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miR-146b correlates with increased disease activity
and psoriatic tissue inflammation and promotes
keratinocyte proliferation in psoriasis
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Abstract. The present study aimed to investigate the expres-
sion of microRNA (miR)-146b in psoriatic tissue and its
correlation with psoriasis activity and inflammation. The
effect of miR-146b overexpression on keratinocyte prolif-
eration and apoptosis was also explored. The expression of
miR-146b in the psoriasis-affected tissue and non-affected
tissue of 110 patients was determined via reverse transcrip-
tion-quantitative (RT-q)PCR. The psoriasis-affected body
surface area and psoriasis area severity index (PASI) score
were recorded for evaluating disease activity. The expression
of various inflammatory cytokines in psoriasis-affected tissue
was also detected via RT-qPCR. miR-146b overexpression and
control plasmids were constructed and transfected into HaCaT
cells in vitro. Subsequently, cell proliferation, apoptosis and
tumor necrosis factor (TNF)-related apoptosis-inducing
ligand (TRAIL)-induced cell apoptosis were determined. The
results revealed that the expression of miR-146b was increased
in psoriasis-affected tissue compared with that in unaffected
tissue. The results obtained from a receiver operating charac-
teristic curve analysis demonstrated that miR-146b levels were
able to discriminate between psoriasis-affected tissue and
unaffected tissue, with an area under the curve value of 0.781
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(95% CI: 0.720-0.843). In addition, miR-146b expression in
psoriatic tissue was correlated with an increased PASI score in
patients with psoriasis. miR-146b expression in psoriatic tissue
was positively correlated with TNF-a, interleukin (IL)-6
and IL-17 mRNA levels. In vitro, miR-146b overexpression
enhanced HaCaT cell proliferation and suppressed apoptosis
as well as TRAIL-induced apoptosis when compared with that
in control-transfected HaCaT cells. In conclusion, miR-146b
was positively correlated with disease activity and psoriatic
tissue inflammation. Keratinocyte proliferation was also
promoted in psoriasis.

Introduction

Psoriasis is a common autoimmune disease that is char-
acterized by thick erythematous skin plaques, affecting
0.91-8.5% of the global population (1,2). The high preva-
lence and long disease course of psoriasis cause substantial
economic and psychological burdens to individuals and their
families (3,4). In addition, psoriasis is a type of chronic inflam-
matory condition and is classified as a T-helper (Th)1 disease,
as the cytokines involved in the Thl pathway [including tumor
necrosis factor o (TNF-), interleukin (IL)-6, IL-17 and IL-22
expression] are increased in the lesional skin and peripheral
blood of patients (5). Although several therapeutic approaches
(including topical therapy, phototherapy, systemic non-biologic
treatments and biologic treatment) are able to decrease the
disease activity in the majority of circumstances, there is still
no cure for psoriasis (6,7). Therefore, it is paramount to inves-
tigate the underlying mechanisms of the pathology of psoriasis
to further explore potential treatment options.

MicroRNAs (miRNAs/miRs) are a group of small
non-coding RNAs comprised of 22 nucleotides (8).
Accumulating studies have revealed that miRNAs are widely
distributed in animals, plants and certain viruses, and they
have been determined to be key regulators of numerous
important biological processes, including cell prolifera-
tion, differentiation and inflammation (9-11). As one of the
commonly investigated miRNAs, miR-146b has been impli-
cated in the malignant proliferation of various cancer cell
types (including ovarian and papillary thyroid cancer cells)
and several immune activities, including innate immune
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sensing and pro-inflammatory cytokine release (12-16).
Several studies have revealed that miR-146b expression is
increased in several autoimmune diseases [including rheuma-
toid arthritis (RA), multiple sclerosis and autoimmune thyroid
diseases (ATD)] (17-19). Considering that miR-146b promotes
cell proliferation and has a role in the pathology of several
autoimmune diseases, and that psoriasis is a typical autoim-
mune disease associated with malignant proliferation of
keratinocytes, the present study hypothesized that miR-146b
may participate in the development and progression of psori-
asis. Of note, the role of miR-146b in the pathology of psoriasis
has so far remained elusive. Therefore, the present study aimed
to explore the expression of miR-146b in psoriatic tissue and
to determine its association with psoriasis activity and inflam-
mation. In addition, the present study explored the effect of
miR-146b overexpression on the regulation of keratinocyte
proliferation and apoptosis.

Materials and methods

Patients. A total of 110 patients with psoriasis were enrolled
at the Affiliated Hospital of Hebei University of Engineering
(Handan, China) between January 2017 and June 2018.
The inclusion criteria were as follows: i) Diagnosed with
psoriasis vulgaris; ii) age >18 years; iii) consent to donate
psoriasis-affected skin tissue samples and normal skin tissue
samples. The exclusion criteria were as follows: i) Complicated
with inflammatory skin diseases other than psoriasis;
ii) complicated with other systemic immune or inflammatory
diseases, including systemic lupus erythematosus or inflam-
matory bowel disease; iii) complicated with malignancies.
The present study was approved by the Ethics Review Board
of the Affiliated Hospital of Hebei University of Engineering
(Handan, China). All patients provided written informed
consent.

Disease assessment. After enrollment, the characteristics
of the patients, including their age, gender, body mass
index (BMI), disease duration and treatment options, were
documented. The psoriasis-affected body surface area (BSA)
and psoriasis area severity index (PASI) scores were subse-
quently determined (20,21).

Sample collection and reverse transcription-quantitative
(RT-q)PCR. Psoriasis-affected skin and normal skin tissue
samples were obtained via punch biopsy. The expression of
miR-146b, TNF-a, IL-6, IL-17 and IL-22 in each sample
were measured via RT-qPCR. Total RNA was extracted using
TRIzol reagent (Invitrogen; Thermo Fisher Scientific, Inc.),
after which the concentration, purity and integrity of samples
was determined. Complementary DNA was then produced
by RT using the ReverTra Ace® qPCR RT kit (Toyobo Life
Science). PCR was performed using SYBR® Green Realtime
PCR Master mix (Toyobo Life Science). The primers utilized
are listed in Table I. The quantitative results of the PCR
analysis were calculated using 2244 method (22). U6 was used
as a reference gene for miR-146b, while GAPDH was used as
a reference for the remaining mRNAs. The RT was performed
using the following conditions: 65°C for 5 min, 37°C for
20 min and then 98°C for 5 min. The qPCR amplification

was performed using the following program: 95°C for 60 sec,
followed by 40 cycles of 95°C for 15 sec and 61°C for 30 sec.

Cell culture and transfection. The spontaneously immortal-
ized human keratinocyte cell line HaCaT was purchased
from Kunming Cell Bank and cultured in Dulbecco's modi-
fied Eagle's medium (Gibco; Thermo Fisher Scientific, Inc.)
supplemented with 10% inactivated fetal bovine serum
(Gibco; Thermo Fisher Scientific, Inc.), penicillin (100 U/ml)
and streptomycin (100 mg/ml; both from Sigma-Aldrich;
Merck KGaA). miR-146b overexpression and control over-
expression plasmids (with non-coding DNA fragment) were
constructed by Shanghai QeeJen Bio-Tech Co., Ltd. and then
transfected into HaCaT cells, which were correspondingly
designated as the miR-146b+ group and the Control+ group.
The relative expression of miR-146b was detected at 24 h
post-transfection via RT-qPCR as described above. All cell
experiments were performed in triplicate.

Measurement of cell proliferation and apoptosis. After
transfection, cell proliferation was detected at 0, 24, 48
and 72 h using a Cell Counting Kit-8 (Dojindo Molecular
Technologies, Inc.). The rate of cell apoptosis was also
detected at 24 h following transfection with an FITC
Annexin V Apoptosis Detection kit IT (BD Biosciences).
The flow cytometer (BD Biosciences) was used for the
Annexin V assay. All procedures were performed according
to the manufacturers' protocols.

Measurement of TNF-related apoptosis-inducing ligand
(TRAIL)-induced apoptosis. At 48 h post-transfection,
200 ng/ml TRAIL (Sigma-Aldrich; Merck KGaA) was added
to HaCaT cells and the cells were incubated for a further 24 h.
The rate of cell apoptosis was then detected using an FITC
Annexin V Apoptosis Detection kit IT (BD Biosciences) to
determine TRAIL-induced apoptosis.

Statistical analysis. SPSS Software 23.0 (IBM Corp.) was
used for statistical analysis and GraphPad Prism Software 7.01
(GraphPad, Inc.) was used for visualization of quantitative
results. Comparisons between two groups were performed
using Wilcoxon's signed rank-sum tests. Comparisons
between two individual groups were determined by
Wilcoxon's rank-sum tests and Student's t-tests. Differences
in miR-146b expression among groups were determined
using the Kruskal-Wallis H-test. Correlations between two
parameters were determined by Spearman's correlation test.
In addition, receiver operating characteristic (ROC) curves
were drawn and the area under the curve (AUC) was calcu-
lated to determine the ability of the parameter to distinguish
psoriasis-affected skin tissue from normal skin tissue. P<0.05
was considered to indicate a statistically significant difference.

Results

Characteristics of patients. The characteristics of the
patients are presented in Table II. The mean age of the
110 patients with psoriasis included in the present study was
47.4+10.8 years, and the cohort comprised 65 (59.1%) males
and 45 (40.9%) females. The mean psoriasis-affected BSA
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Table I. Primer list.

Gene Forward primer Reverse primer

miR-146b 5'-ACACTCCAGCTGGGTGAGAACTGAATTCCA-3' 5-TGTCGTGGAGTCGGCAATTC-3'

U6 5'-CGCTTCGGCAGCACATATACTA-3' 5'-ATGGAACGCTTCACGAATTTGC-3'
TNF-a 5“TGTTCCTCAGCCTCTTCTCCTT-3' 5-CTCTCAGCTCCACGCCATTG-3'

IL-6 5-CTTCGGTCCAGTTGCCTTCTC-3' 5-AGGTGAGTGGCTGTCTGTGT-3'

IL-17 5-ATTACTACAACCGATCCACCTCAC-3' 5'-CCACGGACACCAGTATCTTCTC-3'
IL-22 5'-TATCACCAACCGCACCTTCAT-3' 5'-CTCATACTGACTCCGTGGAACA-3'
GAPDH 5'-GAGTCCACTGGCGTCTTCAC-3' 5'-ATCTTGAGGCTGTTGTCATACTTCT-3'

TNF-a., tumor necrosis factor a; IL, interleukin; miR, microRNA.

Table II. Characteristics of the patients (n=110).

Parameter Value
Age (years) 47.4+10.8
Sex

Male 65 (59.1)

Female 45 (40.9)
BMI (kg/m?) 23.2+39
Disease duration (years) 10.0 (6.0-14.3)
Psoriasis-affected BSA (%) 19.0+54
PASI score 9.6+3.8
Clinical course, n (%)
Progressive stage 59 (53.6)
Quiescent stage 24 (21.8)
Regressive stage 27 (24.5)
Treatment

Topical therapy 99 (90.0)

Phototherapy 92 (83.6)

Systemic non-biologic treatment 77 (70.0)

Systemic biologic treatment 8 (7.3)

Values are expressed as the mean + standard deviation, n (%) or the
median (interquartile range). BMI, body mass index; BSA, body
surface area; PASI, psoriasis area and severity index.

was 19.0+£5.4% and the PASI score was 9.6+3.8 (Table II).
The number of patients that received topical therapy,
phototherapy, systemic non-biologic treatment and systemic
biologic treatment was 99 (90.0%), 92 (83.6%), 77 (70.0%)
and 8 (7.3%), respectively.

Comparison of miR-146b expression between psori-
asis-affected tissue and unaffected tissue. The expression
of miR-146b was increased in psoriasis-affected tissue
when compared with that in unaffected tissue (P<0.001;
Fig. 1A). Furthermore, miR-146b was able to distinguish
psoriasis-affected tissue from unaffected tissue with an
AUC value of 0.781 (95% CI: 0.720-0.843; miR-146b cutoff
value: 2.293; Fig. 1B) and the specificity and sensitivity was
96.4 and 53.6% respectively.

Correlation of miR-146b expression in psoriatic tissue with
disease duration, psoriasis-affected BSA and PASI scores
in patients with psoriasis. The results revealed that there
was no correlation between miR-146b expression in psoriatic
tissue and disease duration (r=0.058, P=0.546; Fig. 2A) or
psoriasis-affected BSA (r=0.160, P=0.095; Fig. 2B). However,
miR-146b expression was positively correlated with the PASI
score (r=0.423,P<0.001; Fig. 2C), indicating that the expression
of miR-146b was associated with increased disease activity in
patients with psoriasis. In addition, the number of patients with
psoriasis at the progressive, quiescent and regressive stage was
59, 24 and 27, respectively. The expression of miR-146b was
highest in patients at the progressive stage, followed by that in
patients at the quiescent stage and regressive stage (P<0.001;
Fig. S1).

Correlation of miR-146b expression in psoriatic tissue with
treatment approaches in psoriasis patients. No correlation
was identified between the expression of miR-146b in psoriatic
tissue and topical therapy (P=0.608; Fig. 3A), phototherapy
(P=0.203; Fig. 3B), systemic non-biologic treatment (P=0.589;
Fig. 3C) or systemic biologic treatment (P=0.405; Fig. 3D).

Correlation of miR-146b expression with inflammatory cyto-
kine levels in psoriatic tissue. The expression of miR-146b
in psoriatic tissue was determined to be positively correlated
with the mRNA expression of TNF-a (r=0.403, P<0.001;
Fig. 4A), IL-6 (r=0.327, P<0.001; Fig. 4B) and IL-17 (r=0.389,
P<0.001; Fig. 4C). However, no significant correlation was
obtained between miR-146b and IL-22 expression (r=0.159,
P=0.098; Fig. 4D). These results indicated that the expression
of miR-146b was associated with elevated inflammation in
psoriatic tissue.

Effect of miR-146b overexpression on cell proliferation and
apoptosis of HaCaT cells. To investigate the potential role of
miR-146b in the development of psoriasis, in vitro experiments
were performed by transfecting miR-146b overexpression and
control plasmids into HaCaT cells. The results revealed that the
expression of miR-146b was significantly elevated following
transfection of miR-146b overexpression plasmid (P<0.001;
Fig. 5A). This result indicated that plasmid-mediated overex-
pression was successful. Further experiments demonstrated
that miR-146b overexpression enhanced cell proliferation
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Figure 1. miR-146b expression in psoriasis-affected tissue and unaffected tissue. (A) miR-146b expression in psoriasis-affected tissue and unaffected tissue.
(B) The ability of miR-146b expression to distinguish psoriasis-affected tissue from unaffected tissue was assessed using an ROC curve analysis. Comparisons
between two individual groups were determined by Wilcoxon's rank-sum test. The ROC curve was drawn and the AUC was calculated to determine the
ability of the parameter for distinguishing psoriasis-affected skin tissue from normal skin tissue. ““P<0.001. miR, microRNA; AUC, area under the curve;
ROC, receiver operating characteristic.
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Figure 2. Association of miR-146b levels in psoriatic tissue with disease duration, psoriasis-affected BSA and PASI score in patients with psoriasis. Correlations
between miR-146b expression in psoriatic tissue and (A) disease duration, (B) psoriasis-affected BSA and (C) PASI scores are presented. Correlations between

two parameters were determined by Spearman correlation test. miR, microRNA; BSA, body surface area; PASI, psoriasis area and severity index.
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Figure 3. Association of miR-146b levels in psoriatic tissue with therapeutic approaches in patients with psoriasis. Correlations between miR-146b expres-
sion in psoriatic tissue and (A) topical therapy, (B) phototherapy, (C) systemic non-biological treatment or (D) systemic biologic treatment are presented.
Comparisons between two individual groups were performed by Wilcoxon's rank-sum test. miR, microRNA.



EXPERIMENTAL AND THERAPEUTIC MEDICINE 21: 296, 2021 5

r=0.403, P<0.001

>

THNF-o mRNA
relative expression

1] 2 4 -] 8 10
miR-146b relative expression

r=0.389, P<0.001

(@]

IL-17 mRNA
relative expression

0 2 4 6 8 10
miR-146b relative expression

B r=0.327, P<0.001
5
c 4
h=y
[
28 3.
o
E3
w0
L2 2]
T
o 14
0 T T T T ]
0 2 4 6 8 10
miR-146b relative expression
D r=0.158, P=0.098
10+
-
-
s§°. - 0
<
= g 6 -
€5 . * .
55 - - . .
- - -
jg 41 . --l'.-.{ '-__.
=5 El-'-_c-g:"'—- E .
- - -
o D4 I-:I...' et L
LI " -~ L] L] »
0+—= T T T T ]
0 2 4 6 8 10

miR-146b relative expression

Figure 4. Association of miR-146b expression with inflammatory cytokine levels in psoriatic tissue. Correlations between miR-146b expression in psori-
atic tissue and (A) TNF-a, (B) IL-6, (C) IL-17 and (D) IL-22 mRNA expression are presented. Correlations between two parameters were determined by
Spearman's correlation test. miR, microRNA; TNF, tumor necrosis factor; IL, interleukin.

at 48 h (P<0.05) and 72 h (P<0.01; Fig. 5B), and suppressed
cell apoptosis (P<0.01; Fig. 5C and D) compared with control
HaCaT cells. To investigate the impact of miR-146b overex-
pression on keratinocytes under inflammatory conditions,
HaCaT cells were treated with TRAIL following transfection.
The results revealed that miR-146b overexpression attenuated
TRAIL-induced cell apoptosis (P<0.05; Fig. SE and F). Overall,
it was indicated that miR-146b overexpression promoted cell
proliferation and inhibited HaCaT cell apoptosis.

Discussion

In the present study, it was determined that the expression
of miR-146b was increased in psoriasis-affected tissue when
compared with that in unaffected tissue. The results also
revealed that the expression of miR-146b was associated with
elevated disease activity in patients with psoriasis and with
aggravated inflammation in psoriatic tissue. Furthermore, over-
expression of miR-146b enhanced keratinocyte proliferation,
inhibited keratinocyte apoptosis and reduced TR AIL-induced
keratinocyte apoptosis.

Numerous studies have demonstrated that miRNAs
participate in various cell activities and signaling pathways.
Investigating the role of these miRNAs in complex diseases
(including psoriasis) may facilitate the discovery of novel
biomarkers for their early diagnosis, also contributing to the
elucidation of disease etiology. As a well-known miRNA,
miR-146b is closely associated with inflammatory activi-
ties (12,23,24). For instance, a previous study reported that
miR-146b modulated the Toll-like receptor 4 signaling pathway
by directly targeting myeloid differentiation primary response
88 (MYDS88), TRAF6 and IL-1 receptor-associated kinase 1

(IRAK-1), thereby regulating pathogen detection and the
initiation of the inflammatory response (25). A further study
demonstrated that the upregulation of miR-146b attenuated
bacterial lipopolysaccharide-induced inflammatory responses
and reduced the expression of IRAK-1 and TRAF6 in human
umbilical vein endothelial cells (26). In addition, miR-146b
has been determined to be upregulated during human mono-
cyte differentiation into immature dendritic cells (imDCs) and
mature DCs (mDCs). Furthermore, silencing of miR-146b in
imDCs and mDCs markedly prevented cell apoptosis, while
miR-146b overexpression stimulated cell apoptosis (27). These
studies indicated that miR-146b exerts multiple functions in
the regulation of inflammation- and immune-associated
signaling pathways.

Limited information exists regarding the clinical
implications of miR-146b in autoimmune diseases. Only
a small number of studies have reported that miR-146b
is highly expressed in certain autoimmune conditions
(including RA, giant cell arteritis and ATD), indicating
that miR-146b may contribute to the pathology of autoim-
mune diseases (17,18,28). Considering the potential role of
miR-146b in the pathology of certain autoimmune diseases
and the inflammation/autoimmune characteristics of psoriasis
(a common and typical autoimmune disease), the present
study hypothesized that miR-146b may also serve a role in the
development and progression of psoriasis. To the best of our
knowledge, only one study has determined that the expression
of miR-146b was higher in psoriasis-affected skin compared
with that in unaffected skin from patients with psoriasis and
that of healthy controls. However, due to the small sample size
of the aforementioned study (n=30), the statistical power of this
result was relatively low (29). Thus, further studies including
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Figure 5. Impact of miR-146b overexpression on cell proliferation and apoptosis in HaCaT cells. (A) Comparison of miR-146b expression following
miR-146b overexpression and control overexpression plasmid transfection in HaCaT cells. (B) Effect of miR-146b overexpression on HaCaT cell
proliferation. (C and D) Apoptosis of HaCaT cells with miR-146b overexpression; (C) quantified results and (D) representative flow cytometry images.
(E and F) TRAIL-induced cell apoptosis after miR-146b overexpression and control overexpression plasmid transfection; (E) quantified results and (F) repre-
sentative flow cytometry images. Comparisons between two individual groups were determined using the t-test. “P<0.05, “P<0.01, "“P<0.001. miR, microRNA;
TRAIL, tumor necrosis factor-related apoptosis-inducing ligand; PI, propidium iodide; Q, quadrant; AV, annexin V.

more patients are essential. In the present study, the clinical
implications of miR-146b in patients with psoriasis were
investigated using 110 patients. The analyses revealed that
miR-146b expression was increased in psoriasis-affected tissue
when compared with that in unaffected tissue. Furthermore,
miR-146b expression was highest in patients at the progres-
sive stage, followed by patients at the quiescent stage and
regressive stage. An explanation for these results may be that
miR-146b regulates its target genes or proteins (including
MYDS88, TRAF6 and IRAK-1), which subsequently promote
keratinocyte proliferation and inhibit keratinocyte apoptosis,
thereby leading to the formation of psoriatic lesions and accel-
eration of disease progression (25). Thus, miR-146b expression
was increased in psoriasis-affected tissue, and was also highly
expressed in patients with psoriasis at the progressive stage.
According to previous studies, psoriasis is a recurrent,
chronic autoimmune disease of the skin that involves the

infiltration of white blood cells, abnormal proliferation of
keratinocytes and activation of T cells in psoriasis-affected
skin tissue, which secrete various cytokines (including
TNF-a, IL-6, IL-17 and IL-22) that commonly contribute to
the pathological processes of psoriasis (2,30-33). Therefore,
to explore the correlation between miRNA-146 expression
and inflammation in patients with psoriasis, the expression
of the most common inflammatory cytokines, including
TNF-a, IL-6, IL-17 and IL-22, were detected in the present
study. The results revealed that miR-146b expression was
correlated with higher PASI scores in patients with psoriasis
and with elevated TNF-a, IL-6 and IL-17 mRNA expression
in psoriatic tissue. These results indicated that miR-146b
expression was correlated with increased disease activity and
inflammation. The possible explanations for this result may
be as follows: i) miR-146b mediates TRAF6 and IRAK-1
expression, promoting the release of pro-inflammatory
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cytokines (including TNF-a, IL-6 and IL-17), thereby
increasing disease activity and inflammation observed in
patients with psoriasis (12,34,35). ii) miR-146b may have
activated several inflammation-associated signaling path-
ways (including NF-kB), causing a higher disease activity
and aggravated inflammation in patients with psoriasis.
Therefore, the present study indicated that miR-146b may
serve as a novel biomarker for the predication of elevated
psoriasis activity and aggravated inflammation in the
clinical setting. However, the present study had certain
limitations. First, psoriatic tissue was not easy to obtain,
which means that it may not be feasible to predict disease
activity levels based on measurements of miR-146b in the
samples collected. Therefore, investigations into the predic-
tive value of circulating miR-146b expression are required
for determining psoriasis activity. In addition, the present
study had a single-centered design, meaning that most of
the patients were from North China, which may result in
selection bias. Therefore, multi-center studies are required
for future determinations.

Considering the malignant proliferation of keratinocytes
in psoriatic tissue, and to further explore the underlying
mechanism of miR-146b in the development of psoriasis,
the miR-146b overexpression and control plasmids were
transfected into HaCaT cells. The impact of miR-146b
overexpression on HaCaT cell proliferation and apoptosis
was subsequently evaluated. The present results revealed
that miR-146b overexpression stimulated cell proliferation
and suppressed cell apoptosis, indicating that miR-146b
increased psoriasis activity and inflammation, potentially by
enhancing keratinocyte proliferation and reducing keratino-
cyte apoptosis. To better understand the effect of miR-146b
overexpression on keratinocytes under inflammatory condi-
tions, HaCaT cell apoptosis following treatment with TRAIL
(a protein that induces cell apoptosis) was also evaluated in
the present study. The results demonstrated that miR-146b
overexpression inhibited TRAIL-induced cell apoptosis.
The reasons for this result may be as follows: i) miR-146b
regulates multiple signaling pathways (including NF-kB),
thereby directly accelerating keratinocyte proliferation and
inhibiting apoptosis (23,36). ii) miR-146b mediates various
proteins (including TRAF6 and IRAK-1) to promote the
secretion of pro-inflammatory cytokines (including TNF-a,
IL-6 and IL-17), whose secretions may indirectly stimulate
keratinocyte proliferation (37). Taken together, the present
study provided novel insight into the pathogenesis of psoriasis
and may facilitate the discovery of novel biomarkers for the
prediction of psoriasis activity, as well as the discovery of
novel treatment options.

In summary, miR-146b expression was elevated in
psoriasis-affected tissue when compared with that in unaf-
fected tissue, and its high expression was associated with
increased disease activity in patients with psoriasis as well
as aggravated inflammation in psoriatic tissue. Furthermore,
miR-146b overexpression promoted keratinocyte proliferation
and inhibited keratinocyte apoptosis in vitro.
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