrisentan and Teneligliptin with IL-36G con-
firmed their binding energies were also less than —5.0kcal/mol
(Figure 6D,E), demonstrating that these small-molecule drugs
can bind to IL-36G and exert potential therapeutic effects,

making them promising candidates for treating atopic derma-
titis and psoriasis.

4 | Discussion

Through mining public transcriptome databases and apply-
ing a series of integrative biological methods, we identified
a specific group of immune cells and key targets in atopic
dermatitis, providing new insights for clinical diagnosis and
treatment.

The IL-36 axis is a critical component of the skin inflamma-
tion process, playing a pivotal role in various inflammatory
skin diseases [6], involved in both innate and adaptive immune
responses. In the skin, the cellular sources of IL-36 cytokines
include keratinocytes as well as immune cells. IL-36 gene ex-
pression has been detected in human monocytes and macro-
phages [24]. Notably, IL-36G expression has been identified
within monocytic infiltrates of psoriatic skin lesions [25], fur-
ther implying the important role of IL-36G-expressing mono-
cytes in mucosal inflammation. However, there is currently a
lack of research on the expression of monocytes and their cy-
tokines in inflammatory skin diseases, particularly in lesional
skin of atopic dermatitis. In our study using the GSE224783
dataset, we identified 997 DEGs in atopic dermatitis. Immune
infiltration analysis revealed that immune cells, particularly M2
macrophages and monocytes, were concentrated in the lesional
skin. GO analysis showed that the biological processes were cen-
tred around cytokine production. KEGG and GSEA enrichment
analyses indicated that cytokine and cytokine receptor path-
ways are closely associated with atopic dermatitis. By extracting
30 core genes from these pathways, we identified IL-36-related
cytokines. Correlation analysis between cytokines and immune
cells confirmed that IL-36G is specifically expressed in mono-
cytes in atopic dermatitis, thereby identifying specific targets for
atopic dermatitis.

We analysed the role of IL-36G and monocytes in inflammatory
skin diseases clinically similar to AD. AD and PSO are common
chronic inflammatory diseases that exhibit directional associ-
ations with each other [26], and share genetic profiles, immune
pathways, pathological changes, and comorbidities [27]. The
shared characteristics of AD and PSO include increased epider-
mal hyperplasia and the infiltration of T cells and dermal den-
dritic cells (DCs) into the skin [28], as well as epidermal barrier
disruption and impaired terminal differentiation of keratino-
cytes in lesional skin [29, 30]. In psoriasis, IL-36G is primar-
ily found in keratinocytes and is also expressed in infiltrating
monocytes [24]. Using the same bioinformatics approach, we
confirmed that M2 macrophages and monocytes are similarly
elevated in psoriasis. Cytokine-related pathways were found
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FIGURE4 | IL-36G is expressed but is not associated with monocytes in CU. (A) The boxplot of the proportions of 22 immune cell types reveals
the differences in immune cell proportions between CU lesions and controls. (B) The correlation of immune cells. (C) KEGG analyses of DEGs be-
tween CU lesions and controls. (D) Venn diagram showing 5 overlapping genes associated with AD, PSO, and CU's cytokines and cytokine receptors.
(E) The correlation between 5 cytokines and cytokine receptors and 22 immune cells. *p <0.05, **p <0.01.
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FIGURE 6 | Molecular docking of therapeutic drugs. (A) Binding conformation of IL-36G and Dexamethasone (binding energy =—6.2kcal/mol).
(B) Binding conformation of IL-36G and Tapinarof (binding energy = —5.9 kcal/mol). (C) Binding conformation of IL-36G and Upadacitinib (binding
energy = —6.0kcal/mol). (D) Binding conformation of IL-36G and Ambrisentan (binding energy =—5.7kcal/mol). (E) Binding conformation of IL-

36G and Teneligliptin (binding energy = —5.4kcal/mol).

to be significantly enriched in psoriasis. Further analysis re-
vealed that IL-36G-expressing monocytes are highly expressed
in psoriasis, indicating their potential as a shared therapeutic
target for both atopic dermatitis and psoriasis. Moreover, differ-
ential gene expression analysis between atopic dermatitis and
psoriasis demonstrated higher levels of IL-36G and monocytes
in psoriasis.

AD and CU are both type 2 inflammatory skin diseases, accom-
panied by severe itching that affects both children and adults
[31]. Itch stimuli and disruptions to skin barrier integrity trig-
ger epithelial stress responses, leading keratinocytes to release
epithelial-derived cytokines [32]. Cytokines, including IL-4, IL-
13, TSLP, IL-31, IL-25, and IL-33 [33, 34], are released by mast
cells, group 2 innate lymphoid cells, keratinocytes, and type
2T lymphocytes. These cytokines serve as key regulators of
chronic itch [35]. Type 2 immune responses and cytokines play
a prominent role in the pathophysiology of chronic pruritic skin
diseases [35], mediating the clinical manifestations of type 2 in-
flammatory skin disorders. Previous studies have confirmed the
critical role of IL-36G and IL-36G-expressing monocytes in AD.
However, there is currently a lack of research on their role in CU.
Our findings revealed that although IL-36G is highly expressed

in both diseases, monocytes do not show significant differences
in CU. This suggests that IL-36G-expressing monocytes may
serve as a key target for distinguishing between AD and CU.

Although the mechanisms of AD and PSO differ, most conven-
tional systemic therapies, including immunosuppressants and
phototherapy, are effective for both conditions. Target-specific
drugs, such as JAK inhibitors and PDE4 inhibitors, can also
be used safely and effectively for both diseases. Tapinarof is
a small-molecule aryl hydrocarbon receptor (AhR) agonist
clinically used to treat psoriasis and atopic dermatitis [36].
Upadacitinib is a selective Janus kinase (JAK) inhibitor that ef-
fectively inhibits JAK1, thereby suppressing cytokine signalling
pathways critical to inflammatory diseases. It is used to treat
chronic inflammatory skin diseases, including AD and PSO [37].
We conducted molecular docking analysis of DEX, Tapinarof,
and Upadacitinib with IL36G and found that these drugs exhibit
strong binding affinity. This suggests that they may exert their
effects by inhibiting IL36G, thereby supporting the feasibility of
targeting IL36G in inflammatory skin diseases. Additionally,
CMap analysis predicted potential small-molecule drugs capa-
ble of reversing the expression of DEGs in AD. Validation stud-
ies revealed that the predicted drugs also demonstrated strong
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binding to IL36G. Topical application of ambrisentan has been
shown to alleviate histological inflammation and cytokine ex-
pression in lesional skin of mice [38], while teneligliptin reduces
the expression of pro-inflammatory cytokines [39].

This study, based on bioinformatics and immune infiltration
analysis, identified IL36G-expressing monocytes as a critical
target in atopic dermatitis (AD) and an important player in psori-
asis. IL36G-expressing monocytes are specifically expressed in
both psoriasis and AD, and they can serve as a distinguishing
target between urticaria and AD, two type 2 inflammatory skin
diseases. However, this study has some limitations. Firstly, the
number of transcriptome datasets for atopic dermatitis in our
study is limited, and no additional datasets were used to validate
the analysis results. Finally, the biological function and molec-
ular mechanisms of IL36G monocytes in atopic dermatitis re-
quire further investigation, and the efficacy of the two predicted
IL36G-targeting drugs also awaits validation.

This study identified IL36G-expressing monocytes as a poten-
tial target for AD and demonstrated through immune infiltra-
tion analysis that AD shares similarities with psoriasis rather
than urticaria. IL36G-expressing monocytes serve as a com-
mon biomarker for AD and psoriasis and can also be used as
a distinguishing target between AD and urticaria. These find-
ings provide a novel therapeutic target for the clinical treat-
ment of AD.
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