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Abstract. — OBJECTIVE: Lung cancer, which
is typically diagnosed at later stages, is a lead-
ing cause of cancer death among both males
and females given its highly invasive and rap-
idly metastasizing nature. Rho GTPase activat-
ing protein 15 (ARHGAP15) is a member of the
RhoGAP family and functions in multiple bio-
logical processes, such as cell proliferation and
migration. However, the effect of ARHGAP15 in
lung cancer and its underlying molecular mech-
anisms remain unclear.

PATIENTS AND METHODS: In this study, im-
munohistochemistry and Real Time PCR were
performed to detect ARHGAP15 expression in
lung cancer tissues and cells. Proliferation, tran-
swell, and Western blot assays were further per-
formed to explore the role and underlying mech-
anism of ARHGAP15 in lung cancer.

RESULTS: Reduced ARHGAP15 expression
was observed in lung cancer tissues and cells.
In vitro upregulation of ARHGAP15 in lung can-
cer cells strongly suppressed cell prolifera-
tion, migration, and invasion and was accom-
panied by reduced matrix metalloproteinase-2
(MMP2), MMP9, vascular endothelial growth fac-
tor (VEGF) expression, and the phosphorylation
of the signal transducer and activator of tran-
scription-3 (p-STAT3). In contrast, interleukin-6
(IL-6) had the opposite effect and the induction
of IL-6 was counteracted by ARHGAP15 upreg-
ulation. In addition, the proliferation, migration,
and cell invasion induced by ARHGAP15 silenc-
ing were potentially inhibited by the STAT3 in-
hibitor AG490 (100 yM), MMP2, MMP9, VEGF,
and p-STATS3 levels decreased.

CONCLUSIONS: These results suggest that
ARGFAP15 suppressed the proliferation and
metastasis of lung cancer cells, which may oc-
cur through the inhibition of MMP2, MMP9, and
VEGF expression via the STAT3 pathway inacti-
vation.
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Abbreviations

ARHGAPI5: Rho GTPase activating protein 15, MMP2:
Matrix metalloproteinase-2; MMP9: Matrix metallopro-
teinase-9; VEGF: Vascular endothelial growth factor;
STAT3: Signal transducer and activator of transcrip-
tion-3; IL-6: Interleukin-6; CDS: coding DNA sequence;
CCK-8: Cell Counting Kit-8.

Introduction

Lung cancer, given its highly invasive and
rapidly metastasizing nature, is a leading cause
of cancer death among both males and females'
and is typically diagnosed at later stages. To-
bacco smoke is the main cause of lung cancer,
accounting for approximately 85% of cases. The
remaining 15% of lung cancers are attributed to
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other causes®. Compared with other cancers, the
long-term prognosis of lung cancer is poor due
to the lack of early stage observable symptoms?>
with a 5-year relative survival of approximately
6-14% in men and 7-18% in women®. Matrix
metalloproteinases (MMPs), a group of zinc-de-
pendent metalloenzymes, regulate a variety of
cellular processes, including cell proliferation
and metastasis in tumors’. MMP2 and MMP9
are two specific subsets of MMPs that have been
intensively studied in cancers for several years.
Previous studies®® demonstrated that angiogen-
esis and tumor growth in MMP2-deficient mice
was potently suppressed, and tumor metastasis
was inhibited in MMP9-deficient mice. Vascular
endothelial growth factor (VEGF), an angiogenic
polypeptide that mediates tumor angiogenesis, it
is crucial for the progression of a variety of can-
cers, including lung cancer'’'?. Signal transduc-
ers and activators of transcription (STAT) family
members are potential targets in various cancers,
including lung cancer. Yu and Jove" have report-
ed that STAT3, a member of the STAT family,
is frequently activated in lung cancer cells. The
inhibition of STAT3 affects the formation of
tumors by inhibiting cell growth and tumor an-
giogenesis'!. In addition, interleukin-6 (IL-6) is a
multifunctional cytokine that acts as a strong ac-
tivator of STAT3 signaling in lung cancer”. IL-6
is a major growth regulator in various tumors and
is of key importance in carcinogenesis and cancer
development'®, Several studies'®2° have demon-
strated that IL-6 levels are elevated in certain
neoplastic diseases, such as lung cancer, suggest-
ing that elevated IL-6 levels are associated with
poor clinical prognosis in cancer patients. Rho
GTPase activating protein 15 (ARHGAP15) is a
member of the RhoGAP family and functions in
multiple biological processes, such as cell prolif-
eration and migration. Takagi et al*! demonstrated
that ARHGAPIS is a potent tumor suppressor in
human breast cancer. Furthermore, upregulation
of ARHGAPI1S5 expression inhibits the migration
of glioma cells, suggesting that ARHGAPIS is a
potential new target for glioma treatment*?. How-
ever, the effect of ARHGAPIS in lung cancer
and its underlying molecular mechanism remain
unclear. In our current study, the low expression
of ARHGAPI5 was observed in tumor tissues in
lung cancer patients and ARHGAP15 expression
was correlated with overall survival rates. Bio-
logical function and signaling pathway assays
demonstrated that ARHGAPIS might act as a
tumor suppressor in lung cancer by inhibiting

cell proliferation, migration, and invasion. More-
over, treatment with the STAT3 inhibitor AG490
exhibited an inhibitory effect on the proliferation
and metastasis of lung cancer cells in a manner
similar to ARHGAPI5 upregulation. Therefore,
we proposed that the regulation of ARHGAPI15
may involve the STAT3 signaling.

Patients and Methods

Tumor and Adjacent Normal Tissues
from Lung Cancer Patients

A total of seventy-six lung cancer patients
treated in the Shandong Chest Hospital volun-
teered to participate in the current study. After
obtaining written informed consents, seventy-six
pairs of tumor and adjacent normal tissues were
collected. Before the use, samples were frozen in
liquid nitrogen. After the total RNA extraction
from thirty pairs of tissues, ARHGAP15 expres-
sion levels in these tissues were quantified by re-
al-time PCR. Moreover, immunohistochemistry
was performed to detect the expression and loca-
tion of ARHGAPI1S in these tissues. The research
Ethic Committee of Shandong Chest Hospital
approved all experiments in this study.

Cell Culture

Five human lung cancer cell lines, including
A549, H1299, H1975, H358, and SKMESI, and
the normal lung cell line 16HBE were purchased
from Cell Bank of Chinese Academy of Science
(Shanghai, China). The cells were cultured in
a 5% CO, incubator (Thermo Fisher Scientif-
ic, Thermo Forma 3111, Rockford, IL, USA) at
37°C with Roswell Park Memorial Institute-1640
(RPMI-1640) medium (HyClone, SH30809.01B,
South-Logan, UT, USA) containing 10% fetal
bovine serum (FBS; Gibco, 16000-044, Grand
Island, NYY, USA) and 1% antibiotic (100x%, peni-
cillin and streptomycin; Beijing Solarbio Science
& Technology Co., Ltd., P1400-100, Beijing, Chi-
na). The medium was replaced during incubation
based on the cellular demand.

Construction of the Lentivirus

ShRNA constructs targeted to the ARHGAP15
(AY219338.1) gene were synthesized and insert-
ed into the Agel I/Ecol I restriction sites of
a pLKO.l-puro vector. The full-length coding
DNA sequence (CDS) region of ARHGAPIS is
1428 bp and the EcoR I/BamH I restriction sites
were selected. The CDS sequence of ARHGAPI15
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containing restriction sites was synthesized by
Genewiz Company (Shanghai, China) and then
inserted into EcoR I/BamH I restriction sites of
a pLVX-Puro vector. Through DNA sequencing
(Majorbio, Shanghai, China), pLKO.1-shARH-
GAP15 and pLVX-Puro-ARHGAPI15 plasmids
were confirmed and cotransfected into 293 cells
with viral packaging plasmids psPAX2 and pM-
D2G (Addgene, Inc.; Cambridge, MA, USA)
using Lipofectamine 2000 (Invitrogen, Thermo
Fisher Scientific, Inc., Waltham, MA, USA). The
virus particles in the medium were collected by
ultracentrifugation at 48 h after transfection?.

Experimental Grouping

ARHGAPIS5 expression in human lung cancer
cells (A549, H1299, and H358) was regulated by
ARHGAPI1S5 interference or overexpression lenti-
viruses. A549 and H1299 cells were respectively
divided into groups for infection with medium
(Control), Vector, or ARHGAP15 overexpression
lentivirus (0cARHGAPI15). In addition, H358
cells were infected with medium (Control), nega-
tive control lentivirus (shNC), or ssARHGAP15
lentivirus (shARHGAPI15-1, shARHGAPI15-2,
shARHGAP15-3). The efficiency of ARHGAP15
lentivirus was evaluated at 48 h after transfection
by eal-time PCR and Western blot.

Further, A549 and H1299 cells were respec-
tively divided into five groups to treat with me-
dium, Vector, o0cARHGAP15, Vector + 50 ng/
ml IL-6 (PEPROTECH, 200-06, Rocky Hill, NJ,
USA), or o0cARHGAP15 + 50 ng/ml IL-6. H358
cells were divided into four groups to treat with
shNC, shNC + 100 uM AG490 (STAT3 inhibitor;
Selleck, S1143, Houston, TX, USA), shARH-
GAP15, or shARHGAPIS + 100 uM AG490.
Proliferation assays were conducted at 0, 24, 48,
and 72 h after treatment. Cell migration and inva-
sion and the expression of relative proteins were
detected at 48 h.

Immunohistochemical Detection

After paraffin embedding, the tissues were
cut into 4- to 7-um thick slices and then in-
cubated in a 65°C oven for 30 min. The slices
were deparaffinized by xylene I and xylene II
(Shanghai Sinopharm, Shanghai, China); rehy-
drated in 100%, 95%, 85%, and 75% ethanol;
and subjected to antigen retrieval by heating 0.01
M sodium citrate buffer (pH 6.0) for 10-15 min.
Following blocking in 0.3% H,O, for 10 min in
a wet box, the slices were incubated with ARH-
GAP15 antibody (Abcam, ab102580, Cambridge,

MA, USA) overnight at 4°C. The next day, the
slices were incubated in horseradish peroxidase
(HRP)-labeled broad-spectrum secondary anti-
body (Long Island, D-3004, Shanghai, China)
for 1 h at room temperature. After diaminoben-
zidine (DAB) staining (Long island, FL-6001),
the slices were counterstained with hematoxylin
(BASO, 714094, Zhuhai, China) for 3 min and 1%
hydrochloric acid for alcohol differentiation. The
images were captured by a microscopy (NIKON,
ECLIPSE Ni) and analyzed using an IMS image
analysis system (NIKON, DS-Ri2).

Real Time-Polymerase Chain Reaction
(RT-PCR) Assay

Total RNA in cells was extracted using TRIzol
reagent (Invitrogen, 1596-026, Carlsbad, CA,
USA) according the manufacturer’s recommen-
dations. After quantification and RNA integrity
were confirmed, the extracted RNA was reverse
transcribed into cDNA using Reverse Transcrip-
tion Kit (Fermentas, #K1622, Vilnius, Lithuania).
Then, using cDNA as templates, RT-PCR was
conducted on ABI 7300 Real-Time PCR system
(Applied Biosystems, ABI-7300, Foster City, CA,
USA) with a SYBR Green PCR Kit (Thermo Fish-
er Scientific, Inc., #K0223, Waltham, MA, USA).
The primers sequences were as follows: AR-
HGAPI1S5, F: 5> GACGACAGCCAGTGGGAGG
3’ and R: 5> GCTTTGCGTGGACATGAGG 3’;
GAPDH, F: 5> AATCCCATCACCATCTTC 3’
and R: 5 AGGCTGTTGTCATACTTC 3. The
RT-PCR procedure was as follows: 95°C for 10
min; (95°C for 15 Sec; 60°C for 45 Sec) x 40, 95°C
for 15 s, 60°C for 1 min, 95°C for 15 s, 60°C for
15 s**. Reactions were performed in triplicate and
were normalized to Glyceraldehyde 3-phosphate
dehydrogenase (GAPDH). ARHGAP15 mRNA
level was calculated by the method® of 2 44¢4,

Western Blot Analysis

Total proteins were extracted using radioim-
munoprecipitation assay (RIPA) buffer (Solarbio,
R0010, Beijing, China) containing protease and
phosphatase inhibitors and quantified using a
BCA quantification kit (Thermo Fisher Scientific,
PICPI23223, Waltham, MA, USA). Approximate-
ly 25 pg protein were separated by 10% sodium
dodecyl sulphate-polyacrylamide gel electropho-
resis (SDS-PAGE; JRDUN Biotechnology Co.,
Ltd, Shanghai, China) and then transferred onto
polyvinylidene difluoride (PVDF) membranes
(Millipore, HATF00010, Billerica, MA, USA).
After blocking in 5% skim milk (BD Bioscienc-
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es, BYL40422, Franklin Lakes, NJ, USA) for 1 h
at room temperature, the blots were probed with
primary antibodies against ARHGAP15 (1:1000,
Abcam, abl02580), MMP2 (1:1000, Abcam,
ab37150), MMP9 (1:2000, ABGENT, AP6214a,
San Diego, CA, USA), VEGF (1:1000, Cell Sig-
naling Technology [CST], #2479, Danvers, MA,
USA), STAT3 (1:1000, CST, #9139), p-STAT3
(1:2000, CST, #9145), and GAPDH (1:2000, CST,
#5174) overnight at 4°C with gentle shaking. The
next day, the blots were washed by TBST 5-6
times followed by 1-h incubation in secondary
antibodies labeled with horseradish peroxidase
(HRP; 1:1000, Beyotime, Shanghai, China) at
room temperature. Later, the blots were washed
with Tris-Buffered Saline and Tween-20 (TBST)
for 5-6 times and developed by 5-min incubation
with chemiluminescent reagent (Millipore, Bill-
erica, MA, USA, WBKLS0100). The blots were
visualized on an enhanced chemiluminescence
(ECL) imaging system (Tanon, Tanon-5200,
Shanghai, China), and GAPDH served as an en-
dogenous reference. Relative protein levels were
calculated using Imagel software (http:/rsb.info.
nih.gov/ij/, Bethesda, MD, USA).

Proliferation Assay

Cell Counting Kit-8 (CCK-8; Signalway Anti-
body [SAB], CP002, Pierland, TX, USA) solution
was applied to assess cell proliferation. A549,
H1299, and H358 cells seeded in 96-well plates
(TRUELINE, TR4001, USA) at a density of
3 x 10° cells/well and cultured overnight. The
cells were then divided for lentivirus infection
(0eARHGAPI15/Vector or shARHGAP15/shNC)
and then treated with IL-6 or AG490. After in-
cubation for 0, 24, 48, and 72 h, 100 pl mixture
of CCK-8 and serum-free medium at a volume
ratio of 1:10 was added and incubated for 1 h at
37°C. The absorbance value (OD) at 450 nm was
measured on a microplate reader (Perlong, DNM-
9602, Beijing, China).

Transwell Assay

Transwell assays using a modified Boyden
chamber (Transwell, Costar, 3422, Cambridge,
MA, USA) were employed to detect cell migra-
tion and invasion as described*. Before inocula-
tion, the 24-well plates and transwell chambers
(COSTAR, 3422, USA) were soaked with phos-
phate-buffered saline (PBS) for 5 min (one more
step for invasion: chambers were coated with 80
ul of Matrigel and clotted in a 37°C incubator
for 30 min). Following starvation in serum-free

medium overnight, the infected and treated cells
were digested by trypsin and inoculated in the
upper chamber (5 x 10* cells/well), and RP-
MI-1640 medium with 10% FBS was added to
the lower chamber. After 24 h of incubation, the
non-migrated and non-invaded cells on the upper
chamber were scraped carefully, and the migrat-
ed and invaded cells on the lower chamber were
fixed with 4% formaldehyde (Shanghai Sino-
pharm, Shanghai, China) for 10 min followed by
30 min incubation of 0.5% crystal violet (Solar-
bio, C8470, Shanghai, China). The numbers of
migrated and invaded cells were counted under
microscope from at least 3 random fields at a
magnification of 200x.

Statistical Analysis

All experiments in this study were conducted
thrice independently and data were presented
as the mean + standard deviation (SD). Sta-
tistical testing was performed using GraphPad
prism 7.0 software (GraphPad Software, La Jol-
la, CA, USA). The differences between the two
groups were compared using Student’s z-test,
whereas one-way analysis of variance (ANOVA)
with Tukey’s multiple comparison post-hoc test
was applied for multiple groups. The differences
between the groups of Kaplan-Meier survival
curves were determined by the log-rank test. p <
0.05 indicated statistical significance.

Results

ARHGAPI15 Expression was Decreased in
Tumor Tissues of Lung Cancer Patients
The analysis of the available expression data of
the tumor samples (488) and paracancer samples
(58) of lung cancer patients obtained from The
Cancer Genome Atlas project (TCGA) revealed
that ARHGAPIS5 expression was considerably
reduced in lung tumor tissues compared with
paracancer tissues (Figure 1A). Consistently, our
findings demonstrate that ARHGAP15 levels in
the tumors of lung cancer patients were signifi-
cantly decreased (Figure 1B). Immunohistochem-
istry was performed on tissues, further revealing
the reduced level of ARHGAPIS in the tumors
of lung cancer patients (Figure 1C). In addition,
the correlation between ARHGAP1S expression
and clinical pathological features was analyzed
by Kaplan-Meier survival curves of 76 patients
produced from ARHGAPI15 expression and fol-
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Figure 1. ARHGAPIS expression was reduced in tumor tissues of lung cancer patients. A, ARHGAP15 mRNA expression
analysis in 488 lung tumor tissues and 58 paracancer tissues from TCGA dataset. B, Analysis of ARHGAP15 mRNA
expression in thirty pairs of tumors and paracancer tissue samples. C, ARHGAPI15 expression and localization in tumor and
adjacent tissues was determined by immunohistochemical staining. Magnification: 200x. D, Survival rate of 76 lung cancer
patients was assessed by Kaplan-Meier survival analyses. Compared with low ARHGAP15 tumors (n = 45), tumors with high

ARHGAPI5 (n = 31) had a favorable prognosis (p < 0.01).

low-up records. Using log-rank tests, we found
that patients with low ARHGAPI1S5 levels had a
worse survival rate compared with high ARH-
GAPI15 levels (Figure 1D). These findings indi-
cate that ARHGAPIS5 expression may be involved
in lung cancer progression.

ARHGAPI15 Expression is Reduced in
Lung Cancer Cells

ARHGAPI15 expression was detected by RT-
PCR and Western blot in lung cancer cell lines
(A549, H1299, H1975, H358, and SKMESI) and
normal lung (16HBE). As shown in Figure 2,
compared with normal lung cells, ARHGAP15
mRNA (Figure 2A) and protein (Figure 2B)
levels in lung cancer cells were significantly de-
creased. In A549 and H1299 cells, ARHGAP15
levels were considerably reduced compared with
other lung cancer cells but were relatively in-

creased in H358. These results further verified
the close correlation between ARHGAPI15 ex-
pression and lung cancer progression. A549,
H1299 and H358 cell lines were used in the
following experiments.

Up- and Downregulation of
ARHGAPIS5 in Lung Cancer Cells by
Lentivirus Infection In Vitro

To study the regulating effect of ARHGAPI15
in lung cancer in vitro, Vector/ocARHGAP15
and shNC/sShARHGAPI15 (shARHGAPI15-1,
shARHGAPI15-2, and shARHGAPI15-3) lenti-
viruses were utilized to regulate ARHGAPI5
levels in A549, H1299 and H358 cells. As shown
in Figure 3, 0cARHGAPI15 lentiviruses strongly
upregulated the expression of ARHGAP15 mR-
NA and protein in A549 (Figure 3A) and H1299
(Figure 3B) cells. All three sShARHGAPI1S len-
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Figure 3. Up- and downregulation of ARHGAPI5 in lung cancer cells by lentivirus infection in vitro. A549, H1299, and
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cells served as control. 4, B, Efficiency of ocARHGAP15 in upregulating ARHGAPI15 expression in A549 (4) and H1299 (B)
cells was evaluated by RT-PCR and Western blot. C, Downregulating efficiency of three st ARHAGP15 in H358 cells was
evaluated. All data are presented as the mean + SD, “p < 0.01, *"p < 0.001 and "*p <0.0001 compared with shNC or Vector.



Z.-D. Liu, Z.-X. Mou, X.-H. Che, K. Wang, H.-X. Li, X.-Y. Chen, X.-M. Guo

Upregulation of ARHGAP15 Inhibited
IL-6-Induced Lung Cancer Cell
Proliferation and Metastasis In Vitro

IL-6 is a strong activator of STAT3 signaling
in lung cancer, regulates the growth of a variety
of tumors and plays a crucial role in carcino-
genesis'®!”?’. Here, after lentivirus infection and
50 ng/ml IL-6 treatment, the cell proliferation
(Figures 4A and 4D), migration, and invasion
(Figures 4B and 4E) of A549 and H1299 cells
infected with ocARHGAPI15 was significantly
inhibited concurrent with a decrease in MMP2,
MMP9, and VEGF protein levels and STAT3
phosphorylation, whereas STAT3 levels were un-
changed (Figures 4C and 4F). In contrast, 1L-6
had an opposite effect on lung cancer cells and
the induction of IL.-6 was counteracted by oeAR-
HGAP15 infection. Studies have related MMP2,
MMP9 and VEGF to tumor angiogenesis, growth
and metastasis *'2. STAT3 mediates transcription
of gene, such as VEGF and is critically important
for the progression of human lung cancer®®. These
results demonstrated that the ARHGAP15 upreg-
ulation strongly inhibited lung cancer cell prolif-
eration and metastasis in vitro, which may occur
through inhibition of MMP2, MMP9, and VEGF
expression via the STAT3 pathway inactivation.

Downregulation of ARHGAP15 Induced
Lung Cancer Cell Proliferation and
Metastasis Via STAT3 Pathway Activation
Numerous reports have used AG490, an inhibi-
tor of JAK2-STATS3, in vitro assays to study signal
transduction and regulation of JAK2-STAT3%. To
further investigate the mechanism of ARHGAP15
in lung cancer cells, sitARHGAPI5 lentivirus
and AG490 (100 uM) were applied. As shown
in Figure 5, ARHGAPI1S silencing-induced lung
cancer cell proliferation (Figure 5A), migration
and invasion (Figure 5B) were significantly in-
hibited by AG490 treatment. Similarly, elevated
levels of MMP2, MMPY, VEGF and p-STAT3
in ARHGAPI15-silenced lung cancer cells were
also reduced (Figure 5C). These results further
demonstrated that ARHGAP15 suppressed lung
cancer cell proliferation, migration, and invasion
likely by inhibiting MMP2, MMP9, and VEGF
expression via STAT3 pathway inactivation.

Discussion

Compared with other cancers, such as col-
orectal cancer, lung cancer causes more death

and its incidence and mortality are increasing
worldwide®. In the present study, we found that
ARHGAPIS expression was low in lung cancer
tissues and cells. In addition, the upregulation
of ARHGAP15 suppressed lung cancer cell pro-
liferation and metastasis potentially through the
inhibition of MMP2, MMP9, and VEGF expres-
sion via STAT3 pathway inactivation. Recently,
several members of the RhoGAP family have
been observed to function in lung cancer. As a
tumor suppressor in lung cancer, ARHGAPI0
affects cell proliferation, migration, and inva-
sion and is a potential attractive target for lung
cancer treatment®. The downregulation of the
proto-oncogene ARHGAPS effectively inhibits
lung cancer cell metastasis®”. In the current study,
low expression of ARHGAPI1S was observed in
both lung cancer tissues and cells. We conjec-
tured that ARHGAPI1S has the potential to be
an attractive target for the diagnosis and therapy
of lung cancer and its positive immunostaining
may have some prognostic values. In vitro, the
upregulation of ARHGAPIS significantly inhib-
ited lung cancer cell proliferation and metastasis
with a concurrent reduction in MMP2, MMP9,
VEGEF, and p-STAT3 levels. Previous studies®+’
have reported that MMP2, MMP9, and VEGF are
typically highly expressed in lung cancer and are
essential for tumor growth and metastasis. For
instance, the downregulation of MMP2 can in-
hibit endometrial cancer cell proliferation and in-
vasion®. MicroRNA 5692a potentially promotes
hepatocellular carcinoma (HCC) cell invasion
and metastasis by regulating MMP9 expression**.
Moreover, VEGF-mediated angiogenesis is a key
process that potentially contributes to cancer
cell extravasations and metastasis®. Our research
results are consistent with these reports. In con-
trast, IL-6 had an opposite effect as that of ARH-
GAPI5 on lung cancer cell proliferation and me-
tastasis and IL-6 induction was counteracted by
the ARHGAPIS5 upregulation. IL-6 is a mediator
of malnutrition in lung cancer patients and drives
the STAT3 pathway in lung cancer’®*®. These
findings indicated that ARHGAPIS functioned
as a suppressor in lung cancer potentially through
the inactivation of the STAT3 pathway. VEGF
transcription is regulated by the STAT3 pathway,
which is activated in lung cancer’®. Green tea
catechin treatment inhibits angiogenesis and tu-
mor formation through the suppression of STAT3
pathway activation'¥. These findings are con-
sistent with our observation that ARHGAPI15
silencing-induced lung cancer cell proliferation,
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ARHGAP15 regulates lung cancer cell proliferation and metastasis via the STAT3 pathway

migration, and invasion were potently suppressed
by the STAT3 inhibitor AG490, whereas MMP?2,
MMP9, and VEGF protein levels were reduced.
These findings further indicated that ARH-
GAPI1S5 inhibited lung cancer cell proliferation
and metastasis potentially through the inhibition
of MMP2, MMP9, and VEGF expression via the
STAT3 pathway inactivation.

Conclusions

We demonstrated that ARHGAP15 upregu-
lation significantly suppressed lung cancer cell
proliferation and metastasis likely by inhibit-
ing MMP2, MMPY, and VEGF expression via
STAT3 pathway inactivation. ARHGAPI15 target-
ing may prove to be a potential approach for the
lung cancer treatment.
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