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Epigenetic regulation of IQGAP2 promotes ovarian cancer
progression via activating Wnt/p-catenin signaling
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Abstract. Ovarian cancer is the most lethal gynecologic
malignancy and most cases are diagnosed at an advanced stage
with metastases; however, the molecular events supporting
ovarian cancer development and progression remain poorly
understood. In this study, by analysis of the genome-scale
DNA methylation profiles of 8 healthy ovaries, 89 ovarian
cancers and the corresponding 4 normal ovaries from The
Cancer Genome Atlas, we unveiled the abnormalities in gene
methylation of ovarian cancers, and found that IQGAP2 one
of the most frequently altered genes, was significantly hyper-
methylated in ovarian cancer. There was an inverse correlation
between IQGAP2 DNA methylation and mRNA expression,
and IQGAP?2 expression was downregulated in ovarian cancer.
Further survival analysis indicated that decreased IQGAP2
was associated with a worse progression-free survival of
patient with ovarian cancer, and biological function studies
demonstrated that IQGAP2 inhibited ovarian cancer cell
epithelial-mesenchymal transition, migration and invasion
via suppression of Wnt-induced B-catenin nuclear transloca-
tion and transcriptional activity. Thus, these data identified
IQGAP2 as a novel tumor suppressor for ovarian cancer
to inhibit cell invasion through regulating Wnt/f-catenin
signaling, and provided a new biomarker and potential thera-
peutic strategy for this disease.

Introduction
Ovarian cancer is the most lethal gynecologic malignancy.

Approximately 70% of cases are diagnosed at an advanced
stage with metastases, and the 5-year survival of patients with

Correspondence to: Dr Xu Li, Center for Translational Medicine,
The First Affiliated Hospital of Xi'an Jiaotong University College of
Medicine, 277 West Yanta Road, Xi'an 710061, P.R. China

E-mail: lixul956@yahoo.com

“Contributed equally

Key words: IQGAP2, methylation, Wnt/B-catenin, ovarian cancer,
tumor progression

advanced stage ovarian cancer is <30% (1). The high rate of
lethality from ovarian cancer is mainly due to the early progres-
sion of the diseases and lack of effective therapies for advanced
ovarian cancers (2). Ovarian cancer displays highly molecular
and genetic heterogeneity and complexity, although most cases of
ovarian cancer are treated in a similar manner. A comprehensive
understanding of molecular basis in ovarian cancer development
and progression will help to identify better therapeutic strategies
for this disease. Whole genome profiling of ovarian cancer has
identified many dysregulated genes which are implicated in cell
proliferation, invasion, motility, chromosomal instability, and
gene silencing (3-5). However, the biological functions of these
genes in ovarian cancer have not been fully studied.

IQ motif-containing GTPase activating protein 2 (IQGAP2)
belongs to the IQGAP family which contains a conventional
Ras GTPase-activating protein (RasGAP) domain and an
1Q motif (6,7). The human IQGAP gene family consists of
3 members, IQGAP1, IQGAP2, and IQGAP3. IQGAPI is
the best characterized and is considered to be a scaffolding
protein integrating diverse signaling pathways involved in cell
proliferation, adhesion and migration (8,9). Although IQGAP2
and IQGAP3 proteins exhibit a high level of sequence
homology with IQGAPI, but their biological roles are poorly
defined. Cumulative evidence from clinical specimens suggest
IQGAP2 may be a tumor suppressor. Loss of IQGAP2 has
been observed in gastric cancer, hepatocellular carcinoma and
advanced prostate cancer (10-12), while the status of IQGAP2
in ovarian cancer remain unclear.

In the present study, by analysis of the differential epigen-
etic features between normal ovary and ovarian cancer, we
identified that IQGAP2 was significantly downregulated in
ovarian cancer due to elevated DNA methylation and was
associated with patient prognosis. Biological function studies
indicated that loss of IQGAP2 induced ovarian cancer cell
epithelial-mesenchymal transition (EMT) and thus promoted
cell migration and invasion. Further mechanism dissection
demonstrated that loss of IQGAP2 potentiated Wnt/p-catenin
signaling rather than activating the Ras in ovarian cancer cells.

Materials and methods

Human ovarian cancer specimen. Five frozen human serous
ovarian cancer and matched normal ovary specimens were
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obtained from patients who underwent surgical resection with
the approval of the Institutional Review Board (IRB) of the
First Hospital of Medical College of Xi'an Jiaotong University.
Whole genomic DNA and total proteins were extracted for
gene methylation and protein expression assays.

Bioinformatic analysis. HumanMethylation450 BeadChip
arrays-based genome-scale DNA methylation data (Batch 9
and 40, update to February 4, 2014), RNA-Seq-based gene
expression data for [QGAP2, and the clinical annotation data
of serous ovarian cancer samples from The Cancer Genome
Atlas (TCGA) were all retrieved through the CGDS server of
the cBioportal hosted by the Memorial Sloan-Kettering Cancer
Center. Gene microarray data for IQGAP2 of normal ovarian
tissues and different subtypes of ovarian cancer tissues were
retrieved from the GEO datasets (GSE26712, GSE6008). The
X-tile which is a bioinformatics tool for biomarker assess-
ment and outcome-based cut-point optimization was used to
generate an optimal cut-off point to dichotomize IQGAP2
mRNA level as ‘High’ and ‘Low’ using a Monte Carlo
P-value <0.05.

Cell culture. Human ovarian cancer cell SKOV3 and SW626
were maintained in RPMI-1640 (Gibco, San Diego, CA, USA)
medium supplemented with 10% fetal bovine serum (FBS),
CAOV3 was maintained in Dulbecco's modified Eagle's
medium (DMEM; Gibco) supplemented with FBS. All cells
were cultured in a humidified incubator at 37°C with 5% CO,.

Methylation specific PCR (MS-PCR). Genomic DNA from
normal and ovarian cancer tissues was extracted using DNAse
kit (Qiagen, Hilden, Germany), 2 ug of genomic DNA was
denatured by NaOH and modified by sodium bisulfite, and the
modified DNA was purified using a Wizard DNA clean-up
system (Promega, Madison, WI, USA). Bisulfite-treated
DNA was then amplified as described (10). Briefly, PCR was
performed by using methylation specific or unmethylation
specific primers. Primers used for methylated IQGAP2 were:
5'-GGAGTGGGTCGTAGATTTTCGGGC-3' (sense) and
5'-CTACCCTCGCTAACCAAACTCGCG-3' (antisense), and
primers used for unmethylated IQGAP2 were: 5'-AGGGA
GTGGGTTGTAGATTTTTGGGT-3' (sense) and 5-CAAC
TACCCTCACTAACCAAACTCACA-3' (antisense). The PCR
reaction was performed for 35 cycles of 95°C for 30 sec, 58°C
for 30 sec and 72°C for 30 sec.

Reverse transcriptional (RT) real-time PCR. Cells were
treated with control (dimethyl sulfoxide, DMSO) or the indi-
cated dose of methylation inhibitor 5-aza-2'-deoxycytidine
(5-Aza; Sigma, St. Louis, MO, USA) for 7 days. Total RNA
was extracted and 1 yg RNA was reverse transcribed with a
cDNA synthesis kit (Invitrogen). Real-time PCR analysis was
set up with SYBR Green qPCR Supermix kit (Invitrogen)
and carried out in the iCycler thermal cycler. The relative
level of mRNA expression of each gene was determined
by normalizing with B-actin. The primers used are: for
B-actin, 5" TACCACAGGCATTGTGATGG-3' (forward) and
5"TTTGATGTCACGCACGATTT-3' (reverse); for IQGAP2,
5" TCAAGATTGGACTGCTGGTG-3' (forward) and 5'-AGG
TTTGGTCTGGAGGAGGT-3' (reverse).
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Western blotting. Western blotting was performed as
described (13). Briefly, cell lysates were harvested, equivalent
amount of proteins were separated by 10% sodium dodecyl
sulfate polyacrylamide gel electrophoresis and transferred
to nitrocellulose membranes. Membranes were blocked with
5% skim milk, incubated with anti-IQGAP2 antibody (Santa
Cruz, 1:500) overnight at 4°C and followed by incubation with
horseradish peroxidase conjugated secondary antibodies for
1 hour (h) at room temperature. Signals were then detected by
chemiluminescence (Pierce, Rockford, IL, USA).

GST pull-down active Ras detection. Cells transiently
transfected with different dose of IQGAP2 cDNA were then
serum-starved for 12 h. Active Ras (Rafl binding Ras) was
determined by the glutathione S-transferase (GST)-Raf1-RBD
pull-down assay (Thermo Scientific, Waltham, MA, USA)
followed by western blotting with Ras antibody. Briefly, cells
were lysed in 500 pl of lysis/binding buffer (25 mM Tris
HCI, pH 7.2, 150 mM NacCl, 5 mM MgCl,, 1% NP-40 and
5% glycerol) for 5 min. Insoluble cellular debris was removed
by centrifugation at 14,000 rpm for 15 min at 4°C. Cell lysate
(250 pg) was incubated with 80 pg of GST-Raf1-RBD protein
fused to glutathione agarose resin at 4°C for 60 min. Cell
lysate incubated with GTPyS or GDP were set up as positive
or negative control. After the incubation, samples were washed
three times, resuspended in 30 pl of SDS sample buffer and
heated for 10 min. Active Ras was detected by western blotting
probed with Ras antibody.

Dual-luciferase reporter assay. p-catenin reporter gene lucif-
erase assay was performed as described previously (14). Cells
seeded in 24-well plates were transfected with 1 ug p-catenin
firefly responsive luciferase constructs TOP and 2 ng Renilla
luciferase construct as internal control. Forty-eight hours after
transfection, TOP luciferase activity was measured using dual
luciferase assay kit according to the manufacturer's protocol
(Promega).

Immunofluorescence (IF). The cells were fixed with 4%
paraformaldehyde for 20 min, permeabilized with 0.1%
Triton X-100 and blocked with 3% bovine serum albumin
for 1 h. Cells were then incubated with -catenin primary
antibody (Cell Signaling Technology, 1:200) overnight at 4°C
followed by TRITC labeled conjugates (Sigma; 1:500). Cells
were counterstaining with 4,6-diamidino-2-phenylindole
and fluorescence was visualized by fluorescence microscopy
(Olympus Optical Co., Japan).

Transfection. Cells (2x10°) at 60% confluence were seeded in a
6-well plate prior to the transfection, IQGAP2 overexpressing
vector (pcDNA3-IQGAP2) and vector control (VC) were trans-
fected into cells by Xfect™ Transfection reagent (Clontech,
Palo Alto, CA, USA), 48 h after the transfection, G418 was used
to select stable clones. IQGAP2 siRNAs were from RiboBio
(Guangzhou, China) and transfected by X-tremeGENE siRNA
transfection reagent (Roche Diagnostics, Mannheim, Germany)
according to the manufacturer's instructions.

Transwell invasion assay. Matrigel-coated Transwell was used
to examine the invasive ability of cells. Briefly, 5x10* cells in
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Figure 1. DNA methylation profiles of ovarian cancers (T, n=89), corresponding normal ovaries (N, n=4) and healthy ovaries (H, n=8). Heat map showing the

significantly hypomethylated (blue) and hypermethylated (red) genes.

100 pl of medium containing 0.5% FBS were seeded into the
upper chamber, and 1 ml of medium containing 20% FBS
was added to the lower chamber. Cells in Transwell were then
cultured at 37°C in 5% CO, for 48 h. Cells on the lower surface
of the membrane were stained with 0.5% crystal violent
(Sigma) and photographed and counted.

Statistical analysis. The Kaplan-Meier method was used
to analyze patient survival, and the log-rank test was used
to assess the differences between groups. All the data from
in vitro assay are presented as the mean + SEM from three
independent experiments and the differences between two
groups were compared by the Student's t-test. All statistical
analyses were performed using GraphPad Prism 6.0 and
SPSS16.0 software.

Results

IQGAP?2 is hypermethylated in ovarian cancer. DNA meth-
ylation is an epigenetic mark which can be associated with
transcriptional inactivity, it is essential for normal development
(15) and has been implicated in many pathologies including
cancer (16). We firstly analyzed the genome-scale DNA
methylation profiles of 8 healthy ovary tissues, 89 ovarian
cancers and the corresponding 4 normal ovary tissues from
TCGA (17) to identify the altered gene methylation in ovarian
cancers (Fig. 1). Within those differential genes, IQGAP2, a
Ras GTPase-activating protein coding gene, was significantly
hypermethylated in ovarian cancers (P<0.05, Figs. 1 and 2A).
To verify the data from TCGA, the methylation status of
IQGAP2 in 5 serous ovarian cancers and the corresponding
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Figure 2. IQGAP?2 is hypermethylated in ovarian cancers. (A) IQGAP2 methylation levels in ovarian cancers (n=89), corresponding normal ovaries (n=4) and
health ovaries (n=8). (B) MS-PCR showing methylated (M) and unmethylated (U) IQGAP2 in serous ovarian cancers. (C) Pearson correlation analysis of
IQGAP2 DNA methylation and mRNA levels in serous ovarian cancers. (D) RT-PCR showing IQGAP2 expression in ovarian cancer cells treated at different

doses of methylation inhibitor 5-Aza.

normal ovary tissues from an independent cohort was
examined by MS-PCR. Four of 5 ovarian cancers exhibited
increased methylation of IQGAP2 compared to normal tissues
(Fig. 2B).

To determine whether aberrant methylation results in
inactivation of IQGAP2 in ovarian cancer, the association
between IQGAP2 DNA methylation and mRNA expression in
547 serous ovarian cancers from TCGA was analyzed, and a
reverse correlation was found (P<0.001, Fig. 2C). Additionally,
ovarian cancer cells were treated with a DNA methylation
inhibitor, 5-Aza, and the expression of IQGAP2 in cells were
significantly induced (Fig. 2D). Taken together, these data
indicate that IQGAP?2 is hypermethylated in ovarian cancer.

IQGAP2 is downregulated in ovarian cancer and associ-
ated with a poor survival of patient. We further analyzed the
expression of IQGAP2 in 10 normal ovary and 185 ovarian
cancer tissues from GEO database and found IQGAP2 mRNA
was significantly decreased in ovarian cancers (P=0.0006,
Fig. 3A). When subtypes were stratified, serous and clear cell
ovarian cancers showed decreased IQGAP2 mRNA expression
(P<0.05), while there was no significant difference in IQGAP2
level between endometrioid and normal tissues (P=0.079,
Fig. 3B). In addition, the expression of IQGAP2 protein was
examined in those 5 serous ovarian cancers, 2 of them showed
significantly decreased IQGAP2 expression compared to the
corresponding normal ovary tissues (Fig. 3C). Furthermore, to
determine whether IQGAP2 expression is a prognostic factor
for ovarian cancer, Kaplan-Meier (log-rank test) survival assay

was performed to determine the association between IQGAP2
level and patient survival from TCGA. The data indicated
that although IQGAP2 was not correlated with patient overall
survival (P=0.718), decreased IQGAP2 mRNA was correlated
with a worse progression-free survival of ovarian cancer
patients (P=0.045, Fig. 3D).

IQGAP?2 negatively regulates the invasiveness of ovarian
cancer. To determine the biological function of IQGAP2 in
ovarian cancer, stable IQGAP2-overexpressing (IQGAP2) and
vector control (VC) cells from SKOV3, and IQGAP2 silencing
(si-IQGAP2) and control (Scramble) cells from SW626
were established. In vitro cell migration and invasion assay
demonstrated that overexpression of IQGAP2 suppressed
while loss of IQGAP2 promoted the migration and invasion
of ovarian cancer cells (Fig. 4A and B). EMT is a process
thought to initiate metastasis by enhancing the motility of
tumor cells (18). We examined the expression of EMT markers
in IQGAP2-overexpressing or IQGAP2-silenced cells, and
the results showed that IQGAP2 upregulated epithelial
markers, such as E-cadherin and CK-18, and downregulated
mesenchymal makers, such as vimentin, MMP-2 and MMP-9
(Fig. 4C). These data indicate IQGAP2 as a suppressor for the
invasiveness of ovarian cancer cells.

IQGAP?2 suppresses cell invasiveness via inhibition of Wnt/3-
catenin signaling. To investigate the mechanism of IQGAP2
in the regulation of cell invasiveness, we firstly determined
the effect of IQGAP2 on the activity of Ras in ovarian cancer
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Figure 3. Downregulated IQGAP2 is associated with poor survival of ovarian cancer. (A and B) IQGAP2 mRNA levels in normal and ovarian cancer tissues.
(C) Western blotting showing IQGAP2 protein expression in normal and serous ovarian cancer tissues. (D) Kaplan-Meier analysis (log-rank test) showing the
associations between IQGAP2 level and the overall or progression-free survival of patients with serous ovarian cancer.

cells. SKOV3 cells were transfected with different doses of
IQGAP2 cDNA and GST pull-down active Ras assay demon-
strated that the activity of Ras in cells were not affected by
IQGAP2 (Fig. 5A). We then determined the activities of ERK,
AKT and p-catenin signaling which have been reported to
be regulated by IQGAP2 in other cancers (11,12), and found
that IQGAP?2 significantly suppressed (-catenin protein
expression as well as its nuclear translocation (Fig. 5B
and C). Notably, IQGAP2 was also able to inhibit Wnt3a-
induced transcriptional activity of f-catenin (Fig. SD), which
indicated that IQGAP2 was a suppressor of Wnt/B-catenin
signaling. We further found that overexpression of IQGAP2
could ablate Wnt3a-induced cell invasion (Fig. SE). To deter-
mine whether the inactivation of B-catenin is a critical for
IQGAP2-regulated cell invasion, IQGAP2-overexpressing
SKOV3 cells were transfected with a constitutively acti-
vated B-catenin (f-catenin CA), and the results showed that
B-catenin CA significantly rescued the invasiveness of cells
(Fig. 5F). Collectively, these data indicate that IQGAP2
suppresses ovarian cancer cell invasiveness via the inhibition
of Wnt/B-catenin signaling.

Discussion

While the molecular basis for ovarian cancer remains poorly
defined, studies suggest many gene alterations due to muta-

tion, copy number variation or epigenetic abnormalities may
contribute to this disease. The well-known oncogenes and
tumor suppressors in ovarian cancer include 7P53, PIK3C,
BRCAI and BRCA?2 (19,20). In particular, TP53 is the most
common mutated gene occurring in >70% of the advanced
cases. More recently, along with the improvement of whole
genomic analysis tools, other genes have also been identi-
fied, such as EMSY, PTEN, RAD51C and CTTNBI (21). DNA
methylation is associated with gene transcription silencing,
dysregulated gene methylation has been implicated in almost
all types of cancer (16). We compared gene methylation level
between healthy/normal ovaries and ovarian cancers, and
found that many critical proto-oncogenes and antioncogenes
such as BRAFI, SIX6, FOXBI, SFRP2, CDKN2A and CASPS
are dysregulated by DNA methylation in ovarian cancers.
Functions of these genes in ovarian cancer need to be further
defined. Among those altered genes, [QGAP?2 is hypermeth-
ylated and its expression is decreased in ovarian cancers.
Indeed, loss of heterozygosity of IQGAP2 is reported in
ovarian cancer (22). Hypermethylation of IQGAP?2 is also
observed in gastric cancer (10). Notably, we found decreased
IQGAP?2 level is associated with a poor survival of patient,
indicating IQGAP2 as a new prognostic marker for ovarian
cancer.

The Ras pathway is one of the most commonly deregu-
lated pathways in human cancer. Hyperactivation of Ras



IQGAP2 vC

Scramble

si-IQGAP2

DENG et al: LOSS OF IQGAP2 PROMOTES OVARIAN CANCER PROGRESSION

e & 5
3 L e s 5°
0 — o
% 'cﬂ- IQGAP2 S |QGAP2
o o il
= oo E-Cadherin = i
§ ” ,i__m ~ H E-Cadherin
;D; — = CK-18 p—t — CK-18
P PR T~ " N-Cadherin et st N-Cadherin
— Vimentin 2 4
" SW626 ! Serarible " Vimentin
3 —, [ si-lQGAP2 — MMP-2 TR Do
w
B - \\vip-o
B b : . MMP-9
Q
H
s N CAPDH assses— GAPDH
s SKOV-3 SW-626

B
o 250, SKOV3 2 o 20, SW626
‘ K o g e )
9 & 200, s 5 150 ]’
@ [+ [+ 8
o 1504 <4 e ”
E = E 100+
N 2 100+ o E
Ol o
< % 5 < | g 504
Q £ 504 9 3
o . © g. O pd
: o gl B
)
@6\

Figure 4. IQGAP2 negatively regulates the invasiveness of ovarian cancer. Ovarian cancer SKOV-3 cell was overexpressed with control vector (VC) and
IQGAP2 cDNA, SW626 was transfected with scramble RNA and IQGAP2 siRNA. (A) Wound healing assay showing cell migration, (B) Transwell assay
showing cell invasion, and (C) western blotting showing gene expression in the indicated cells.

A B SKOV3 sSwe26
GST-Raf1 e <V
VC  IQGAP2 GTRyS + Kl ,bé@ Qe"g c SKOV3
“IQGAPz GDP - + - - © &S Ve IQGAP2
Lysate + + + - —— = & P-ERK T
e—— CAPDH -— W Ras = = 3
W= e R S
11
GST-Raf1 input T
——— s AKT
VC  IQGAP2 VC IQGAP2 . ?.'._
] | - B . === p-Catenin
- G e RS —— (g GAPDH
D E SKOV3 F
5. g g A
£5 25 275 A
ge gk s 5 § o
£3 £3 ] W g
£ £= £5° . z5
£2 £2: e2 | T ° 3
25 g5 e zZ=
$ ® LR % %
Y a 0 e o
Vector  + - + - Scramble  + - + - Vectar — + * V::CTOF
IQGAPZ - + - + sHQGAP2 - - - + gJBGSAPE N . - * IQGAP2 + +
PBS - . PBS - - : in CA - -
Whda - -+ v Wwda - -+ s Wini3a -t F prostenn e

Figure 5. IQGAP2 suppresses cell invasiveness via inhibiting Wnt/B-catenin signaling. (A) SKOV3 cells were transfected with different doses of IQGAP2
cDNA, Ras activity was determined by GST-Raf1 pull-down assay. GTP and GDP treatment was respectively used as positive and negative control. (B) Western
blotting showing ERK, AKT and f-catenin activity in cells transfected with IQGAP2 ¢cDNA or siRNA. (C) Immunofluorescence (IF) showing 3-catenin
localization in SKOV3 cells transfected with VC or IQGAP2. (D) Luciferase assay showing 3-catenin transcriptional activity in cells treated with IQGAP2
cDNA or siRNA in combination with Wnt3a. (E) Invasive ability of SKOV3 cells treated with IQGAP2 cDNA in combination of Wnt3a. (F) Invasive ability
of SKOV3 cells treated with IQGAP2 cDNA in combination with constitutively activated -catenin cDNA (f-catenin CA).



INTERNATIONAL JOURNAL OF ONCOLOGY 48: 153-160, 2016

pathway can be caused by mutations in Ras genes or loss
of RasGAP proteins (23). There are 14 predicted RasGAP
genes in the human genome and they all contain a RasGAP
domain but share little similarity in other regions. Except
for a RasGAP domain, the IQGAP subfamily also contain
an actin-binding calponin homology domain (CH), a
polyproline-binding domain (WW) and four IQ calmodulin-
binding motifs (IQ) (24). IQGAPI functions as a scaffolding
protein that is required for RAS-driven tumorigenesis and
metastasis, many studies indicate a positive role for IQGAP1
in cancer. It modulates MAPK signaling pathway to regu-
late cell proliferation and differentiation and interacts with
B-catenin and E-cadherin to regulate intercellular adhesion
and migration (25,26). Although IQGAP2 shares similarity
in sequencing with IQGAPI, it exhibits opposite roles and
functions as a tumor suppressor. Deficiency of IQGAP2
leads to the development of hepatocellular carcinoma
(27). IQGAP2 is abnormally methylated in gastric cancers
and is significantly associated with tumor invasion and a
poor prognosis (10). IQGAP2 is lost in advanced prostate
cancers and inhibits EMT and attenuates serum induced
AKT activation (12). We found IQGAP2 is downregulated
in ovarian cancers and suppresses cell migration and inva-
sion. Mechanistically, loss of IQGAP?2 is able to activate
ERK, AKT and Wnt/p-catenin signaling pathways, but
it fails to affect the activity of Ras. This suggests that
IQGAP?2 does not exhibit RasGAP activity in ovarian cancer
cells. In particular, Wnt/B-catenin seems to be the critical
mediator for IQGAP2-regulated migration and invasion in
ovarian cancer cells. In hepatocytes, [QGAP2 interacts with
[-catenin and anchors -catenin at the submembrane region
along with E-cadherin, it also, as a part of the [3-catenin
destruction complex, consists of GSK3f kinase, Axin and
adenomatous polyposis coli (APC) (28). We demonstrated
that IQGAP2 promotes B-catenin cytosol localization and
thus suppresses its transcriptional activity.

Many patients with ovarian cancer exhibit early extension
of tumors to the outside of ovaries at the time of diagnosis.
EMT is a process characterized by the gain of mesenchymal
markers (e.g., N-cadherin, vimentin) and the loss of epithelial
markers (e.g., E-cadherin, cytokeratin), as well as altered
morphological features associated with this process inducing
increased motility and invasion of cancer cells (29). EMT
occurs during ovarian cancer progression, however, the
underlying mechanisms are not well established. The Wnt/f3-
catenin signaling pathway has been reported to induce
EMT in ovarian cancer and other tumor cells (30,31). In the
present study, we demonstrate a novel role of IQGAP2 in
suppressing ovarian cancer EMT through regulating Wnt/f3-
catenin signaling, providing a new biomarker and potential
therapeutic strategy for ovarian cancer.
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