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HOXD10 silencing suppresses human fibroblast-like
synoviocyte migration in rheumatoid arthritis via
downregulation of the p38/JNK pathway
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Abstract. Homeobox D10 (HOXDI10) belongs to the human
homeobox (HOX) gene family, and the homologous protein
encoded by HOX primarily controls cell differentiation
and morphogenesis during embryonic development. The
current study aimed to explore the roles and mechanisms of
HOXDIO0 in the migration of human fibroblast-like synovio-
cytes in rheumatoid arthritis (RAFLS). Cell counting kit-8,
cell migration and wound healing assays were performed
to examine the cell viability and migration, respectively.
Western blot and reverse transcription-quantitative poly-
merase chain reaction assays were used to evaluate the
association between mRNA and protein expression levels.
The results revealed HOXDI10 expression was upregulated
in tissues from patients with RA. HOXDIO0 silencing inhib-
ited the viability of RAFLS. In addition, HOXDIO silencing
suppressed the migration of RAFLS through modulating the
expression of cadherin-11, N-cadherin, E-cadherin, vimentin,
zonula occludens-1, integrinf31 and paxillin. In conclusion,
HOXDIO0 silencing downregulates the p38/c-Jun N-terminal
kinase signaling pathway, which in turn may suppress the
migration of RAFLS.

Introduction

Rheumatoid arthritis (RA), a chronic and systemic autoim-
mune disease, primarily affects the peripheral synovial joints
and causes synovitis, which thereby damages the articular
cartilage as well as bone tissues (1). Currently, on account
of the irreversible joint damage and systemic osteoporosis,
RA represents one of the most disabling diseases. It has
been published that 0.5-1% of adults are affected by RA in
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the developed world (2). It was reported that the incidence of
RA in 2010 was 28.5 per 100,000 person-years in Korea (3).
Additionally, RA is considered a chronic inflammatory disease
and an autoimmune disease, due to the hyperplasia of syno-
vial tissues in an inflammatory environment (4). Persistent
and progressive development of inflammation in RA may
develop into articular spasticity, deformity and dysfunction,
which seriously affect the health and quality of life of patients
with RA (5). The pathological mechanism of RA is complex,
and basic pathological features are involved in systemic
synovitis and formation of pannus. The immunopathology of
pannus is divided into two parts: Immune and invasion (6-8).
Osteoclasts and synovial fibroblasts (SFBs) are involved in
the invasion. SFBs primarily consist of two types: Type A
(macrophage-like) and type B (fibroblast-like). The number
of fibroblast-like synoviocytes (FLS) is large, and their rich
nuclear material suggests that these cells are in an active state
of RNA metabolism (9). In addition, RAFLS represent a type
of primary cell that can be cultured, proliferated, and passaged
multiple times in vitro to maintain defined growth and inva-
sion capacities, which is similar to tumor cells (10). Delays
in the diagnosis and early treatment of RA lead to poor RA
prognoses. Therefore, in order to improve the prognosis of RA
patients, in-depth investigations into the underlying genetic
or pathophysiological factors are necessary for developing
effective treatments for RA.

Mitogen-activated protein kinases (MAPKSs), a class
of intracellular serine/threonine protein kinases located in
the majority of cells, can transmit extracellular stimuli into
intracellular signaling pathways leading to a series of cellular
biological reactions, including cell differentiation, prolifera-
tion and apoptosis (11). In mammals, MAPKSs are associated
with four major pathways, including p38, c-Jun N-terminal
kinase (JNK), extracellular signal-regulated kinases (ERKs),
which contribute to the cellular responses to various stimuli,
such as inflammatory cytokines, physical and chemical stress
and bacterial products (12). It has been suggested that both p38
and JNK serve crucial roles in the biological activity of FLS
in RA (13,14). In addition, previous studies have demonstrated
that the p38/JINK signaling pathway contributes to the modula-
tion of migration in various cells, including smooth muscle cell
subtypes (15), tumor cells (16-18) and stem cells (19). However,
little is known about the roles and mechanisms of the p38/JNK
signaling pathway in the migration of FLS in RA.
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Homeobox D10 (HOXDI10), as a member of human
homeobox (HOX) gene family, is associated with cell
differentiation and morphogenesis during embryonic devel-
opment (20,21). Previous studies have demonstrated close
associations between HOX gene families and the occur-
rence, development and prognosis of multiple malignant
tumors (22,23). In addition, HOX gene families have been
demonstrated to participate in the regulation of tumor cell
proliferation, differentiation, apoptosis via the adenomatous
polyposis coli protein/B-catenin signaling pathways (24,25).
Recently, it has been demonstrated that HOXDIO serves as a
modulator in the migration of several cancer cell types (26-28).
Nevertheless, the function of HOXDI0 in the migration of
RAFLS remains unclear. Therefore, HOXD10 was selected
as the focus of this study to further explore its role and
mechanisms in RA.

In the current study, the correlation between HOXD10
and the migration of RAFLS was analyzed. Furthermore, the
exact role and mechanisms of HOXD10 within thep38/JNK
signaling pathway were investigated with respect to the
migration of RAFLS.

Materials and methods

Tissue samples. A total of 30 patients (age range, 37-60;
male:female, 9:21) diagnosed with RA in the Jining No. 1
People's Hospital (Jining, China) from December 2014 to
January 2016 were included in this study. Immediately
following resection, all tissue samples were snap-frozen
in liquid nitrogen and stored at -80°C. Matched adjacent
normal synovium tissue was collected and used as a negative
control. All patients included in the study provided written
informed consent for the utilization of the tissue samples for
clinical research. The project protocol was approved by the
Institutional Review Board of Jining No. 1 People's Hospital.

Cell culture, gene, plasmid and grouping. Human RAFLS
were separated from the RA knee-joint tissue samples of an
RA patient selected at random. RAFLS were maintained
in Dulbecco's modified Eagle's medium (DMEM; Gibco;
Thermo Fisher Scientific, Inc., Waltham, MA, USA) supple-
mented with 10% fetal bovine serum (FBS; Gibco; Thermo
Fisher Scientific, Inc.) in a 5% CO, atmosphere at 37°C. The
HOXDI10 small interfering RNA (siRNA) was cloned into
the empty pcDNA3.1 (+) vector (Invitrogen; Thermo Fisher
Scientific, Inc.), further referred to as si-HOXDIO0 [this was a
gift from Corey Largman (Addgene plasmid cat. no. 21007)].
Cells were divided into the following three treatment groups:
Control group, untreated RAFLS; NC group, RAFLS trans-
fected with empty vector; and siHOXD10 group, RAFLS
transfected with si-HOXDI0.

Cellviability analysis. A cell counting kit-8 (CCK-8; Beyotime
Institute of Biotechnology, Shanghai, China) was used to study
the viability of RAFLS. RAFLS in the logarithmic phase
(6x10* cells/ml) were seeded into the wells of 96-well plates,
and then incubated in 5% CO, atmosphere at 37°C for 12 h.
RAFLS were then divided into the three aforementioned treat-
ment groups. The cells were maintained for 24, 48 and 72 h.
A total of 10 ul of CCK-8 reagent was then added to the wells.
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Cells were maintained for a further 3 h at 37°C. A microplate
reader was used to record the absorbance at 450 nm. Cell
viability was quantified as the percentage of surviving cells
relative to the control.

Wound healing assay. Cultured RAFLS were seeded in
24-well plates (1x10° cells/ml) and divided into the three afore-
mentioned treatment groups. RAFLS were then maintained
for 15 days until the cell confluence reached 100%. Horizontal
‘wounds’ were generated using a 10 ul pipette tip scraping
along the surface of each well. Cells were then washed with
Hanks liquor (Beijing Solarbio Science & Technology Co.,
Ltd., Beijing, China) three times to remove the loose cells and
serum-free medium (Gibco; Thermo Fisher Scientific, Inc.)
was then added. Pictures were obtained using an inverted
microscope at 0 and 24 h time points.

Migration assay. Cells were transfected with an empty vector
or siHOXDI10. After 36 h, RAFLS were digested using
0.25% trypsin (Gibco; Thermo Fisher Scientific, Inc.). Cells
(1x10° cells/ml; 100 ul) were plated in DMEM without serum in
the top chamber of the Transwell insert (Corning Incorporated,
Corning, NY, USA); while DMEM with 20% FBS was added
in the lower well. After 24 h of incubation at 37°C, cells in
the lower well were treated with 1 ml paraformaldehyde (4%)
for 30 min at room temperature and subsequently stained with
0.1% crystal violet (Beijing Solarbio Science & Technology
Co., Ltd.) for 20 min at room temperature. Cells were washed
three times with PBS and the optical density was recorded at
570 nm using a microplate reader.

Western blot analysis. The cells were seeded at a density
of 1x10° cells/well into the 24-well plates. Following the
cell confluence reaching 65%, the cells were transfected
with empty vector or siHOXDI10. After 36 h, the proteins
were isolated with NP40 lysis buffer (Beyotime Institute
of Biotechnology). The concentration was estimated by a
BCA kit provided by Bio-Rad Laboratories, Inc. (Hercules,
CA, USA). The proteins (25 pg/lane) were separated by
12% SDS-PAGE gels. The separated products were trans-
ferred to a PVDF membrane. The membranes were blocked
with 5% non-skimmed milk at temperature for 2 h at room
temperature. Blotting was performed with specific anti-
bodies at 4°C overnight: Rabbit anti-human anti-HOXD10
(dilution, 1:1,000; cat. no. ab138508); anti-cadherin-11
(dilution, 1:500; cat. no. ab151302); anti-N-cadherin (dilu-
tion, 1:1,000; cat. no. ab76057); anti-E-cadherin (dilution,
1:500; cat. no. ab15148); anti-vimentin (dilution, 1:500;
cat. no. ab137321); anti-zonula occludens-1 (Zo-1; dilu-
tion, 1:1,000; cat. no. ab216880); anti-integrin B1 (dilution,
1:2,000; cat. no. ab179471); anti-paxillin (dilution, 1:500; cat.
no. ab2264); anti-phosphorylated (p)-p38 (dilution, 1:1,000;
cat. no. ab4822); anti-p38 (dilution, 1:2,000; cat. no. ab170099);
anti-p-JNK (dilution, 1:2,000; cat. no. ab124956); anti-JNK
(dilution, 1:1,000; cat. no. ab179461); anti-GAPDH (dilution,
1:2,500; cat. no. ab9485); anti-f-actin (dilution, 1:1,000; cat.
no. ab8227; all Abcam, Cambridge, UK). The membranes
were then incubated with horseradish peroxidase-conjugated
secondary antibodies (goat anti-rabbit; dilution, 1:5,000; cat.
no. ab205718; Abcam) at room temperature for 1 h. Enhanced
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chemiluminescent stain (EMD Millipore, Billerica, MA, USA)
was used to evaluate the results. The density of the bands were
quantified with ImageQuant software (version 5.2; Molecular
Dynamics; GE Healthcare, Chicago, IL, USA).

Reverse transcription-quantitative polymerase chain reaction
(RT-qPCR) analysis. The cells were seeded at a density of
1x10° cells/well into the 24-well plates. Following the cell
confluence reaching 65%, the cells were transfected with empty
vector or siHOXD10. After 36 h, total RNA was extracted
from cultured RAFLS using TRIzol reagent (Invitrogen;
Thermo Fisher Scientific, Inc.). RNA was reverse transcribed
to cDNA using a Reverse Transcription kit (Beyotime Institute
of Biotechnology) according to the manufacturer's instruc-
tions. RT-qPCR analysis was performed with an ABI 7500
Thermocycler (Applied Biosystems; Thermo Fisher Scientific,
Inc.) PCR cycles were as followed: 4 min pretreatment at 95°C;
followed by 35 cycles of 95°C for 25 sec and 60°C for 30 sec;
then extension at 72°C for 10 min. The samples were then
maintained at 4°C. The primers were designed by Invitrogen
(Thermo Fisher Scientific, Inc.): HOXDI0, forward, 5'-AAG
ATGAACGAGCCCGTGAG-3, and reverse, 5-TCCAGCGTT
TGGTGCTTAGT-3', (product, 242 bp); cadherin-11, forward,
5'-GCCGAAGCCTACATCCTCAA-3', and reverse, 5'-TCA
ACGCTATTGGGAGCTGG-3, (product, 332 bp); N-cadherin,
forward, 5-CCAAGTGAACGATAAGGGCG-3', and reverse,
5'-CCTTACTCTTGCCACCCTGA-3', (product, 209 bp);
E-cadherin, forward, 5'-GTGAACACCTACAATGCC
GC-3), and reverse, 5'-CAAAATCCAAGCCCGTGGTGG-3,
(product, 274 bp); vimentin, forward, 5-AATAAGATCCTG
CTGGCCGA-3', and reverse, 5-GGTGTTTTCGGCTTCCTC
TC-3', (product, 225 bp); Zo-1, forward, 5'-GGAGGTAGA
ACGAGGCATCA-3', and reverse, 5-AGGCCTCAGAAA
TCCAGCTT-3, (product, 238 bp); integrinf1, forward, 5-TCC
AACCTGATCCTGTGTCC-3, and reverse, 5'-CAATTCCAG
CAACCACACCA-3, (product, 174 bp); paxillin, forward,
5-ATCCTGAGTGCTTTGTGTGC-3', and reverse, 5-CCT
TGTTGAGCTGCTTGAGG-3', (product, 225 bp); GAPDH,
forward, 5'-GAGTCCACTGGCGTCTTCA-3', and reverse,
5'-GGTCATGAGTCCTTCCACGA-3', (product, 240 bp);
[-actin, forward, 5-GTTACAGGAAGTCCCTCACCC-3', and
reverse, 5'-CAGACCTGGGCCATTCAGAAA-3', (product,
194 bp). GAPDH and (-actin were used as the endogenous
controls. The 2444 method was used for the calculation of
relative expression (29).

Statistical analysis. The results are reported as the
mean =+ standard error of the mean of at least three independent
experiments. All the experimental data was analyzed by paired
Student's t-test, or one-way analysis of variance followed by a
Tukey's test. The statistical significance was defined as P<0.05.

Results

HOXDIO0 expression is upregulated in tissues from patients
with RA. RT-qPCR analysis was performed to examine the
expression of HOXDI0 in human RA tissue samples and
matched adjacent normal synovium tissues of the knee-joint
from four patients with RA, selected at random. It was revealed
that the expression of HOXDI10 in RA tissues was significantly
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higher compared with that observed in the matched adjacent
normal tissues (P<0.01; Fig. 1A). RT-qPCR and western blot
analyses were performed to evaluate the HOXDI0 protein
expression in four random paired human RA and normal adja-
cent synovium knee-joint tissues. The results indicated that the
HOXDI10 expression was significantly enhanced in RA tissue
compared with the control sample (P<0.001; Fig. 1B). This
suggests that HOXDI10 expression may be upregulated in RA
tissue.

Identification of RAFLS. The SFBs were isolated from RA
knee-joint tissue samples of a single patient with RA selected
at random. During the course of the experiments, SFBs were
cultured in DMEM medium containing 10% FBS. Following
24 h in cell culture, the SFBs were studied using an inverted
microscope. The adherent cells were SFBs. As shown in
Fig. 2A, the morphology of SFBs was spindle-shaped, stel-
late and polygonal. The boundaries of nuclei were clear and
oval-shaped. The nucleus was located in the middle of cells,
and the nucleolus was clear. At passage four, FLS accounted
for more than 98% of the total SFBs (Fig. 2B), which were
harvested and used in subsequent studies.

Interference of HOXDI10in RAFLS. An siRNA vector targeting
HOXDI0, si-HOXDI10, was constructed in the present study.
RAFLS separated from RA patients were transfected with the
pcDNA3.1 (+) empty vector or si-HOXD10. The knockdown
efficiency was ~90% in RAFLS following stable transfection
with si-HOXDI10 (P<0.001; Fig. 3A). Western blot analysis
demonstrated that following transfection with si-HOXDI10,
the expression level of HOXDI10 was significantly reduced
(P<0.001; Fig. 3B).

HOXDIO silencing inhibits the viability of RAFLS. A CCK-8
assay was performed to measure the viability of RAFLS
divided into the three aforementioned treatment groups. The
results demonstrated that, compared with the control groups,
HOXDIO silencing inhibited the viability of RAFLS, particu-
larly at the 48 and 72 h time points (P<0.05; Fig. 3C).

HOXDIO silencing suppresses the migration of RAFLS. The
migration capacity of RAFLS was evaluated using wound
healing and migration assays. The wound healing assay results
revealed that the wound width of RAFLS transfected with
si-HOXDI10 was significantly increased compared with the NC
group (P<0.01; Fig. 4A). A similar trend was observed from the
migration assay where the number of migrated RAFLS trans-
fected with si-HOXDI10 decreased from 100 to 60.3% (P<0.05;
Fig. 4B). These results indicate, that HOXDIO0 silencing may
decrease the migration ability of RAFLS.

HOXDI0 silencing modulates the expression of migra-
tion-associated proteins in RAFLS. Considering the results
of the migration assay, migration-associated mechanisms in
RAFLS and the expression levels of migration-associated
proteins, includingcadherin-11, N-cadherin, E-cadherin,
vimentin, Zo-1, integrinf1 and paxillin were assessed. On the
basis of the RT-qPCR results, it was revealed that HOXD10
silencing significantly inhibited the expression levels of
cadherin-11, E-cadherin, Zo-1, integrinf1 and paxillinin
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Figure 1. HOXDIO0 expression is upregulated in RA tissues from patients with RA. (A) Reverse transcription-quantitative polymerase chain reaction and
(B) western blot assays were performed to examine the expression of HOXDI10 in RA tissues and matched adjacent normal knee-joint tissues from RA patients.
"P<0.01 and “"P<0.001 vs. normal tissue. HOXDI10, homeobox D10; RA, rheumatoid arthritis.

Figure 2. Identification of RAFLS. (A) Primary RAFLS cultures and (B) RAFLS at passage four were observed by inverted microscopy. Magnification, x100.

RAFLS, fibroblast-like synoviocytes in rheumatoid arthritis.
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Figure 3. Interference of HOXDI10 expression in RAFLS and its effect on cells. RAFLS were transfected with empty vector or with si-HOXDI0. (A) Reverse
transcription-quantitative polymerase chain reaction and (B) western blot assays were performed to measure the expression of HOXDI0 in RAFLS. (C) A
CCK-8 assay was performed to measure the viability of RAFLS. "P<0.05 and ““P<0.001 vs. NC. HOXD10, homeobox D10; RAFLS, fibroblast-like synovio-
cytes in rheumatoid arthritis; si-HOXD10, small interfering RNA targeting HOXD10; CCK-8, Cell Counting Kit-8; NC, negative control.

RAFLS (P<0.01; Fig. 5A). In addition, it was observed that
N-cadherin and vimentin expression in RAFLS was signifi-
cantly upregulated following transfection with si-HOXD10
(P<0.001; Fig. 5A). Western blot analysis revealed similar
trends for migration-associated protein expression in RAFLS
(Fig. 5B and C). Based on these observations, it was identified
that HOXDIO silencing may suppress the migration of RAFLS

through modulating the expression levels of cadherin-11,
N-cadherin, E-cadherin, vimentin, Zo-1, integrin 31 and paxillin.

HOXDIO0 silencing downregulates the p38/JNK signaling
pathway. In order to further investigate the association
between HOXDI10 and the p38/INK signaling pathway in
RA, the expression levels of p-p38, p38, p-cJNK and JNK
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Figure 4. HOXDIO silencing suppresses the migration of RAFLS. (A) Wound healing and (B) migration assays were performed to evaluate the migration
ability of RAFLS, RAFLS transfected with empty vector or si-HOXD10. "P<0.05 and “P<0.01 vs. NC. HOXDI10, homeobox D10; RAFLS, fibroblast-like
synoviocytes in rheumatoid arthritis; si-HOXDI10, small interfering RNA targeting HOXDI10; NC, negative control.

in RAFLS were evaluated. Western blot analysis indicated
that the expression levels of p-p38 and p-JNK in RAFLS
were significantly downregulated following transfection with
si-HOXDI10 (P<0.05; Fig. 6). Therefore, HOXDIO0 silencing
was demonstrated to suppress the phosphorylation of p38
and JNK in RAFLS. By contrast, there was no significant
difference in p38 and JNK expression in RAFLS among each
experimental group (Fig. 6). Therefore, it was concluded that
HOXDI10 silencing may affect the p38/JNK signaling pathway
in RAFLS.

Discussion

RA is a chronic autoimmune disease with unknown etiology,
which seriously endangers human health and life due to
increased morbidity and the early age of onset (30). A crucial
pathological feature of RA is chronic inflammatory lesions of
synovium of joints, which destroys the articular cartilage and
bone tissue. FLS are normally present in the synovial lining,
but abnormal proliferation occurs in the FLS of patients with
RA and gradually erodes the adjacent cartilage and bone (9).
Although increased RAFLS in the synovial lining has been
observed in situ, the index of enhancement of RA synovial
membrane was not sufficient to account for the observed

extent of synovial hyperplasia (31,32). However, FLS from
these tissues have been activated sustainably in vitro, with
increased proliferative capacity and the ability to express a
variety of growth factors, inflammatory cytokines, oncogenes
and cyclins, thus exhibiting a tumor-like proliferation (33).
Recently, studies have demonstrated that the FLS migration
may also represent an important source of synovial hyper-
plasia. For example, it has been demonstrated that CAO74Me,
an inhibitor of cathepsin B, suppressed the migration and
invasion of FLS in inflamed tissues of patients with RA (34).
Therefore, inhibition of RAFLS migration may serve as a
pivotal target for RA therapies.

Previous studies have suggested that HOXDI10, a
well-known tumor suppressor gene, serves a crucial role in
the suppression of migration of various tumor cells (26-28),
while the potential functions of HOXDI10 in RAFLS migra-
tion remain unclear. Therefore, the aim of the present study
was to investigate the involvement of HOXDIO0 in the suppres-
sion of RAFLS migration, and the associated mechanisms.
Four pairs of human RA tissues and matched adjacent normal
synovium tissues of knee-joints were randomly selected from
RA patients and HOXDI0 expression in these tissue samples
was measured. According to the RT-qPCR and western blot
results, it was revealed that the expression levels of HOXD10
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Figure 5. HOXDIO silencing affects the expression of migration-associated proteins. (A) Reverse transcription-quantitative polymerase chain reaction and
(B) western blot assays were performed to determine the expression levels of cadherin-11, N-cadherin, E-cadherin, vimentin, Zo-1, integrin 1 and paxillin in
RAFLS, RAFLS transfected with empty vector or si-HOXDI10. (C) Quantified western blotting results. “P<0.01 and *“P<0.001 vs. NC. HOXD10, homeobox
D10; Zo-1, zonula occludens-1; RAFLS, fibroblast-like synoviocytes in rheumatoid arthritis; si-HOXDI10, small interfering RNA targeting HOXDI10;
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Figure 6. HOXDIO silencing downregulates the p38/JNK signaling pathway. Western blot assays were performed to measure the expression levels of p-p38,
p38, p-JNK and JNK in RAFLS, RAFLS transfected with empty vector or si-HOXD10. “P<0.01 and ““P<0.001 vs. NC. HOXD10, homeobox D10; JNK, c-Jun
N-terminal kinase; p-p38, phosphorylated p38; p-JNK, phosphorylated INK; RAFLS, fibroblast-like synoviocytes in rheumatoid arthritis; si-HOXDI10, small

interfering RNA targeting HOXD10; NC, negative control.

in RA tissues were significantly higher compared with those
in the control tissue. Consequently, HOXD10 may serve as an
important target in RA therapies. An siRNA vector targeting
HOXDI10 was constructed in this investigation and was used to

transfect RAFLS, with the empty vector as a negative control.
The knockdown efficiency was ~90% in RAFLS following
stable transfection with si-HOXDI10. The viability of RAFLS
transfected with empty vector and si-HOXDI10 was further
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assessed. It was revealed that HOXDI10 silencing significantly
suppressed the viability of RAFLS, particularly at 72 h
following transfection. Moreover, the migration capacity of
RAFLS transfected with empty vector and si-HOXDI10 was
evaluated by wound healing and Transwell assays. Based on
the results, it was revealed that HOXDIO0 silencing signifi-
cantly reduced the migration capacity of RAFLS. In order
to investigate the involvement of HOXDI0 in the migration
of RAFLS further, the expression of several migration-asso-
ciated proteins were measured. N-cadherin, E-cadherin and
vimentin are the most common markers used to evaluate
cellular migration abilities (35,36). In addition, cell adhesion
is associated with cell migration (37,38). Therefore, specific
cell adhesion-associated molecules were selected to assess
cell migration in the present study, including Zo-1, integrinf31
and paxillin. It was revealed that HOXDI10 silencing signifi-
cantly downregulated the expression levels of cadherin-11,
E-cadherin, Zo-1, integrinf1 and paxillin, while it enhanced
the expression of N-cadherin and vimentin in RAFLS.
Collectively, these results suggested that HOXDIO0 silencing
may suppress the migration of RAFLS through influencing
the expression levels of cadherin-11, N-cadherin, E-cadherin,
vimentin, Zo-1, integrinf1 and paxillin.

The p38/JNK signaling pathway has been demonstrated
to participate in cell migration processes (39,40). However,
the association between the p38/JNK signaling pathway and
RAFLS migration was not very clear. In the current study, the
expression levels of p-p38, p38, p-JINK and JNK in RAFLS
transfected with empty vector and si-HOXDI0 were evaluated.
The results indicated that HOXDI10 silencing reduced the phos-
phorylation of p38 and JNK in RAFLS, whereas no significant
difference was detected in p38 and JNK expression in RAFLS
among all groups. These results indicated that HOXD10
silencing affected the p38/JNK signaling pathway in RAFLS.

In conclusion, the results of the present study demonstrated
that HOXDI0 silencing inhibited the migration of RAFLS
potentially via the p38/JNK signaling pathway. The results
provide valuable insight into the mechanisms of HOXDI10 and
FLS. The potential effects of HOXDI0 on the migration of
RAFLS suggest that HOXDI10 may presentan effective target
for RA therapies.
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