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Abstract
Abnormal lipid metabolism is regarded as a crucial cause of psoriasis. The specific mech-

anism of how phospholipase PLA2G4Bmediates local immune dysfunction and skin lesions

remains unclear. The aim of this study was to explore the mechanisms of anti-psoriasis and

immune suppression effect by inhibiting PLA2G4B in psoriasis progression. We success-

fully transfected si-PLA2G4B in a murine keratinocyte cell-line PAM212 to verify the effect of

progression by PLA2G4B. The Imiquimod psoriasis mouse model was then successfully

constructed, followed by emulsion wrapped PLA2G4B-siRNA applied to the skin lesions.

The phenotype, pathology, immunofluorescence staining of PLA2G4B, IL17, CD3, and

CD1b, and bulk transcriptome analysis were performed to decipher the effect and mech-

anism of si-PLA2G4B. Interfering with PLA2G4B significantly inhibited the proliferation and

migration of PAM212. The interference of PLA2G4B in vivo showed a therapeutic effect on

psoriasis, comparable to that of betamethasone. The phenotype and pathology revealed

reduced keratinocytes in the si-PLA2G4B group compared to the model mice.

Immunofluorescence showed that CD1b, CD3þ T cells, and IL17 were suppressed in the

skin lesions. RNA-seq and deconvolution revealed that immune cells such as myeloid den-

dritic cell and T cell CD8þ naive were inactivated. Th17 reduce the release of inflammatory

factors such as IL17 and IL36. Pathway analysis revealed the potential therapeutic mech-

anism involved in the inhibition of sphingolipid or ceramide secretion. This study verified the

anti-psoriatic effect of using si-PLA2G4B. The immune response was alleviated after admin-
istration. This phospholipase inhibition-based therapy sheds light on the pharmaceutical potential against psoriasis.

Keywords: Psoriasis, PLA2G4B, inflammatory factors, medicine, lipid metabolism disorder, transcriptome

Experimental Biology and Medicine 2021; 246: 1253–1262. DOI: 10.1177/1535370221993424

Introduction

Psoriasis is a chronic skin disease characterized by
inflammation, rapid epidermal proliferation, and keratotic
dysfunction, with approximately 2–3% in the human pop-
ulation. The pathogenesis is affected by various factors
such as genes and the environment,1 and its pathogenesis
is currently unclear. Many studies have shown that psori-
asis also has abnormal lipid metabolism like other autoim-
mune diseases and autoinflammatory diseases.2 Changes

in the psoriasis lesion’s phospholipid composition suggest
that lipid deposition in the reticuloendothelial system can
cause inflammation and dekeratinization of the skin.3,4

However, the causal relationship between psoriasis and
lipid metabolism, and the mechanisms of lipid metabolism
abnormalities and immune effects remain unclear.

The phospholipase A2 (PLA2) family consists of 11
members with distinct localizations and substrate specific-
ities.5 PLA2 can catalyze the hydrolysis of cell membrane
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phospholipids, thereby releasing arachidonic acid, while
psoriatic lesions also release arachidonic acid by activating
sphingomyelinase in the cell surface.6 Arachidonic acid is
further metabolized to a lipid hormone such as eicosanoid
to regulate the inflammatory response. We found that PLA2
promotes lipids’ abnormal metabolism and causes patho-
logical phenomena such as a hyperproliferative state,
inflammatory secretion, keratosis dysfunction, and hyper-
migration. PLA2 is a promising predictor of comorbidities
in patients with severe psoriasis.7 Combining previous lit-
erature studies8 and data analysis, we found that PLA2 can
activate a cascade of downstream inflammatory factors and
cause various pathological features of psoriasis. The exog-
enous PLA2 gene has recently been reported to promote the
recruitment of CD1 to effector T cells to present new lipid
antigens.9 The main function of CD1 protein is to mediate
the presentation of lipid and glycolipid antigens derived from
themselves or microorganisms to T cells. Van Rhijn et al.
Found that CD1b has the characteristic of presenting both
autophospholipids and pathogenic microorganism phospho-
lipids to T cells without identification and then produces
autoimmunity.10 PLA2G2F was expressed in terminally dif-
ferentiated keratinocytes in the suprabasal epidermis.
Blocking PLA2G2F may be a novel approach for specific
treatment of psoriasis, skin cancer, or other conditions char-
acterized by epidermal hyperplasia.11 Our previous research
found that fatty acid and lipid metabolism pathways are
involved in the process of psoriasis. The PLA2 family’s
seven genes are significantly up-regulated, of which
PLA2G4B is the most prominent (P value was significantly
higher than that of PLA2G2F).12 By searching the human
protein atlas database, we found that PLA2G4B was
also expressed in keratinocytes. Furthermore, the down-
regulation of PLA2G4B has been involved in phosphatidyl-
choline conversion to anti-inflammatory lipoxins.13

The current research on PLA2G4B is not thorough enough,
and its specific mechanism of regulating skin homeostasis
needs to be proved and extended experimentally.

In the process of downstream inflammatory reactions
and keratinocyte dysplasia, innate immune-mediated skin
cell inflammation plays a crucial role in developing psori-
asis.14 Current studies have found that keratinocytes, mac-
rophages, and dendritic cells release IL-1215 and promote T
cell, Th1 cell, and Th22 cell release of IL-17.16,17 The release
of such cytokines acts on keratinocytes, aggravating the
skin inflammatory response of psoriasis. Th17 cells secret-
ing IL-17 are among the first to be activated during immune
responses,18 suggesting that IL-17 may play an essential
role in the early stages of inflammation.

Therefore, we hypothesized that PLA2G4B could acti-
vate IL-17 production through the CD1b lipid antigen path-
way as the key point. We used siRNA-505 to construct
PLA2G4B targeted silencing cells, proving the role of
PLA2G4B in psoriasis. Wrap siRNA-505 in liposomes to
make an emulsifier, apply it to the Imiquimod (imq) psori-
asis mouse model’s skin lesions, and compare the efficacy
with betamethasone. The flow chart of the study design is
shown in Figure 1. This study further demonstrates the
importance of abnormal lipid metabolism in the occurrence
of psoriasis. It also provides theoretical and experimental
evidence that PLA2G4B can be used as a potential target to
correct abnormal lipid metabolism and relieve psoriasis.

Materials and methods

Design and synthesis of PLA2G4B-siRNA interfering
plasmid

According to the target design principles, the required
siRNA core target sequences (one each in the forward
and reverse directions) are obtained by calculation.

Figure 1. Flow chart of the study design.
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The forward sequence is as follows:

siRNA-PLA2G4B-350: 50-GGACCUGGUGACCGGAG
AUTT-30

siRNA-PLA2G4B-505: 50-GCGAGUGGCUCGUCAGCA
ATT-30

siRNA-PLA2G4B-1375: 50-CCCUGAGUCAUGGCCAG
AATT-30

BbsI was selected as the endonuclease of the vector
plasmid. The siRNA sequence plus the sticky end of the
endonuclease BbsI is the final fragment of interest.
Polymerase chain reaction (PCR) thermal cycling parame-
ters: 37�C, 30min; 95�C, 5min; 25�C, 5min. It was then
diluted 200-fold with ddH2O. The vector plasmid and
siRNA fragment were ligated in 1:1 molar T4 ligase, and
the 10mL system was left at 4�C overnight. Take the com-
petent cells and melt them in ice. Add 5 mL of the ligation
product to 50 mL of competent cells. Leave on ice for 30min,
42�C, 90 s. Quickly transfer to ice and let stand for 3min.
Add 900mL Luria-Bertani (LB) medium without Ampicillin
(Amp), 180 r/min, 37�C, 1 h, and 20 mL coated LB selection
plate medium overnight at 37�C. Pick single clones and
expand culture, extract plasmids for sequencing and
identification.

siRNA transfection and verification of interference

efficiency

Murine keratinocyte cell line (PAM 212) was seeded in a
cell culture plate with 50–90% cell density. Next, the siRNA-
Hilymax complex (Shanghai GenePharma Co., Ltd) was
added to the cell culture well, and the plate was incubated
at 37�C in a CO2 incubator for 4 h. The medium was
changed, and the plates were incubated for 48 h.

Total RNA from cells was extracted using the Cell
Culture and Tissue Total RNA Extraction and Preparation
Mini Kit according to the manufacturer’s instructions
(Shanghai TIANGEN BIOTECH Co., Ltd). The quantity
and quality of RNA were confirmed with a NanoDrop
1000. The primers were designed using Primer Premier
5.0 software and synthesized by General Biotech Co., Ltd.
Quantitative real-time PCRwas performed using the KAPA
SYBR Green supermix PCR kit with the iCycler apparatus
system (Bio-Rad). The forward sequence is as follows:

PLA2G4B: 50-AGGAGACAGGAGACCAGAAGT-30

GAPDH: 50-GAGTCCACTGGCGTCTTCAC-30

Scratch wound-healing assay

PAM 212 cells were seeded in 24-well plates at a density of
1� 105 cells per well and incubated overnight. The cells
were then scratched with a 10-mL tip at the bottom of the
wells, and the floating cells were washed twice with the
medium. Next, the cells were transfected with siRNA-505.
Finally, each well was photographed by microscopy to cal-
culate the healing change at 0 h and 16h.

Proliferation assay

Cell proliferation was assessed by the Cell Counting Kit-
8 (CCK-8) (Dojindo Laboratories, Kumamoto, Japan).
Briefly, PAM 212 cells were seeded on a 96-well microplate
at a density of 3� 104 cells per well, and then the cells were
transfected with siRNA-505. The cells were cultured for 0 h,
24 h, and 48 h. Next, 5 mL of CCK-8 solution was added to
each well and incubated at 37�C for an additional 2 h. The
optical density was determined at a wavelength of 450 nm.

siRNA liposome emulsifier formulation

Dilute siRNA-505 with buffer phosphate buffered solution
(PBS) to prepare 50mg/mL siRNA solution. Take 6 mL
siRNA solution (300 mg) and mix with 100 mL vivo-jetPEIVR

reagent, vortex for 5 s, which is solution A. Use 50mL sterile
water to dilute 50 mL vivo-jetPEIVR buffer to prepare B solu-
tion. Add diluted B solution to A solution, vortex gently,
and incubate at room temperature for 15min to prepare
200 mL transfection mixed solution (PLA2G4B-siRNA lipo-
some emulsifier mixture).

Psoriasis model

Twenty BALB/C male mice (eightweeks old, specified
pathogen free (SPF), purchased from Shanghai Lingchang
Biological Technology Co., Ltd) were randomly divided
into four groups, with five mice in each group. A
2 cm� 3 cm area of the back was selected for hair removal,
and the corresponding therapeutic drugs were separately
applied. The control group (NC) received an even applica-
tion of vaseline. The psoriasis model group (OC) received
an application of 5% imq cream. The betamethasone group
(BT) received an application of 5% imq cream first and then
an application of betamethasone ointment (Federal Beta)
2 h later. The si-PLA2G4B group (SR) received an applica-
tion of 5% imq cream first and then application of
PLA2G4B-siRNA liposome emulsifier mixture 2 h later. To
avoid skin inflammation caused by male mice fighting
when mixed, the mice were housed separately. For 10 con-
secutive days, the mice were sacrificed after the end of
treatment. The dorsal lesions’ tissue was divided into two
parts: one was combined with 4% paraformaldehyde for
immunization, and the other was immediately stored in a
refrigerator at –80�C for use. This model can be used to
verify whether si-PLA2G4B emulsifier can delay the pro-
gression of psoriasis in the early stage. All experiments
were performed according to the principles outlined in
the Guide for the Care and Use of Laboratory Animals
(National Institutes of Health, Publication No. 86-23,
revised 1985) and approved by the ethics committee of
Shanghai Skin Disease Hospital.

Immunohistochemical staining

Mouse skin lesions were embedded and sliced for hema-
toxylin-eosin staining (HE) staining. Immunofluorescence
experiments were performed to detect the expression of
proteins such as CD3, CD1b, PLA2G4B, and IL-17 (antibod-
ies purchased from Thermo Fisher Scientific). Images were
scanned for image acquisition analysis.
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cDNA library preparation and sequencing

The ribosomal RNA in the samples was removed using the
Ribo-Zero Golden kit (Epicentre, Illumina, USA), and
cDNA libraries were prepared by TruSeq total RNA
sample preparation kit (Illumina, USA) according to the
instructions. Fragments of 300–450 bp length were recov-
ered using an agarose gel extraction kit (TIAGEN, China).
All libraries were quantified using 2100 Bioanalyzer and
pooled as 1:1 at 2 nM for sequencing in HiSeq 150 pair-
end reads (Illumina, USA). Sequence quality was estimated
using FastQC (v0.11.5).

Skin tissue RNA sequencing and functional analysis

RNA sequencing analysis was performed on NC, OC, and
SR groups’ skin tissue, and heat maps were drawn. Path
enrichment analysis of trend genes was performed using
the “KEGG.db” and “KEGGprofile” packages in the R proj-
ect (http://bioconductor.org/packages). The nCounter
Mouse Immunology Panel includes 547 genes covering
the core pathways and processes of the immune response
and 14 internal reference genes for data normalization. We
also intersected NC–OC–SR (expression increased first and
then decreased) trend cytokines with nCounter Mouse
Immunology Panel and presented it as a heat map.

RNAseq deconvolution to decipher microenvironment

We next calculated the fraction of the cell subsets using
enrichment score-based algorithm xCell from RNA-seq
data.19 Briefly, expression profile Trans Per Million (TPM)
of all samples was employed as raw signatures. R package
“immunedeconv” was applied to obtain an enrichment
score of 26 immune cell types.

Results

Successfully transfected siRNA-505 and
down-regulated PLA2G4B expression

The quantitative real-time PCR (qPCR) results showed a
successful knockdown of the PLA2G4B gene by siRNA-505
candidates. There is a statistically significant difference
between the knockdown group and the NC group
(P< 0.001), indicating that we successfully transfected the
siRNA and down-regulated the expression of PLA2G4B
(Figure 2(a)). CCK-8 results showed that the proliferation
of murine keratinocyte cells was significantly inhibited
after PLA2G4B was disturbed (P< 0.01) (Figure 2(b)). The
wound healing experiment verified that PLA2G4B has the
ability to make keratinocytes migrate. Compared with the
control group, scratch healing ability will be affected after
PLA2G4B is disturbed (Figure 2(c)).

Interfering with PLA2G4B has a therapeutic effect
demonstrated by the mouse psoriasis model

We successfully constructed a mouse model of imq
psoriasis. The phenotypic, molecular, and pathological
assessments were combined with an overall psoriasis area
and severity index (PASI) score to determine successful
modeling. Combination of imq and drugs determines
whether siRNA-505 PLA2G4B emulsifier can delay the pro-
gression of psoriasis in the early stage.

In the OC group, the skin lesions of the mice were
increasingly severe. After one week of application, erythe-
ma, fine scales, skin folds, thickening, and scaly detach-
ment were apparent. After a week of drug treatment, the
degree of skin lesions was reduced. Compared with the OC
group, the skin’s erythema color in the SR group was
darker and thinner, and the silvery-white scales were
reduced (Figure 3(a)). The PASI score of the BT group and

Figure 2. Verification of interference efficiency and PLA2G4B function. (a) siRNA-505 showed the highest inhibitory effect in PAM 212 cells. (b) CCK-8 analysis showed

that the growth of PAM 212 cells was inhibited by siRNA-505. (c) Scratch wound-healing assay shows that siRNA-505 inhibits the migration ability of PAM 212 cells. (A

color version of this figure is available in the online journal.)
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the SR group decreased significantly, but the SR group
better than the BT group (Figure 3(b)).

HE staining showed that compared with the NC group,
the mice in the other groups had thicker epithelial layers,
incomplete keratinization of the stratum corneum, and
obvious inflammatory cell infiltration in the dermis, similar
to the histological manifestations of psoriasis lesions.
Compared with the OC group, pathological changes were
confirmed in the BT and SR groups, the spinous layer
became thinner than before, and the epidermal process
gradually returned to normal. The SR group was better
than the BT group (Figure 3(c)).

Immunofluorescence showed a positive correlation

between PLA2G4B, CD1b, and IL17

PLA2G4B was significantly down-regulated in the SR
group. The results of the immunofluorescence assay of
IL-17 showed that the levels of IL-17 secreted by

keratinocytes in the OC group were significantly higher
than those in the other groups. Interference with
PLA2G4B can significantly inhibit the production of
inflammatory factors at the site of skin lesions. CD1b and
CD3 immunofluorescence experiments also showed the
same trend. These results indicate that PLA2G4B may
induce overexpression of CD1b, a lipid antigen-
presenting molecule. At the same time, the decrease of
CD3 after treatment intimate that PLA2G4B may induce T
cell activation (Figure 4).

RNA sequencing and functional analysis of
skin lesions

RNA sequencing analysis was performed on the
skin lesions of each group. RNAseq deconvolution can
decipher the microenvironment. The heatmap of the rela-
tive expression of immune cells is shown in Figure 5(a).
Wilcox test analysis found that myeloid dendritic cell and

Figure 3. Phenotype and pathology of skin lesions in mouse model of psoriasis. (a) Interference with PLA2G4B has a therapeutic effect on skin lesions in psoriatic

model mice, and the effect is better than that in the BT group. (b) Significant decrease in PASI score after drug treatment. (c) HE staining showed that the degree of

lesion repair after interference with PLA2G4B was better than that of the BT group. (A color version of this figure is available in the online journal.)
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T cell CD8þ naive were significantly activated in the OC
group and recovered to a similar level to the NC group in
the SR group (Figure 5(b)). The principal component anal-
ysis (PCA) diagram shows that the NC and SR groups are
not distinctively different while having transcriptomic dif-
ferences with the OC group. The dimensionality reduction
positions of the SR transcriptomewere between the NC and
OC groups. This shows that the treatment in the SR group is
effective (Figure 5(c)).

The expression level of trend gene increased first
and then decreased (NC-OC-SR). It was found that Il1f6

(IL-36a), Il1f8 (IL-36b), and Il1f9 (IL-36c) significantly
increased in the OC group compared with the NC group.
Gene expression in the SR group decreased to a similar
level in the NC group after treatment (Figures 6 and 7(a)).
Supplementary figure 1 summarized the changes in trend
cytokines in NO–OC–SR (significantly different between
groups), including Lce1f, Defb6, S100a9, 2010109l03Rik,
Ccl20, Defb14, Cxcl1, ll1a, Tnfsf15, and Gp1bb.

The kyoto encyclopedia of genes and genomes (KEGG)
pathway enrichment of these trend genes indicates that the
psoriasis treatment model mainly involves pathways such

Figure 4. Immunofluorescence image of PLA2G4B, CD1b, CD3, and IL17. (A color version of this figure is available in the online journal.)

Figure 5. Analysis of immune microenvironment in psoriasis lesions. (a, b) RNAseq deconvolution indicate that myeloid dendritic cell and T cell CD8þ naive were

significantly activated in the OC group and recovered to a similar level to the NC group in the SR group. (c) PCA cluster analysis. (A color version of this figure is

available in the online journal.)
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as ceramide biosynthesis, leukocyte cell–cell adhesion, and
IL-17 signaling pathway (Figure 7(b)). A co-network was
established for differentially expressed genes (DEGs) and
nuclear transcription factors (TF) of OC vs. NC, and then
KEGG pathway enrichment analysis was performed
(Figure 7(c)). It was found that metabolic activation of
sphingolipid will cause a high expression of ceramide.
Lipids and amide transmitters are up-regulated in the
inflammatory parts of the model and down-regulated
after administration, accompanied by inhibition of IL-36a,
IL-36b, IL-36c, and IL-17 signaling pathways.

Discussion

Psoriasis is a kind of auto-inflammatory disease, and its
mechanism is extremely complicated. Many patients are
accompanied by abnormal lipid metabolism. When the
lipid metabolism is corrected with drugs, psoriasis skin
lesions are relieved accordingly.20 The skin lesions’ lipid
component plays a crucial role in the vicious cycle of
inflammation and abnormal lipid metabolism in skin
lesions. However, the molecular regulatory mechanism
that initiates this vicious cycle has not been reported. It
has been found that the abnormal expression of PLA2 is

involved in the occurrence of psoriasis, but the specific
mechanism of how it mediates local skin lesions, lipid
metabolism disorders, immunological disorders is unclear.

Our cell experiment proved the effective interference
efficiency of siRNA-505 on PLA2G4B and found that
PLA2G4B has the ability to promote the proliferation and
migration of keratinocytes. We use imq ointment to con-
struct mouse model of psoriasis, and use siRNA505
PLA2G4B liposome emulsifier and betamethasone for
treatment. A clinical/molecular phenotypic evaluation
was performed based on pathology and PASI score to
verify whether the drug can inhibit the progression of pso-
riasis at an early stage. Compared with the control group,
HE confirmed the pathological change recovery.
Additionally, clinical phenotypic lesions decreased. From
the immunofluorescence pictures of the three groups, it
can be clearly seen that PLA2G4B increased significantly
in the psoriasis lesions. After smearing with siRNA emul-
sifier, the fluorescence intensity of PLA2G4B decreased sig-
nificantly, which means that the emulsifier can penetrate
the skin surface to play a role. CD1b and IL17 accumulate
in the skin lesions as we expected. A Th17 response com-
monly drives psoriasis at the molecular level, which serves

Figure 6. NC–OC–SR (expression increased first and then decreased) trend gene heat map. (A color version of this figure is available in the online journal.)
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as a major therapeutic target.21 The increase of CD3 means
the activation of total T cells.

Using this treatment model, we also performed skin
RNA sequencing of mouse lesions and treatment sites to
obtain specific key molecules, downstreammolecular path-
ways, and regulatory networks after PLA2G4B inhibition.
RNA deconvolution can reveal the immune microenviron-
ment of psoriasis lesions. In our analysis results, myeloid
dendritic cell and T cell CD8þ naive are significantly acti-
vated in OC group. CD1b-restricted Tcells can be activated
by lipids presented through myeloid dendritic cells,22

Khasawneh et al. indicate that in psoriasis not only the
skin but also the blood myeloid dendritic cells perform
Th17 recruiting capacity.23 The study has now shown that
T cell CD8þ is an important T cell cluster in psoriasis
lesions.24 Using DEG for function and pathway enrich-
ment, it was found that the model that interferes with
PLA2G4B for psoriasis mainly involves ceramide biosyn-
thesis, leukocyte cell–cell adhesion, and IL-17 signaling
pathway. The activation of sphingolipid causes high
expression of ceramide, and lipids and amide transmitters
are up-regulated in the inflammatory parts of the model.
Down-regulation after treatment was accompanied by
suppression of IL-36a, IL-36b, IL-36c, and IL-17 signaling
pathways. IL-36a, IL-36b, and IL-36c are agonists of IL36,
and the role of IL-36 in keratinocytes has been widely dis-
cussed.25 A large amount of evidence shows that the
serum level of IL-36 in patients with psoriasis is significant-
ly higher than that in healthy people. Its expression is
closely related to the disease.26,27 These results indicate
that psoriatic models mainly involve sphingolipid
metabolism-related pathways, and lipid metabolism plays
an important role in psoriasis. Interference with PLA2G4B
can significantly inhibit generally acknowledged targets of
psoriasis, such as IL36 and IL17. The above results

demonstrate the considerable potential of PLA2G4B in
the clinical treatment of psoriasis.

Currently, calcipotriol is commonly used in combination
with betamethasone as a compound preparation for the
psoriasis treatment. Calcipotriol is a vitamin D derivative
that inhibits the cell proliferation-associated antigen Ki-67,
increases the activity of the differentiation antigen K-10,
and reduces CD45RO-positive and CD8-positive T cells.
Betamethasone, as a hormone receptor agonist, can
enhance the activity of epidermal K-10 without activating
Ki-67.28 This study demonstrates the potential of PLA2G4B
to participate in clinical combination therapies.

This project explored the relationship between the
abnormal expression of the PLA2G4B gene and the severity
of lesions in psoriatic lesions. It clarified the abnormal pro-
liferation and incomplete keratinization of epidermal cells
caused by overexpression of the PLA2G4B gene. This study
confirmed the abnormalities in small-molecule lipid metab-
olism caused by abnormal expression of the PLA2G4B gene
and critical evidence related to the immune imbalance
caused by the CD1–Th17 pathway. Target-specific
PLA2G4B inhibition was produced by in vitro preparation,
and lesion inhibition was achieved in the mouse psoriasis
model. The treatment of psoriasis provides the basis for
future research.

In summary, we speculate that in the early stages of
psoriasis, PLA2G4B expression increased due to stress
response, which caused abnormal lipid metabolism.
The release of small molecules such as free fatty acids
and lysophospholipids can be presented to CD1b by acti-
vating myeloid dendritic cells. This causes T cell CD8þ
naive and Th17 to release inflammatory factors such as
IL-17 and IL-36. The increase in the local concentration of
inflammatory factors participates in lipid metabolism-
immunological dysregulation response, further

Figure 7. Analysis of DEGs’ function in psoriasis lesions. (a) Changes in IL-36a, IL-36b, and IL-36c expression trends. (b, c) Enrichment of the KEGG pathway of trend

genes. (A color version of this figure is available in the online journal.)
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exacerbating the inflammation of the skin lesion site and
the excessive proliferation of keratinocytes.
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