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The transcriptional factor Snail has been reported to possess properties related to cancer progression;
however, the mechanism for it is not fully understood. Our data showed that Snail knockdown by small
interfering RNA in two OSCC cell lines, WSU-HN6 and CAL27, significantly inhibited cell migration and
invasion which also resulted in decreased cell motility, such as impaired cell spreading on type I collagen
substrate, reduced filopodia, and premature assembly of stress fibers. In addition, Snail-silencing
decreased Cdc42 activity but increased RhoA activity, accompanied by the downregulation in both
p-ERM expression and cell motility. Meanwhile, endogenous p-ERM was found specifically co-precipi-
tated with activated Cdc42, but not RhoA, and this co-association was decreased by Snail-silencing.
The small molecule inhibitors of Rho-associated kinase (Y27632) markedly enhanced Cdc42 activity
and the association of p-ERM with activated Cdc42, increasing cell motility remarkably. Using immuno-
histochemistry, Snail and p-ERM overexpressions were found in OSCC tissues correlated with nodal
metastasis and shorter survival. Taken together, these results demonstrate that Snail regulates cell motil-
ity through RhoA/Cdc42/p-ERM pathway and may serve as a biomarker to predict prognosis for OSCC
patients. Although RhoA and Cdc42 are concurrently regulated downstream of Snail, there is a direct
interplay between them, which indicates RhoA has to be inactivated at some point in cell motility cycle.

� 2014 Elsevier Inc. All rights reserved.
1. Introduction Epithelial-to-mesenchymal transition (EMT) is a common phe-
Oral and pharyngeal cancer is the sixth lethal cancer worldwide
and 90% of oral malignancies are squamous cell carcinomas [1].
The poor prognosis is mainly correlated with metastasis to drain-
ing lymph nodes that present in approximately 50% of patients at
the time of diagnosis [2]. Since early metastasis occurs frequently
in OSCC, extensive efforts are being made to characterize molecu-
lar events associated with tumor metastasis and to identify bio-
markers for prognosis assessment in OSCC.

In adult epithelium, cells maintain tight contraction and polar-
ization of the actin cytoskeleton, which is indispensible to provide
mechanical support for the cells to carry out essential functions
like division and movement. However, the orderly cell–cell
junction and polarized organization are disturbed in OSCC [3].
nomenon occurring in tumor invasion and metastasis, during
which cancer cells not only change their shape and actin cytoskel-
eton, but also lose the expression of epithelial markers and acquire
mesenchymal signatures [4]. It is known that decreased E-cadherin
and increased Vimentin expression is a hallmark of EMT that is
regulated by multiple signaling pathways and transcription factors
[4]. Snail-related zinc-finger transcriptional repressors (Snail/
SNAI1 and Slug/SNAI2) are the most prominent suppressor of
E-cadherin transcription that acts by binding to specific E-boxes
in the E-cadherin promoter [5]. Meanwhile, actin cytoskeleton
remodeling promotes morphological changes and cell migration
during EMT, which is also crucial for the invasion and metastasis
of cancer cells. It has been reported that actin cytoskeleton rear-
rangement is controlled by RhoA/Cdc42/Rac1 pathways [6]. RhoA,
Rac1, and Cdc42 are three characterized members of Rho GTPases
which are small (20–40 KDa) monomeric G proteins belonging to
Ras superfamily. When RhoA is activated, actin stress fibers are
rearranged to form focal-adhesion, and on the contrary, active
Cdc42/Rac1 leads to actin fiber polymerized to form membrane
protrusion, enhancing the motility of cancer cells [7]. The ezrin/
radixin/moesin (ERM) family is thought to be a cross-linker
between plasma membranes and actin-based cytoskeleton which
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also participates in the regulation of EMT and cell motility [8].
Recently it has been reported that both the Rho GTPases and
ERM family are involved in tumor metastasis [9]. However, to
our knowledge, there is still no evidence to support the correlation
of RhoA/Cdc42/Rac1 pathway with Snail, ERM, and cell motility of
OSCC cells.

Based on this information, the aim of this study was to investi-
gate the role of Snail, RhoA/Cdc42/Rac1 and ERM in regulation of
cell motility and meanwhile to clarify the crosstalk between them
during the progression of OSCC.
2. Materials and methods

2.1. Cell cultures and transfection

Two established OSCC cell lines, WSU-HN6 and CAL27, were
kindly donated by the Department of Central Laboratory, Peking
University School and Hospital of Stomatology. The cells were
incubated in DMEM medium containing 10% fetal bovine serum
(FBS) at 37 �C in a 5% CO2 atmosphere. On-TARGET plus Human
SNAI1 siRNA-SMARTpool and control siRNA were obtained from
Dharmacon (Thermo Scientific, Lafayette, CO, USA). Transfections
with 100 nM SNAI1 siRNA or control siRNA were carried out in
both OSCC cells using DharmaFECT transfection reagent according
to the manufacturer’s instructions.

2.2. Quantitative real-time PCR

The total RNA of transfected cells was extracted by the Tritrol
reagent (Invitrogen, Carlsbad, CA, USA) according to the manufac-
turer’s instructions. Then 2 lg of total RNA was reverse transcribed
into cDNA using a RT-PCR system (Promega, Madison, WI, USA).
The qRT-PCR was carried out using a 7500 real-time PCR system
of Applied Biosystems with Fast Start Universal SYBR Green Master
(Roche, Indianapolis, IN, USA) according to the manufacturer’s
instructions. The following primers were used: Snail (forward,
50-GACTACCGCTGCTCCATTCCA-30; reverse, 50-TCCTCTTCATCACTAA
TGGGGCTTT-30); GAPDH (for-ward, 50-AGAAGGCTGGGGCTCATTTG
-30; reverse, 50-AGGGGCCATCCACAGTCTTC-30). All data were nor-
malized to GAPDH expression.

2.3. Western blotting

Each lane was loaded with 30 lg of protein on 10% SDS–PAGE
gels. The proteins were then transferred to PVDF membrane (Mil-
lipore, Bedford, MA, USA). The membrane was blocked with 10%
skim milk for 1 h and then incubated overnight at 4 �C with each
primary antibody against its specific protein. The membrane were
washed three times and incubated with a 1:10,000 dilution of the
secondary antibodies for 1 h and the protein bands were detected
with ECL chemiluminescence. Antibodies used were as follows:
GAPDH (ZSGB-BIO, Beijing, China), Moesin (abcam, Cambridge,
MA, USA), Ezrin (abcam, Cambridge, MA, USA), Radixin (Santa Cruz
Biotech, Santa Cruz, CA, USA), phospho-ezrin (Thr567)/radixin
(Thr564)/moesin (Thr558) (Cell Signaling Technology, Danvers,
MA, USA) and Snail (Bioworld Technology, St. Paul, MN, USA). Den-
sitometric analysis was carried out using ImageJ software.

2.4. Cell immunofluorescence

WSU-HN6 and CAL27 cells were grown on coverslips, fixed with
4% paraformaldehyde for 30 min and then permeabilized with 0.1%
Triton X 100 for 5 min. Cytoskeleton were visualized by staining
with a 1:500 dilution of fluorescein isothiocyanate (FITC)-
conjugated Phalloidin (Cytoskeleton, Denver, CO, USA).
2.5. Wound-healing, invasion and cell spreading assays

The transfected WSU-HN6 and CAL27 cells were seeded onto
6-well plates in DMEM medium with 0.5% FBS. When grown to
90% confluence, the cells were scraped with pipette tip. After that,
the cells were incubated in serum-free media. The extent of closure
of scratched cells was analyzed by the percentage of the scratched
gap closure at each time point.

The invasion of cells was analyzed by 24-well transwell system
(Costar, Lowell, MA, USA), pre-coated with Matrigel (BD, San Jose,
CA, USA). After being trypsinized and washed, 1 � 104 transfected
cells were placed in the upper chamber. Medium containing 20%
FBS was placed in the lower chamber as chemoattractant. After
incubation at 37 �C, the non-invading cells were removed from
the upper surface of the membrane using cotton tipped swabs,
and then the cells in the lower surface of the membrane were fixed
in 4% paraformaldehyde and stained with crystal violet. The num-
ber of invaded cells was counted in 6 fields under a microscope.

Transfected WSU-HN6 and CAL27 cells were seeded onto dishes
that were coated with 500 ng/cm2 type I collagen (BD, San Jose, CA,
USA). The status of the spreading cells was observed at each time
point.
2.6. Pull-down assays with PAK-GST-PBD and Rhotekin-RBD beads

RhoA/Cdc42/Rac1 activity was assessed by a pull-down assay
according to the manufacturer’s instructions for RhoA/Cdc42/
Rac1 Activation Assay Biochem Kit (Cytoskeleton, Denver, CO,
USA). Samples containing the same amount of protein (30 lg) pro-
tein from each transfected cell was used for Western blotting
quantitation of total RhoA, Cdc42, and Rac1, and 300 lg total
protein from each cell was added to 50 lg GST-Rhotekin-RBD
beads (for RhoA activation assay) and 10 lg GST-PAK-PBD beads
(for Cdc42 and Rac1 activation assay), incubated at 4 �C for 1 h.
GTP-bound proteins were collected and then detected by Western
blotting analysis.

For co-precipitation experiment, transfected cells were lysed in
buffer containing protease inhibitor cocktail tablets, and 100 nM
GTPcS or GDP. Lysates were incubated at 4 �C for 30 min and cen-
trifuged at 16,000g for 20 min at 4 �C. Supernatants were incubated
with GST-PAK-PBD or GST-Rhotekin-RBD beads for 1 h at 4 �C and
washed three times with buffer. Bound active RhoA/Cdc42, ERM
and p-ERM proteins were collected and then detected by Western
blotting.
2.7. Tissue samples and immunohistochemistry

A total of 103 OSCC cases of formalin-fixed paraffin-embedded
OSCC samples was derived from the archives of the Department of
Oral Pathology, Peking University School and Hospital of Stomatol-
ogy following the approval of the University Institutional Ethics
Committee. Immunohistochemistry was performed using the
ChemMate Envision™ system as described elsewhere [10].
Immunostaining was performed by adding the appropriate anti-
body as follows: phospho-ezrin (Thr567)/radixin (Thr564)/moesin
(Thr558) (Cell Signaling Technology, Danvers, MA, USA) and Snail
(Bioworld Technology, St. Paul, MN, USA). Adjacent normal mucosa
was used as normal control. The immunostaining results were ana-
lyzed by two independent pathologists who were blinded for the
information of each patient. Reactivity was determined according
to the percentage of positive cells: up to 1% positive cells were
scored as 0, 2–25% as 1, 26–50% as 2, 51–75% as 3, and over 75%
as 4. Intensity was graded as follows: no signal (0), weak (1), mod-
erate (2), and strong (3). A total score of 0–12 was finally calculated
and graded as negative (�; score: 0–1), weak (+; 2–4), moderate
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(++; 5–8), and strong (+++; 9–12). The score of 0–6 was defined as
low positive, and 7–12 was considered as high positive.

2.8. Statistical analysis

SPSS 13.0 (SPSS, Chicago, IL) was used to analyze all data. Chi-
squared test or Student t test was used to compare the variables
between groups. The survival rate of the patients was analyzed
with Kaplan–Meier method and the difference between groups
was analyzed with the log-rank test. All P-values < 0.05 were con-
sidered significant.

3. Results

3.1. Snail-silencing reduced the migration and invasion of OSCC cells

To identify the role of Snail in the migration and invasion of
OSCC cells, RNA interference (RNAi) strategy was used to knock-
down Snail in two OSCC cell lines, WSU-HN6 and CAL27. The
expression of Snail at protein and mRNA level was detected,
respectively. The result demonstrated Snail siRNA strategy effec-
tively suppressed Snail expression in OSCC cells (Fig. 1A). To test
the effect of Snail knockdown in cell invasion in WSU-HN6 and
CAL27, Transwell Assay indicated that Snail-silenced cells showed
a 2–3 fold decrease in gel invasion compared with the Control
Fig. 1. Effect of Snail-silencing on the motility of OSCC cells. (A) WSU-HN6 and CAL27
decreased significantly both in mRNA and protein level by Snail siRNA. (B) The invasion
migration of Snail-silenced OSCC cells was measured by Wound-healing assay. Bar, 4
spreading assay. Bar, 100 lm. (E) The filopodia (defined as membrane protrusion of >5
represents P < 0.05; ⁄⁄, represents P < 0.01.
siRNA counterpart (P < 0.05) (Fig. 1B). Furthermore, it was
observed that Snail knockdown in OSCC cells significantly reduced
cell migration from the edge of the wound after scratching
(P < 0.05) (Fig. 1C).

3.2. Snail-silencing suppressed the spreading of OSCC cells

To investigate whether Snail-silencing down-regulated the
motility of OSCC cells through cytoskeleton regulation, the cell
spreading experiment was performed. Both the Snail-silenced cells
and the control counterpart did not spread at 6 h post-transfection,
seeded in culture dishes precoated with type I collagen. However,
24 h after seeding, the spreading area of mock-transfected cells
was much larger than those of Snail-silenced cells (Fig. 1D). Then
the actin cytoskeleton was stained with phalloidin in transfected
cells to further investigate the role of Snail in cytoskeleton recon-
struction. Immunofluorescence images revealed that the number
of filopodia reduced in Snail-silenced cells, compared with mock-
transfected cells (Fig. 1E).

3.3. Snail regulated cytoskeleton via RhoA/Cdc42/p-ERM pathway

In the present study, Snail-silencing reduced the expression of
ERM family and its phosphorylated form (p-ERM) (Fig. 2A). To
determine whether Snail affect the status of RhoA/Cdc42/Rac1,
were transfected with Control siRNA and Snail siRNA, and the expression of Snail
of Snail-silenced OSCC cells was measured by Transwell assay. Bar, 400 lm. (C) The
00 lm. (D) The area of spreaded Snail-silenced OSCC cells was measured by cell
lm length) of Snail-silenced OSCC cells was stained with phalloidin. Bar, 50 lm. ⁄,



Y.-y. Li et al. / Biochemical and Biophysical Research Communications 452 (2014) 490–496 493
GTP-bound RhoA/Cdc42/Rac1 was investigated by pull-down
assay. The level of active GTP-Cdc42 was found decreased signifi-
cantly in Snail-silenced cells, but the active GTP-RhoA increased
markedly unexpectedly, and the status of Rac1 was not affected
(Fig. 2B). Furthermore, to determine whether a hierarchy of cross-
talk between RhoA and Cdc42 involved in Snail-regulated cell
migration, the transfected OSCC cells were treated with small mol-
ecule inhibitors of Rho-associated kinase (Y27632). It was found
that inhibition of RhoA markedly increased Cdc42 activity in both
Snail-silenced and mock-transfected cells (Fig. 2B) and reversed
the downregulation of cell migration and invasion by Snail knock-
down (Fig. 3A and B).
Fig. 2. Snail meditated the motility of OSCC cells via RhoA/Cdc42/p-ERM pathway. (A) W
then harvested on day 2 post-transfection. The ERM and p-ERM protein levels were meas
ERM and p-ERM protein by densitometric analysis with ImageJ software (lower panel,
inhibitors of Rho-associated kinase (Y27632). The treated OSCC cells were lysated and
Western blotting was used to detect the activity of GTP bound RhoA/Cdc42/Rac1 (u
normalized to total RhoA/Cdc42/Rac1 by densitometric analysis with ImageJ software
Y27632. Cell lysates were incubated with GST-PAK-PBD beads and GST-Rhotekin-RBD be
and p-ERM protein using Western blotting. (A–B) All data are means ± SE from triplicat
In order to detect the precise relationship between RhoA/Cdc42
complex and ERM family, co-precipitation experiment was per-
formed. When the lysates of the transfected cells were incubated
with GST-PAK-PBD beads that specifically bound to GTP-Cdc42
(activated Cdc42), endogenous p-ERM was found specifically
co-precipitated with GTP-Cdc42, but no co-precipitation of
p-ERM with RhoA was found when lysates were incubated with
GST-Rhotekin-RBD beads, and this co-association of p-ERM and
GTP-Cdc42 was decreased by Snail-silencing (Fig. 2C). Although
no direct interplay was found between RhoA and p-ERM, Y27632
markedly enhanced Cdc42 activity and augmented the association
of p-ERM with activated Cdc42 (Fig. 2C), which was accompanied
SU-HN6 and CAL27 were transfected with Control siRNA and Snail siRNA on day 0,
ured by Western blotting (upper panel, n = 3). Quantification of the expression of the
n = 3). (B) OSCC cells were treated with Snail siRNA regents and/or small molecule

incubated with GST-PAK-PBD beads and GST-Rhotekin-RBD beads, respectively.
pper panel, n = 3). Quantification of the activity of GTP bound RhoA/Cdc42/Rac1
(lower panel, n = 3). (C) OSCC cells were treated with Snail siRNA regents and/or
ads in the presence of 100 nM GTPcS or GDP. Bound proteins were probed for ERM

e experiments. ⁄, represents P < 0.05.



Fig. 3. Small molecule inhibitors of Rho-associated kinase (Y27632) reversed the downregulation of cell motility by Snail knockdown. (A) The migration of OSCC cells treated
with Snail siRNA and/or Y27632 was measured by Wound healing assay. Bar, 400 lm. (B) The invasion of OSCC cells treated with Snail siRNA and/or Y27632 was measured by
Transwell assay. Bar, 400 lm. (A–B) All data are means ± SE from triplicate experiments. ⁄, represents P < 0.05; ⁄⁄, represents P < 0.01.
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by the remarkably increased cell migration and invasion (Fig. 3A
and B). The binding of p-ERM with Cdc42 depended on the pres-
ence of GTPcS which did not occur in the presence of GDP (Fig. 2C).

3.4. Overexpression of Snail and phospho-ezrin/radixin/moesin in
OSCC tissues was observed and related to nodal metastasis and shorter
survival

A representative example of hematoxylin and eosin and immu-
nohistochemical staining for Snail and p-ERM in normal oral tissue
and 103 OSCC cases is shown in Fig. 4A. The relationship between
Snail and p-ERM expression with clinicopathologic characteristics
are summarized in Table 1. No statistically significant association
was found between Snail and p-ERM expression with gender,
age, location, tumor size and differentiation. However, Snail and
p-ERM expression tended to be significantly associated with nodal
metastasis (Table 1). In addition, tumor cells with enhanced Snail
also showed increased p-ERM expression with a Pearson correla-
tion coefficient (r = 0.511, P < 0.001) (Fig. 4B). When combined
with the expression of Snail and p-ERM, significant poorer survival
rates were found in the patients with high expression of both Snail
and p-ERM (p-ERM high/Snail high), compared with those with
low expression of p-ERM and high expression of Snail (p-ERM
low/Snail high) (P = 0.016) (Fig. 4C).

4. Discussion

Previous studies have proved Snail promotes tumor progression
through regulating EMT in a variety of cancers [11]. To further
determine the role of Snail in the invasion and metastasis of OSCC
cells, RNA interference was used to knockdown Snail in two OSCC
cell lines, WSU-HN6 and CAL27. We found that Snail knockdown in
OSCC cells resulted in increased E-cadherin and decreased Vimen-
tin expression (data not shown). Furthermore, the Snail-silenced
cells showed a significant reduced cell migration and invasion,
which indicates that Snail regulates EMT and promotes tumor
invasion and metastasis in OSCC. Meanwhile, the remodeling of
dynamic filamentous cytoskeleton is considered as the primary
step for cell migration and promotes morphological changes
during EMT [12]. To investigate whether Snail silencing down-
regulated cell invasion and migration through cytoskeleton regula-
tion, the cell spreading experiment was performed and it was
found that Snail knockdown caused an impaired cell spreading
on type I collagen substrate. Since the formation of filopodia affects
cell spreading significantly, the cytoskeleton was then stained with
phalloidin in the transfected cells, and it was observed Snail-silenc-
ing suppressed the formation of filopodia, which demonstrated the
involvement of Snail in cytoskeleton reconstruction.

RhoA, Cdc42, and Rac1 are most characterized members of Rho
GTPases which play a pivotal role in both cell adhesion and the
cytoskeleton remodeling [13]. In our present study, pull-down
assay demonstrated the level of Cdc42 activity was found signifi-
cantly decreased in Snail-silenced cells. It was found that
Cdc42�/� embryonic fibroblast cells could not form functional
filopodia, which undermined polarity establishment and cell
migration [14]. Our data showed Snail knockdown reduced the
activity of Cdc42, accompanied by the decrease in both filopodia
formation and cell motility, which indicated Snail might control



Fig. 4. Analysis of Snail and p-ERM staining in human OSCC samples. (A) Hematoxylin and eosin (H&E) and immunohistochemical staining for Snail and p-ERM staining in
normal epithelial, non-metastasis OSCC, primary tumor of OSCC with metastasis and lymph node with metastatic cancer cells. Bar, 100 lm. (B) The association between Snail
and p-ERM was assessed using Pearson correlation coefficient. (C) The Kaplan–Meier estimate of 5-year survival rate in OSCC patients according to Snail and p-ERM
expression.
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cell motility through regulating the activity of Cdc42. Meanwhile,
in contrast to Cdc42, active RhoA was found increased markedly
in Snail-silenced cells unexpectedly. A positive role of RhoA in cell
migration and invasion has been reported in many cell systems
[15]; however, the decrease in cell motility due to constitutive acti-
vation of RhoA has also been described. Ispanovic et al described
the increasing Cdc42 activity caused the same effect on MMP-2
activation as inhibition of RhoA activity, and Cdc42 activation sup-
pressed basal RhoA activity [16]. Nawal Bendris et al showed the
activity of RhoC, Cdc42 and Rac1 was inverse with RhoA activity
during EMT [17]. As cross talk even the opposing roles between
the Rho-GTPases have been reported, we hypothesized although
RhoA and Cdc42 might be concurrently regulated downstream of
Snail, a direct interplay between RhoA and Cdc42 also exists in
our OSCC cell system. To investigate the cross talk between RhoA
and Cdc42 and its role in regulation of cell motility, RhoA activity
was effectively suppressed by the small molecule inhibitors of
Rho-associated kinase (Y27632). Our data showed inhibition of
RhoA markedly increased Cdc42 activity and cell motility in both
Snail-silenced and control cells, which also partially reversed the
decline in cell motility caused by Snail knockdown. In line with
our findings, Khalil et al found the expression of a dominant active
RhoA inhibited cell motility, and a decrease in RhoA activation was
observed specifically evident as the cell retracted its tail to move
forward [18], which indicates that RhoA has to be inactivated at
some point in the cell motility cycle for the cells to move
efficiently.

In addition, it has been reported that the ezrin–radixin–moesin
(ERM) family of membrane-cytoskeleton linker proteins regulate
many important cellular functions, including cell migration [19]
and morphology [20]. In the present study, it was found that
Snail-silencing not only suppressed the expression of ERM, but also
inhibited its phosphorylation. Recently it has been reported Rho
GTPases are involved in the activation of ERM family and ERM-
mediated cell motility [21]. In the present study, endogenous
p-ERM was found specifically co-precipitated with activated
Cdc42, but not RhoA, and this co-association was decreased by
Snail-silencing. Although no direct interplay was found between
RhoA and p-ERM, Y27632 markedly enhanced Cdc42 activity and
augmented the association of p-ERM with activated Cdc42, which
was accompanied by the remarkably increased cell motility.
Furthermore, we illustrated that high expression of Snail were
significantly correlated with increased p-ERM expression in a large
series of 103 OSCC cases. Meanwhile, high expression of Snail and



Table 1
Relationship between Snail and p-ERM expression and clinicopathologic features in 103 oral squamous cell carcinoma (OSCC) patients.

Features Number Immunoreactivity of Snail P-value Immunoreactivity of p-ERM P-value

Low High Low High

Age(years) 0.213 0.42
660 50 14 36 16 34
>60 53 21 32 21 32

Gender 0.068 0.297
Male 57 15 42 23 34
Female 46 20 26 14 32

Size(cm) 0.09 0.669
64 78 30 48 35 43
>4 25 5 20 10 15

Location 0.537 0.969
Tongue 38 15 23 14 24
Gingival 26 9 17 10 16
Buccal 23 8 15 8 15
Others 16 3 13 5 11

Differentiation 0.395 0.22
Low 32 13 19 14 18
Middle 40 12 28 10 30
High 31 14 17 12 19

Lymph node <0.001** 0.024*

pN� 63 32 31 28 35
pN+ 40 3 37 9 31

Data were analyzed using the Chi-squared test.
* represents P < 0.05.

** represents P < 0.01.
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p-ERM indicated poorer prognosis for OSCC patients. These results
showed Snail and p-ERM play potential roles in OSCC progression.

In summary, our data demonstrate Snail regulates cell motility
through RhoA/Cdc42/p-ERM pathway and promotes tumor
invasion and metastasis in OSCC. Although RhoA and Cdc42 are
concurrently regulated downstream of Snail, inhibition of RhoA
can increase Cdc42 activity directly and enhance the association
of p-ERM with activated Cdc42, promoting Snail-mediated cell
motility and indicating that RhoA has to be inactivated at some
point in cell motility cycle.
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