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Background: Most existing studies on psoriasis’ pathogenesis have focused on collecting epithelial cell
gene sequences from psoriasis patients and normal subjects. In this paper, for the first time, high-throughput
microarray was used to study the differential expression of genes in venous blood between patients with
blood-heat psoriasis and normal subjects, providing theoretical support for studying the pathogenesis of
blood-heat psoriasis.

Methods: Peripheral venous blood was collected from ten patients with blood-heat psoriasis and ten
healthy volunteers for high-throughput microarray. The mRNAs, IncRNAs, and circRNAs related to blood-
heat psoriasis were selected by analyzing the transcriptome microarray results. Then gene ontology (GO)
analysis and KEGG signaling pathway analysis were used to explore further the biological functions of these
mRNAs, IncRNAs, and circRINAs in blood-heat pathogenesis psoriasis. Network pharmacology was used to
analyze the protein-protein interaction (PPI) network of the genes with differential expression, and the core
genes to transmit information were obtained.

Results: A total of 205 circRNAs, 393 IncRNAs, and 157 mRNAs with differential expression associated
with psoriasis were selected using high-throughput microarray. GO analysis showed these mRNAs,
IncRNAs, and circRNAs were mainly enriched in cellular processes, biological regulation, ribosome
formation, and negative regulation of protein binding. However, KEGG enrichment analysis suggested they
were mainly enriched in autoimmunity pathways, lipid metabolism, translation, and signal transduction. PPI
network analysis of mRNAs with significant difference revealed 11 core genes that transmitted information
in psoriasis primarily.

Conclusions: The mRNAs, IncRNAs, and circRNAs with differential expression related to the
pathogenesis of blood-heat psoriasis were found using high-throughput microarray for the first time. And the
mRNAs, IncRNAs, and circRNAs with potential regulatory functions related to blood-heat psoriasis were
then screened by bioinformatics analysis, effectively providing a new research entry point to the pathogenesis

of blood-heat psoriasis.
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Introduction

Psoriasis, also known as “Baibi” or “Niupixuan” in
traditional Chinese medicine, is a common chronic
inflammatory skin disease affecting 2% of the world
population. Psoriasis is clinically characterized by
abnormal skin scales, erythema, and itching in the
affected area. Psoriasis can occur systemically, but it is
more common on the scalp and extremities. Damage
to the affected skin sometimes induces new psoriasis
lesions, known as the Koebner phenomenon. Patients
with psoriasis have a higher probability of psoriatic
arthritis, cardiovascular disease, and Crohn’s disease
than normal subjects (1). Its incidence rate increases year
by year, without significant difference in the incidence
between men and women. However, the etiology of
psoriasis has not been fully clarified. Therefore, psoriasis’
occurrence and development mechanism is needed further
investigation to seek new therapeutic targets.

The theory of traditional Chinese hemo-modulation
therapy for psoriasis has become widely accepted in clinical
practice. In the criteria of diagnostic and therapeutic effects
of diseases and syndromes in traditional Chinese medicine and
differential diagnosis of symptoms in traditional Chinese medicine,
psoriasis is divided into blood-heat type, blood-stasis type,
and blood-dryness type. There are many differences among
these three types in skin lesions, T lymphocytes activation,
cytokines, genomics, proteomics, neuroendocrine-immune
network, vascular endothelial growth factors, et 4/. in the
peripheral blood and skin lesions (2,3).

The complex etiology of psoriasis leads to complex
therapeutic targets and mechanisms (4). Omics technology,
with high throughput, may quickly and comprehensively
discover the potential biomarkers related to the mechanism
of psoriasis and drug efficacy. This technology provides
a new research direction for the potential molecular
mechanism and signaling pathways in psoriasis’
pathogenesis and accelerates drug research in psoriasis
treatment. At present, some valuable biomarkers and
targets of psoriasis have been discovered in the studies of
metabolomics, proteinomics, genomics, transcriptomics,
and the gut microbiome.

Long non-coding RNAs (IncRNAs), with more than
200 nucleotides in length, are defined as a large group of
transcripts not involved in encoding proteins. Existing
studies have confirmed that IncRNAs are involved in
regulating various biological processes (5-8), and it is
confirmed to be involved in epigenetic and regulation
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of transcriptional and post-transcriptional levels (9-13).
IncRNAs function in various aspects of gene expression
regulation through different mechanisms, including RNA-
DNA interaction, RNA-RNA base pairing, and RNA-
protein interaction. For example, IncRNAs and microRNAs
are usually interconnected and interact to regulate gene
expression (14); IncRNAs regulate gene expression in
specific diseases by directly binding to mRNAs (15).
However, the potential role of IncRNAs in psoriasis patients
is not clear.

Circular RNAs (CircRNAs), composed of hundreds
to thousands of nucleotides, are a special class of non-
coding circular RNAs formed in a closed circular single-
strand structure. Their expression is tissue-specific, with
high sequence conservation between species. The main
function of circRNA is to bind and absorb RNA-binding
proteins through miRNA response elements (MRE),
which was previously mainly considered the product of
transcription (16). With the development of sequencing
technology, biostatistics, and experimental validation
technology, some whole-transcriptome circRNA
recognition software has been developed, including
TopHat-Fusion, Segemehl, Mapice, CIRI, ez 4/. finding a
large number of circRNAs in cells, which may be related
to diseases. Many studies have also found some circRNAs
can be translated (17,18), but its relationship with psoriasis’
pathogenesis has not been studied.

Genome-wide association studies (GWAS) have
developed rapidly in recent years, using genotyping chip
technology primarily. Representatively, studies using
immunochips (Illumina) have found 15 psoriasis-related
genes (19), and some researchers have identified 65 causative
genes using gene expression microarrays (Affymetrix) (20)
through gene enrichment analysis. Researchers have also
developed some exon microarrays to study mutations in the
coding regions of genes and found some rare mutations and
important mutations in coding regions (21). The studies
using these microarrays are cheap and suitable for the study
of large-scale samples. Some pathogenic genes have been
found for these studies, and psoriasis’ pathology has been
clarified to some extent.

This study is the first time to explore the differential
expressions of mRNAs, IncRNAs, and circRNAs between
patients with blood-heat psoriasis and normal subjects using
high-throughput microarray. Bioinformatics was used to
study the role of these differential expressions in psoriasis’
pathogenesis to understand the pathogenesis of blood-heat
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psoriasis further.

We present the following article in accordance with
the MDAR reporting checklist (available at http://dx.doi.
org/10.21037/atm-20-7137).

Methods
General information

A total of ten patients with blood-heat psoriasis (case group)
diagnosed in our hospital and ten healthy volunteers (normal
group) received a physical examination in our hospital
between August 2017, and June 2018 were included. There
were eight males and two females in the case group, aged
19-44 years, with an average age of 29.2 years, while in the
normal group, there were five males and five females, aged
24-30 years, with an average age of 26 years. Peripheral
venous blood was collected from all patients and healthy
subjects for high-throughput microarray. All procedures
performed in this study involving human participants were
in accordance with the Declaration of Helsinki (as revised in
2013). The study was approved by the Ethics Committee of
Beijing Hospital of Traditional Chinese Medicine (approval
no. 2017BL-071) and informed consent was taken from all
the patients.

Instruments and reagents

TRIzol; RNeasy Total RNA isolation kit; RNeasy mini
kit; Agilent Bioanalyzer 2100; Sino Human ceRNA array
V3.0; Agilent microarray scanner; isopropanol; absolute
ethanol.

Study method

High-throughput microarray to screen differential
expression

The RNA from whole blood was isolated using RNeasy
Total RNA isolation kit and TRIzol isolation reagent and
purified using an RNeasy mini kit. The RNA integrity
number (RIN) of all RNAs was detected using Agilent
Bioanalyzer 2100 to check RNA integrity. Then, the RNA
samples were generated into biotin-labeled cRINA targets
using Sino Human ceRNA array V3.0. Biotin-labeled
cRNA targets were mixed on the slides and then scanned
using an Agilent microarray scanner. The scanned data were
extracted using Feature Extraction software 10.7, and the
original data were normalized in with the quantile using the
R package “limma.”
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Statistical analysis

Differential expression analysis of the samples
Microarray data were used to compare and analyze
differential expression in the same transcript between two
samples. There were two evaluation criteria. One was the
fold change of the expression level of the same transcript in
two samples. The other was a false discovery rate (FDR);
the P value for each transcript was calculated, followed by
FDR control for multiple P value testing. By default, P<0.05
and difference >2-fold were considered the differentially
expressed genes. The results were displayed as scatter plots
and volcano plots.

Cluster analysis of gene expression patterns
Hierarchical clustering was performed on the transcripts
with differential expression. Cluster analysis can calculate
the distance and similarity between samples. The distance
matrix was constructed, and the two closest categories
were combined into a new category; the above steps were
continuously repeated to calculate the distance between
the new category and the current categories until there is
only one category. The direct correlation of samples was
calculated by the expression of the selected differential
transcripts. In general, the samples in the same category
appear in the same cluster through hierarchical clustering
and transcripts in the same cluster with similar biological
functions (22). The results were displayed as heat maps.

Gene ontology (GO) and KEGG enrichment analysis
for the genes with differential expression

GO databases were classified according to biological
processes, cell components, and molecular functions, in
which genes were involved. For genes with differential
expression, GO functional enrichment analysis was
performed to elucidate the differences between samples at
the gene function level, and pathway enrichment analysis
was carried out to further understand the biological
functions of genes. The main public pathway database is
currently KEGG (23).

Analysis of protein-protein interaction (PPI) networks
and submodules of mRINAs with differential expression
PPI network analysis of differentially expressed mRNAs in
psoriasis was performed using STRING 10.0 software. The
PPI network was constructed using Cytoscape software,
and the degree value of each protein node was calculated to
select the core genes.
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Figure 1 Scatter plots and volcano plots of molecules with differential expression. (A) Scatter plots of mRNA, IncRNA, circRNA with

differential expression. Group 1: healthy subjects; Group 2: patients with blood-heat psoriasis; (B) volcano plots of mRNA, IncRNA,
circRNA with differential expression. The left, middle, and right are mRNA, IncRNA, and circRNA, respectively.

Table 1 Statistics of mRNAs, IncRNAs, and circRNAs with
differential expression

Gene circRNA (n) IncRNA (n) mRNA (n)
Number 205 393 157
Results

Screening results of mRNASs, IncRNASs, and circRNAs with

differential expression in psoriasis

The peripheral venous blood from ten patients with blood-
heat psoriasis and ten normal controls were collected for
high-throughput microarray. The mRNAs, IncRNAs, and
circRNAs with differential expression were screened and
shown in the scatter plots and volcano plots (Figure ).

Fold change, and P value was used to select the mRNAs,

© Annals of Translational Medicine. All rights reserved.

IncRNAs, and circRNAs with significant expression
differences, with conditions P<0.05 and difference >2-fold
or <0.5-fold. The statistical results are shown in Table 1.

Heat maps and bierarchical cluster analysis of mRNAs,
IncRNASs, and circRNAs

Hierarchical clustering was performed on the transcripts
with differential expression. Red showed highly expressed
transcripts, green showed lowly expressed transcripts,
and the black part showed no significant difference.
The same cluster samples appeared in the same cluster
through hierarchical clustering and the transcripts in the
same cluster with similar biological functions (Figure 2).
Compared with that in the normal group, significant
differences in gene mRINAs, IncRNAs, and circRNAs in the

case group were identified.
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Figure 2 Heat maps of molecules with differential expression. (A) Heat map of mRINAs with differential expression; (B) heat map of

IncRNAs with differential expression; (C) heat map of circRNAs with differential expression.

GO and KEGG envichment analysis of mRNASs, IncRNASs,
and circRNAs with differential expression

GO and KEGG enrichment analysis of mRNAs with
differential expression

The results of GO and KEGG enrichment analysis of
mRNAs with differential expression are shown in Figure 3.
The GO enrichment analysis showed mRNAs with
differential expression were mainly involved in biological
processes including cellular process, biological regulation,
single-organism process, and regulation of the biological
process involved in cellular components including cell
part and organelle, and involved in molecular functions
including binding. The mRNAs with differential expression
are mainly enriched in the formation of ribosomes, protein
localization to the endoplasmic reticulum, SRP-dependent
cotranslational protein targeting the membrane, and
proteins targeting estrogen receptors, indicating that these
biological processes were closely related to the pathogenesis
of psoriasis. KEGG pathway enrichment analysis revealed
30 biological pathways with enrichment of differentially

© Annals of Translational Medicine. All rights reserved.

expressed mRNAs (Figure 3D). Most pathways take part in
the regulation of immune response and lipid metabolism,
as well as translation. The pathways with significant
enrichment are ribosome, oxidative phosphorylation,
cytokine-cytokine receptor interaction, non-alcoholic
fatty liver disease (NAFLD), and NF-kappa B signaling
pathway.

GO and KEGG enrichment analysis of cis target genes
of IncRNAs with differential expression

The results of GO and KEGG enrichment analysis of cis
target genes of IncRNAs with differential expression are
shown in Figure 4. The GO enrichment analysis showed
that cis target genes of IncRNAs with differential expression
were primarily involved in biological processes, including
cellular process, biological regulation, single-organism
process, and regulation of the biological process. Cis target
genes of IncRNAs with differential expression were mainly
enriched in membrane coat, negative regulation of protein
binding, response to nutrients, regulation of cell cycle

Ann Transl Med 2020;8(22):1523 | http://dx.doi.org/10.21037/atm-20-7137
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Figure 3 GO and KEGG enrichment analysis of mRINAs with differential expression. (A) GO enrichment of mRNAs with differential
expression; (B) top 30 of GO enrichment terms; (C) KEGG pathway enrichment of mRNAs with differential expression; (D) top 30 of

KEGG pathway enrichment. GO, gene ontology.

checkpoints, and negative regulation of binding, indicating
that these biological processes were closely related to the
pathogenesis of psoriasis. KEGG pathway enrichment
analysis revealed 30 biological pathways with enrichment
of cis target genes of IncRNAs with differential expression
(Figure 3D). Most pathways took part in the regulation
of immune response and signal transduction, as well as
metabolism. The pathways with significant enrichment
are Salmonella infection, Ribrine, Rapl signaling pathway,
Platelet activation, Endocrine, and other calcium absorption
factor-regulated reosomes.

GO and KEGG enrichment analysis of trans target
genes of IncRNAs with differential expression

The results of GO and KEGG enrichment analysis of trans
target genes of IncRINAs with differential expression are

© Annals of Translational Medicine. All rights reserved.

shown in Figure 5. The GO enrichment analysis showed
that trans target genes of IncRNAs with differential
expression were mainly involved in biological processes
including cellular process, biological regulation, single-
organism process, and the metabolic process involved
in cellular components, including organelle involved in
molecular functions including binding and catalysis. Trans
target genes of IncRNAs with differential expression
were mainly enriched in aspartic endopeptidase activity,
intramembrane cleavage, cytoplasmic exosomes (RNase
complexes), regulation of amyloid fibril formation,
maintenance of protein location in the nucleus, and
mitochondrial RNA processing, indicating that these
biological processes were closely related to the pathogenesis
of psoriasis. KEGG pathway enrichment analysis revealed
30 biological pathways with enrichment of trans target

Ann Transl Med 2020;8(22):1523 | http://dx.doi.org/10.21037/atm-20-7137
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Figure 4 GO and KEGG enrichment analysis of cis target genes of IncRNAs with differential expression. (A) GO enrichment of cis target

genes of IncRNAs with differential expression; (B) top 30 of GO enrichment terms; (C) KEGG Pathway enrichment of cis target genes of

IncRINAs with differential expression; (D) top 30 of KEGG pathway enrichment. GO, gene ontology.

genes of IncRNAs with differential expression (Figure 5D).
Most pathways took part in the regulation of immune
response and signal transduction, as well as metabolism.
The pathways with significant enrichment were the p53
signaling pathway, Platinum drug resistance, Lysosome,
Tryptophan metabolism, Valine, leucine, and isoleucine
degradation.

GO and KEGG enrichment analysis of circRNA target
genes with differential expression

The results of GO and KEGG enrichment analysis of
circRNA target genes with differential expression are
shown in Figure 6. The GO enrichment analysis showed
circRNA target genes with differential expression were
mainly involved in biological processes including cellular
process, biological regulation, single-organism process and

© Annals of Translational Medicine. All rights reserved.

regulation of the biological process, cellular components
including cells, and molecular dynamics functions
as binding. CircRNA target genes with differential
expression were mainly enriched in the structural
composition of ribosomes, cytoplasmic ribosomes, SRP-
dependent cotransproteins targeting the membrane, and
cotransproteins targeting the membrane, indicating that
these biological processes were related to the pathogenesis
of psoriasis. KEGG pathway enrichment analysis revealed
30 biological pathways with enrichment of circRNA
target genes with differential expression (Figure 6D). Most
of the pathways regulate immune response and signal
transduction, metabolism, translation processes, cell growth,
and apoptosis. The pathways with significant enrichment
were the p53 signaling pathway, Proteasome, Cell cycle,
Glycerolipid metabolism, Oocyte meiosis.
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Top 3 of GO Enrichment

Figure 5 GO and KEGG enrichment analysis of trans target genes of IncRNAs with differential expression. (A) GO enrichment of trans

target genes of IncRNAs with differential expression; (B) top 30 of GO enrichment terms; (C) KEGG Pathway enrichment of trans target

genes of IncRNAs with differential expression; (D) top 30 of KEGG pathway enrichment. GO, gene ontology.

Network plot of mRNAs with differential expression

To obtain the core differentially expressed genes in
differentially expressed mRNAs, the PPI network plot
was performed in Figure 74 and revealed the top 11 core
differentially expressed genes (RPS27, RPL31, RPL39,
RPS7, RPS24, RPLY, RPL23, RPS3A, RPL34, RPL21, and
RPL36A) according to the level of node degree (degree).
The degree exceeded 15, indicating a close correlation
between proteins (Figure 7B).

Discussion

Psoriasis is a chronic inflammatory disease characterized by
keratinocyte proliferation and inflammatory cell infiltration.
In traditional Chinese medicine, psoriasis is divided into
blood-heat type, blood-dryness type, and blood-stasis type.

© Annals of Translational Medicine. All rights reserved.

The blood-heat type is common in psoriasis’s progressive
stage, characterized by the rapid development of skin
lesions covered with more scales, erythema, and severe
itching, mainly isomorphic reactions. Blood-heat psoriasis is
treated with clearing heat, cooling blood, activating blood,
and Liangxuehuoxue decoction. Blood-dryness psoriasis
is common in the quiescent and regression stage, with a
protracted course, less new skin lesions, some skin lesions
disappeared. Blood-dryness psoriasis is appropriate to be
treated with nourishing blood, nourishing yin, moistening
dryness, and Liangxuejiedu decoction was applied. The
blood-stasis type is common in the quiescent stage, with
prolonged skin lesions in patchy and dark red, covered
with thick scales. Blood-stasis psoriasis is appropriate to be
treated with activating blood, absorbing clots, promoting qi,
and Huoxuesanyu decoction was applied.

Ann Transl Med 2020;8(22):1523 | http://dx.doi.org/10.21037/atm-20-7137
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Figure 6 GO and KEGG enrichment analysis of circRINA target genes with differential expression. (A) GO enrichment of circRNA target

genes with differential expression; (B) top 30 of GO enrichment terms; (C) KEGG Pathway enrichment of circRNA target genes with

differential expression; (D) top 30 of KEGG pathway enrichment. GO, gene ontology.
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Figure 7 Network plot of mRNAs with differential expression. (A) Sub-network plot of PPI; (B) 11 core genes with the highest degree. PPI,

protein-protein interaction.
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At present, psoriasis is generally recognized as a disease
involving multiple pathways; the discovered signaling
pathways related to psoriasis include Janus kinase-
signal transduction and activator of transcription (JAK-
STAT) signaling pathway, mitogen-activated protein
kinase (MAPK) signaling pathway, PI3K/Akt signaling
pathway, nuclear transcription factor kappa B (NF-
KappaB) pathway (24,25). However, the signaling pathways
involved are complex, which is still to be further studied.
Currently, psoriasis diagnosis primarily depends on clinical
manifestations and pathological examination, with low
sensitivity and specificity. Therefore, researchers continue
to find biological markers for their diagnosis and find the
corresponding therapeutic targets.

Existing studies have shown that IncRNA plays a key
role in the pathogenesis and development of many diseases,
especially tumors and autoimmune-related diseases (26,27).
Psoriasis has a significant genetic susceptibility. IncRNAs
are involved in psoriasis’ pathogenesis (28). In the study of
IncRNA and psoriasis, including PRINS, TINCR, and RNA-
MSX2P1, these RNAs are crucial in psoriasis behavior’s
biological regulation (29-31). However, the correlation of
psoriasis and the abnormal expression of IncRNA has not
been fully clarified, and the regulatory role and mechanism of
IncRNA in psoriasis need further in-depth study. Meanwhile,
few studies on the mechanism by which circRNA plays in
psoriasis also need our further study.

With the advent of the post-genomics era, gene chips
and high-throughput sequencing have become mature and
widely popularized, becoming important technologies in
molecular biology research. High throughput sequencing
has developed later than gene chips, it has become a hotspot
in biological gene research due to its economy, efficiency,
and rapid development (32). However, in this paper, for the
first time, peripheral venous blood from ten patients with
blood-heat psoriasis (eight males and two females) and ten
healthy controls (five males and five females) were collected
for high-throughput microarray to further clarify the
mRNAs, IncRNAs, and circRNAs with abnormal expression
in psoriasis for its stability and accuracy. The results
showed 205 circRNAs, 393 IncRNAs, and 157 mRNAs
with differential expression between the case and normal
groups, indicating that many mRNAs, IncRNAs, and
circRNAs with differential expression were in the blood-
heat psoriasis patients and were involved in the occurrence
and development of blood-heat psoriasis.

IncRNA has confirmed to be involved in many biological
processes; it plays a critical role in epigenetics and
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transcription by cis- and trans- acting on transcriptional
regulation and constitutes a network of ribonucleic acid
complexes (33,34). Qiu ez 4l. (35) found that the percentage
of CD4+ T lymphocytes in the peripheral blood of patients
with blood-heat psoriasis was higher than the blood-
dryness and blood-stasis types, and there was no significant
difference between the blood-dryness group and the blood-
stasis group; no significant differences were identified in
CD8+ and CD3+ T cells among the three groups. In the
present paper, the enrichment analysis of the selected
mRNAs, IncRNAs (cis and trans), and circRNAs with
differential expression was performed to obtain the top
30 GO terms. The mRNAs, cis, and trans target genes
of IncRNAs, and circRNA target genes with differential
expression were mainly involved in biological processes
including cellular processes, biological regulation, and
regulation of the biological process, involved in cellular
components including organelle, and involved in molecular
functions including binding and catalysis. These RNAs
lead to immune system disorders in psoriasis patients
primarily through inducing the proliferation and division
of lymphocytes and immune cells. Gu ez a/l. (36) selected
key biomarkers (9) from the metabolomics experiment
results and enzymes and key proteins screened by the
network database. Then, molecular docking was used
to find the proteins and enzymes with high binding
energy after calculating; the binding energy-weighted
polypharmacological index was introduced to assess the
correlation of pathways, and the result showed the PI3K-
Akt signaling pathway and five other pathways might
be the key pathways in the development of psoriasis. In
our study, KEGG pathway enrichment analysis revealed
30 biological pathways with significant enrichment of
differently expressed mRNAs, IncRNAs (cis and trans),
and circRNAs. Most pathways involve regulating immune
response and lipid metabolism, translation, cell growth, and
apoptosis. Therefore, in patients with blood-heat psoriasis,
the genes with differential expression damage the lipids and
proteins that constitute the mitochondrial inner membrane
and promote changes in mitochondrial inner membrane
fluidity and permeability, thereby promoting apoptosis and
causing metabolic disorders. Also, inflammatory factors
and adipokines are closely related to the occurrence and
development of psoriasis and metabolic syndrome and
participate in regulating various pathways. The above
results further reveal the close relationship between
psoriasis and metabolic syndrome at the gene level. Further,
the 11 core differentially expressed genes in psoriasis
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were obtained through a PPI network of mRNAs with
differential expression according to the level of network
nodes, including RPS27, RPL31, RPL39, RPS7, RPS24,
RPL9, RPL23, RPS3A, RPL34, RPL21, and RPL36A,

which are mainly involved in RNA formation.

Conclusions

It is the first time to collect the whole blood genes from
patients with blood-heat psoriasis and normal subjects for
high-throughput microarray. A total of 205 circRNAs, 393
IncRNAs, and 157 mRNAs were found to be differentially
expressed in blood-heat psoriasis, showing that they are
involved in the pathogenesis of blood-heat psoriasis.
GO analysis of mRNAs, IncRNAs, and circRNAs with
differential expression showed they are involved in cellular
processes, biological regulation, single-organism processes,
and regulation of biological process regulation, suggesting
that these biological processes play an important role
in the development of blood-heat psoriasis. On KEGG
analysis, mRNAs, IncRNAs, and circRNAs with differential
expression are enriched in 30 biological pathways, and most
pathways are associated with autoimmune reactions and
lipid metabolism, and signal transduction. The PPI network
of mRNAs with differential expression reveals 11 core
differential genes. Although with the limitations, including
the small sample size, this is a pilot study to explore the
differentially expressed transcripts, providing a preliminary
basis for the preliminary exploration of mRNAs, IncRNAs,
and circRNAs in blood-heat psoriasis. Meanwhile, this
study investigates the material basis, molecular function,
and biological process in the occurrence and development
of blood-heat psoriasis at the gene level, providing a
reference for the mechanism of its pathogenesis and
subsequent studies. High-throughput analysis obtains rich
data, and many valuable data still can be further studied.
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