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Abstract Rho-associated coiled-coil-containing protein

kinase 2 (ROCK2) has been known as an effector for the small

GTPase Rho and plays an important role in tumor progression

and metastasis. However, the effect of ROCK2 in gastric

cancer (GC) has not been identified. This study showed that

ROCK2 expression significantly increased in clinical GC

tissues compared with adjacent non-cancer tissues. Immuno-

histochemistrical analysis showed that high expression of

ROCK2 was correlated with tumor grade, tumor–node–

metastasis stage, infiltration depth, lymph node invasion and

Ki-67, and predicted poor prognosis in 135 gastric cancer

specimens. In addition, we found that upregulated ROCK2

promoted proliferation, metastasis and invasion of GC cells,

while ROCK2 knockdown led to the opposite results in vitro

by Cell Counting Kit-8 (CCK-8) assay, colony formation

assays, flow cytometric analysis and trans-well assays. Our

findings supported thatROCK2was a significant protein in the

progress of GC and would provide a novel promising thera-

peutic strategy against human GC.

Keywords Gastric cancer � ROCK2 � Proliferation �
Metastasis � Invasion

Introduction

Gastric cancer (GC) is the fifth most common cancer and

the third malignant tumor leading cause of cancer deaths

worldwide, causing an estimated more than 720,000 deaths

around the world every year [1, 2]. Diagnosis and treatment

methods have improved year by year, and earlier diagnosis

and improved treatment have led to prolonged survival [3].

However, the prognosis of patients with non-curable fac-

tors such as hepatic, peritoneal or distant lymph node

metastases is still poor, and most patients survival does not

exceed 12 months [4, 5].Therefore, it is needful to know

the molecular mechanisms and recognize novel molecules

that take part in the metastatic and invasion regulation of

gastric cancer to provide new opportunities for the diag-

nosis and treatment of gastric cancer.

Rho-associated coiled-coil-forming protein kinase 2

(ROCK2) belongs to a family of serine/threonine kinases

that regulate important cellular processes, such as cell

morphology, shape, adhesion and migration [6–8]. ROCK2

expression increased in several types of cancers. For
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example, ROCK2 was associated with growth and invasion

of non-small cell lung cancer [9], ROCK2 enhanced cell

motility and invasiveness in HCC cells [10], and ROCK2

promoted tumor invasion and metastasis in colorectal

cancer [11]. However, the expression of ROCK2 in GC and

its specific mechanism of action in the process of GC

proliferation, invasion and metastasis remain unclear.

In this study, we elaborated a comprehensive analysis of

ROCK2 and its biological characteristics in the metastases

of gastric cancer for the first time. First, we investigated the

expression of ROCK2 in gastric cancer tissues by Western

blot analysis and immunohistochemical assay. Secondly,

we examined the correlation between ROCK2 expression

and clinicopathological parameters. Thirdly, we analyzed

the role of ROCK2 on regulating the ability of prolifera-

tion, metastasis and invasion. Fourthly, we detected the

ability of ROCK2 in affecting the expression of prolifera-

tion, metastasis and invasion-related proteins. These find-

ings were firstly reported in gastric cancer cells and might

provide a novel insight into developing experimental

therapies in gastric cancer.

Materials and methods

Tissue samples

A total of 135 gastric cancer tissue samples and adjacent

non-cancer tissues were selected from patients who

underwent surgery between 2007 and 2013 at Department

of Pathology, Nantong Tumor Hospital. These tissues were

stored at -80 �C after surgical removal rapidly. For his-

tological examination, all GC tissue samples were fixed in

10% buffered formalin and embedded in paraffin for sec-

tioning. Resected specimens were classified according to

the Seventh Edition of the TNM Classification for Gastric

Cancer [12]. All the clinicopathological information

included age, gender, tumor grade, TNM stage, infiltration

depth, lymph node invasion and nerve invasion. The

approval of removed tissues for research purposes was

obtained from the Ethics Committee of Nantong Tumor

Hospital, and the signed informed consent was obtained

from each patient. The primary clinical characteristics and

pathologic variables are summarized in Table 1.

Table 1 ROCK2 and Ki-67

expression and

clinicopathologic characteristics

on 135 gastric specimens

Characteristics Total ROCK2 expression v2 value P value

Low High

Age 1.653 0.199

B60 58 13 45

[60 77 25 52

Gender 0.948 0.330

Female 44 10 34

Male 91 28 63

Tumor grade 9.065 0.003*

Well and Moderate 61 25 36

Poor and others 74 13 61

TNM stage 10.776 0.001*

I–II 62 26 36

III–IV 73 12 61

Infiltration depth 8.075 0.004*

Inferior mucous membrane layer

and muscular layer

66 26 40

Serous layer 69 12 57

Lymph node invasion 25.003 0.000*

Negative 54 28 26

Positive 81 10 71

Nerve invasion 1.866 0.172

Negative 95 30 65

Positive 40 8 32

Ki-67 expression 4.436 0.035*

Low 36 15 21

High 99 23 76

Statistical analyses were performed by the Pearson v2 test

* P\ 0.05 was considered significant
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Cell culture and transient transfection

MGC803, BGC823 and MKN45 human gastric cancer cells

(the cell library of the Chinese Academy of Sciences) and

GES-1 human gastric epithelial cells (Shanghai Bioleaf

Biotech Co., Ltd) were maintained in RPMI-1640 con-

taining 10% fetal bovine serum (GIBCO-BRL, Grand

Island, NY, USA) supplemented with 2 ml glutamine, at

37 �C and 5% CO2. ROCK2 small-interfering RNA

(siRNA) was designed and synthesized by Shanghai Gen-

echem (China). The siRNA targeting ROCK2 sequences

was as follows: 50-GGAACTGCAAGACCAACTT-30. A
non-specific, scrambled siRNA with a sequence of 50-
UUCUCCGAACGUGUCACGU-30 was used as a negative

control. The ROCK2-Flag plasmid was purchased from

Shanghai Genechem (China). Cells were stably transfected

with siRNA or ROCK2-Flag using Lipofectamine 2000

(Invitrogen, Carlsbad, CA) according to the manufacturer’s

protocol.

Western blot and antibodies

Western blot assay was used to detect some proteins. Cell

or tissue lysates were subjected to SDS-PAGE, and pro-

teins were transferred to polyvinylidene fluoride (PVDF)

membrane (Millipore, Bedford, MA). The membranes

were blocked in Tris-buffered saline (TBS, pH 7.4) con-

taining 5% nonfat milk and 0.1% Tween-20 for 2 h. After

that, the PVDF membranes were incubated with the pri-

mary antibody for 4 h, followed by the secondary antibody

for 1 h at room temperature. The PVDF membranes were

then developed using the ECL detection systems (Imaging

Technology, Ontario, Canada).The following antibodies

used in this study were purchased from Santa Cruz

Biotechnology (America): anti-ROCK2 (1:500), anti-

PCNA (1:1000), anti-GAPDH (1:1000), anti-cyclin D1

(1:500), anti-b-catenin (1:500), anti-MMP2 (1:500), anti-

MMP9 (1:500), anti-Flag (1:500) and anti-Ki-67 (1:500).

Immunohistochemical analyses

Serial sections measuring 5 lm thick were mounted on

glass slides coated with 10% polylysine. Tissue sections

were deparaffinized in xylene and rehydrated using a series

of graded washes with ethanol. After inhibition of

endogenous peroxidase and antigen retrieval (high tem-

perature and pressure in an autoclave and incubating the

tissue sections for 3 min in 10 mM citrate buffer at pH

6.0), sections were incubated with anti-ROCK2 (1:400,

Santa Cruz Biotechnology) [13] and anti-Ki-67 (1:100,

Santa Cruz Biotechnology) antibody at 4 �C overnight. All

slides were processed using the peroxidase–antiperoxidase

method (Dako, Hamburg, Germany), and the peroxidase

reaction was visualized by incubating the sections with

DAB, counterstained with hematoxylin to distinguish the

nucleus from the cytoplasm, and evaluated under a

microscope, then dehydrated and mounted in resin mount.

All the immunostained sections were evaluated in a blinded

manner without knowledge of the clinical and pathological

parameters of the gastric cancer patients. Five visual fields

were randomly selected from each pathological section to

determine the staining results, and at least 300 cells were

counted each field. Expression score was determined by

staining intensity and immunoreactive cell percentage. The

cells were scored as follows: 1 (25% tumor cells stained), 2

(26–50% tumor cells stained), 3 (51–75% tumor cells

stained) and 4 (76–100% tumor cells stained). For intensity

evaluation: 0 no staining, 1 weak staining, 2 moderate

staining and 3 strong staining. Then, we multiplied the two

scores and divided into the ROCK2 low-expression (\6)

and ROCK2 high-expression (6–12) groups [14]. A cutoff

value of 50% or more positively stained nuclei in 5 high-

power fields was used to identify Ki-67 staining: high-

expression group (C50%) and low-expression group

(\50%).

Negative controls were processed by replacing the pri-

mary antibody with non-immune IgG (1:100, Santa Cruz

Biotechnology).

Staining was repeated three times to avoid possible tech-

nical errors, and similar resultswere obtained in these samples.

Cell proliferation assays

MGC803 cells (normal and transfection of ROCK2-

siRNA) and GES-1 cells (normal and transfection of

ROCK2-Flag) were seeded onto 96-well cell culture cluster

plates (Corning inc, Corning NY) at a density of 2 9 104

cells/well in 100 ll culture and grown overnight. Accord-

ing to the manufacturer’s protocol, cells were measured

using a commercial CCK-8 (Dojindo, Kumamoto, Japan).

During 2–5-day culture periods, 10 ll of the CCK-8

solution was added to the cell culture every day and

incubated for 2 h. The absorbance was read at the wave-

length of 490 nm in an automated plate reader. The

experiments must repeat at least three times.

Colony formation assays

MGC803 cells (normal and transfection of ROCK2-

siRNA) and GES-1 cells (normal and transfection of

ROCK2-Flag) were cultured in 6-cm plate at a density of

200 cells/well for 10–14 days. When the clone was

observed, the cells were washed twice with PBS, after that

fixed with methanol for 30 min and stained with crystal

violet for 30 min. Clearly visible colonies ([50 cells/col-

ony) were counted as positive for growth.
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Flow cytometric analysis

MGC803 cells and GES-1 cells were seeded overnight in

six-well plates (Corning inc, Corning NY). Cells were

transfected with ROCK2-siRNA (MGC803 cells) or

ROCK2-Flag (GES-1 cells). After 48 h, the cells were

collected and fixed in 70% ethanol for at least 24 h at

-20 �C. After that, the cells incubated in PBS containing

Fig. 1 ROCK2 and PCNA

expression in human gastric

cancer by Western blot analysis.

a The protein level of ROCK2

in gastric cancer tissue (tumor)

and adjacent non-tumorous

tissues (Normal). GAPDH was

used as a loading control; b the

bar chart showed the ratio of

ROCK2 protein to GAPDH.

Mean ± SD of three

independent experiments.

(*p\ 0.05 compared with

control non-tumorous adjacent

tissues)

Fig. 2 Representative photographs of ROCK2 and Ki-67 expressions

in gastric cancer tissues by IHC. Paraffin-embedded tissue sections

were stained with antibodies for ROCK2 and Ki-67 and counter-

stained with hematoxylin. a, b Negative staining of Ki-67 and

ROCK2 in adjacent normal tissues; c, d strong staining of Ki-67 and

ROCK2 in gastric cancer tissues; e, f staining of IgG in gastric cancer

tissues and adjacent normal tissues as negative controls; amplification

(9 200)
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1 mg/ml RNase A and stained with propidium iodide (PI,

50 lg/mL) in PBS-Triton 9 100 for an additional 20 min

at 4 �C. The cell cycle was assessed by Becton–Dickinson

flow cytometer BD FACS can (San Jose, CA) as well as

CellQuest acquisition and analysis programs. Results are

representatives of three independent experiments with

triplicate samples for each condition.

Trans-well migration assay

Cell migration assay was performed using a 24-well trans-

well unit (pore size, 8 lm; Costar, Cambridge, NY, USA).

About 1 9 105 cells/ml MGC803 cells (normal and trans-

fection of ROCK2-siRNA) were seeded in the upper

chambers in medium, and RPMI-1640 was added to the

bottom chambers. After 24 h, the top cells which were not

migrated were removed and the bottom cells which were

migrated were fixed with paraformaldehyde and stained

with crystal violet. The number of migrating cells in five

fields was counted under 2009 magnification, and the

means for each chamber were determined. All experiments

were repeated three times.

Trans-well invasion assay

Cell migration assay was performed using a 24-well trans-

well unit (pore size, 8 lm; Costar, Cambridge, NY, USA).

BD Matrigel TM Basement Membrane Matrix was added

Fig. 3 The relation between ROCK2 and clinical characteristics.

a Correlation between ROCK2 and Ki-67 expression in gastric cancer

tissues. The correlation between ROCK2 and Ki-67 expression was

evaluated by Pearson correlation test (r = 0.764, p\ 0.001). b Ka-

plan–Meier survival analysis of 135 gastric cancer patients based on

ROCK2 expression level. According to the ROCK2 percentages,

patients were divided into high ROCK2 expressers and low ROCK2

expressers. Patients in the high-expression ROCK2 group had a

significantly shorter overall survival than low-expression ROCK2

group (p\ 0.001)
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to the upper chamber for 1 h at 37 �C. Then, 500 ll
medium containing chemotactic factor was placed in the

lower chamber. About 1 9 105 cells/ml MGC803 cells

(normal and transfection of ROCK2-siRNA) were seeded

in the upper chambers at 37 �C for 24 h. Cells were then

fixed with paraformaldehyde and stained with crystal vio-

let. All experiments were repeated three times.

Statistical analysis

All statistical analysis was carried out using the SPSS

statistics 19 software package. The ROCK2 and Ki-67

expression and the clinicopathologic features were ana-

lyzed by using the Chi-square test. Overall survival curves

were calculated by the Kaplan–Meier method and

Table 2 Contribution of

various potential prognostic

factors to survival by univariate

analysis in 135 gastric

specimens

Characteristics Total Survival status v2 value P value

Died Alive

Age 0.000 0.988

B60 58 43 15

[60 77 57 20

Gender 0.062 0.804

Female 44 32 12

Male 91 68 23

Tumor grade 4.187 0.041*

Well and Moderate 61 40 21

Poor and others 74 60 14

TNM stage 25.950 0.000*

I–II 62 33 29

III–IV 73 67 6

Infiltration depth 5.353 0.021*

Inferior mucous membrane layer

and muscular layer

66 43 23

Serous layer 69 57 12

Lymph node 16.071 0.000*

Negative 54 30 24

Positive 81 70 11

Nerve invasion 2.437 0.118

Negative 95 74 21

Positive 40 26 14

Ki-67 expression 8.766 0.003*

Low 36 20 16

High 99 80 19

ROCK2 expression 28.145 0.000*

Low 38 16 22

High 97 84 13

Statistical analyses were performed by the Pearson v2 test

* P\ 0.05 was considered significant

Table 3 Contribution of

various potential prognostic

factors to survival by Cox

regression analysis in 135

gastric specimens

Hazard ratio 95% confidence interval P value

Tumor grade 1.011 0.654–1.562 0.960

TNM stage 1.625 1.031–2.561 0.036*

Infiltration depth 1.624 1.068–2.471 0.023*

Lymph node 1.694 1.025–2.799 0.040*

Ki-67 expression 2.204 1.307–3.717 0.003*

ROCK2 expression 2.383 1.278–4.442 0.006*

Statistical analyses were performed by the Cox regression analysis

* P\ 0.05 was considered significant
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Fig. 4 ROCK2 promotes the

proliferation ability of gastric

cancer cells. a The expression

of ROCK2 in GES-1, BGC823,

MGC803 and MKN45 cell

lines. b GES-1 cells were

transiently transfected with

ROCK2-Flag plasmid as

described above for 48 h,

Western blot analysis the

expression of ROCK2-Flag.

MGC803 cells were transiently

transfected with ROCK2-siRNA

for 48 h, Western blot analysis

knockdown expression of

ROCK2. c In vitro Cell

Counting Kit (CCK)-8 assay

was used for GES-1 cells

transfected with control or

ROCK2-Flag and MGC803

cells transfected with control or

ROCK2-siRNA then examine

cells growth by absorbance at

490 nm at the indicated time.

d Colony formation analysis

was used for GES-1 cells

transfected with control or

ROCK2-Flag and MGC803

cells transfected with control or

ROCK2-siRNA. e Cell cycle

analysis was shown after GES-1

cells transfected with control or

ROCK2-Flag and MGC803

cells transfected with control or

ROCK2-siRNA by flow

cytometry (mean ± SD from

three independent experiments

*p\ 0.05)
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compared by the log-rank test. The univariate and multi-

variate analysis was analyzed by Cox’s proportional haz-

ards regression model, and the risk ratio and its 95%

confidence interval were recorded for every marker. The

values were expressed as mean ± SE, and P\ 0.05 was

considered statistically significant.

Result

ROCK2 was overexpressed in gastric cancer tissues

To explore the expression of ROCK2 in GC tissues, we

examined the expression of ROCK2 and PCNA, as well as

GAPDH as a loading control, by Western blot analysis in

eight paired fresh GC tissues and the adjacent normal tis-

sues. Results showed that ROCK2 was consistent with the

expression of PCNA which was higher in GC tissues

compared with the adjacent normal tissues (Fig. 1).

Next we observed the expression of ROCK2 and Ki-67

in 135 GC tissue samples by immunohistochemistry (IHC)

analyses. We can see that in Fig. 2 ROCK2 had a signifi-

cantly higher expression in GC tissue than adjacent normal

tissue, which was consistent with Ki-67. ROCK2 was

expressed in cell nucleus, while cytoplasm Ki-67 mainly in

the nucleus.

ROCK2 expression was correlated with Ki-67 in GC

and its relationship to clinicopathologic variables

and clinical prognosis

In order to confirm the clinical significance of ROCK2 in

GC progression, we investigated the correlation between

ROCK2 and Ki-67 by Pearson correlation test. Results

showed that ROCK2 was positively associated with Ki-67

(r = 0.764, p\ 0.001, Fig. 3a).

In addition, we further evaluated the association of

ROCK2 expression with clinicopathologic variables

including Ki-67 by Pearson Chi-square test. The level of

ROCK2 and Ki-67 expression was divided into high-ex-

pression group (n = 97) and low-expression group

(n = 38) according to the IHC scores. The correlation

between ROCK2 expression and clinicopathological char-

acteristics is summarized in Table 1. The results showed

that consistent with previous Pearson correlation test, sig-

nificant positive correlations were found between the

expression level of ROCK2 and Ki-67 (P = 0.035;

Table 1). Moreover, high expression of ROCK2 was pos-

itively associated with tumor grade (p\ 0.05), TNM stage

(p\ 0.05), infiltration depth (p\ 0.05) and lymph node

invasion (p\ 0.05). However, there was no correlation

between ROCK2 expression and other clinical variables,

such as age, gender and nerve invasion.

Kaplan–Meier survival curves showed that high

expression of ROCK2 was associated with poor overall

survival and hazard ratio (Fig. 3b). Univariate analysis

proved that tumor grade (p\ 0.05), TNM stage (p\ 0.05),

infiltration depth (p\ 0.05) and lymph node invasion

(p\ 0.05) were associated with overall survival (Table 2).

Cox’s proportional hazards model using for multivariate

analysis showed that ROCK2 was an independent prog-

nostic factor for GC patients’ overall survival (HR 2.383,

95% CI: 1.278–4.442, p = 0.006, Table 3). These data

indicated that the expression of ROCK2 was significantly

associated with clinical characteristics and poor overall

survival.

ROCK2 promoted cells proliferation, metastasis

and invasive in vitro

To further investigate the role of ROCK2 in GC cells

proliferation, metastasis and invasive, we first analyzed the

expression of ROCK2 in normal gastric epithelial cell line

GES-1 and GC cell line-MGC803. As expected, ROCK2

expression is lower in the normal gastric epithelial cell line

GES-1 than it was in GC cell BGC823, MGC803 and

MKN45 (Fig. 4a). GES-1 cells transfected with Flag-

ROCK2 and MGC803 cells transfected with ROCK2-

siRNA were used for following experiments. Transfection

effects were verificated by Western blot as shown in

Fig. 4b.

Based on the data listed above, ROCK2 was positively

correlated with cells proliferation markers, PCNA and Ki-

67. We explored the role of ROCK2 in cell proliferation

ability by Cell Counting Kit-8 (CCK-8) assay, colony

formation assays and flow cytometric analysis. Cell

Counting Kit-8 (CCK-8) assay proved that the proliferation

ability was cut down in ROCK2-siRNA-transfected

MGC803 cells compared with the cells transfected with the

vector control, while GES-1 cells transfected with ROCK2-

Flag showed the opposite result (P\ 0.05, Fig. 4c). The

same results were also seen in colony formation assays

(P\ 0.05, Fig. 4d) and flow cytometric analysis

bFig. 5 ROCK2 promotes the metastasis and invasive ability of

gastric cancer cells and the effects of ROCK2 on the related signal

pathway. a MGC803 cell migration transfected with control or

ROCK2-siRNA was examined by trans-well assays. b The cell

invasive ability transfected with control or ROCK2-siRNA was

examined with Matrigel cell culture chambers. c GES-1 cells were

transiently transfected with ROCK2-Flag plasmid, and MGC803 cells

were transiently transfected with ROCK2-siRNA. Western blot

analysis showed the protein expression of cyclin D1, b-catenin,
MMP2 and MMP9 (mean ± SD from three independent experiments.

*, p\ 0.05)
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(P\ 0.05, Fig. 4e). All results show that ROCK2 pro-

moted GC cell proliferation.

As ROCK2 could increase cells metastasis and invasion

in other cancers, we further researched the function of

ROCK2 in cell metastasis and invasion by trans-well

assays. Trans-well migration assays showed that the

metastasis significantly decreased in ROCK2-siRNA-

transfected MGC803 cells compared with the cells trans-

fected with the vector control (P\ 0.05 Fig. 5a). Further,

Matrigel invasion assays demonstrated that downregulation

of ROCK2 could repressed the invasive ability of MGC803

cells (P\ 0.05, Fig. 5b).

Overall, we could come to a conclusion that ROCK2

promoted cells proliferation, metastasis and invasion

in vitro.

The signal pathway of ROCK2 in GC cells

To further study the mechanism of which ROCK2 regulated

GC cells proliferation, metastasis and invasion, we decided

to detect the related protein changed by Western blot. As

shown in Fig. 5c, the expression of cyclin D1, b-catenin,
MMP2 and MMP9 was upregulated when ROCK2 was

overexpressed in gastric epithelial GES-1 cells by trans-

fected with ROCK2-Flag. The expression of cyclin D1, b-
catenin, MMP2 and MMP9 was downregulated in MGC803

cells when ROCK2 was knockdown by ROCK2-siRNA.

Discussion

Gastric cancer (GC) is difficult to cure unless it is found at

an early stage [15]. Owing to the lack of specificity, early

diagnosis rate is low and the majority of gastric cancer

patients are at middle-late stage when diagnosis; 40–60%

patients with gastric cancer received gastric cancer radical

operation will often have postoperative recurrence and

metastasis, and these characteristics seriously affect the

long-term survival in patients with gastric cancer [16, 17].

Despite great advancement of new diagnosis and treatment

strategies of gastric cancer, the exact molecular mecha-

nisms of gastric cancer remains poorly understand. Thus,

the identification of the molecular mechanism during gas-

tric cancer progression and metastasis may provide patients

with novel diagnostic and therapeutic strategies.

Rho-associated kinase (ROCK) is an primary down-

stream effector of the Rho small GTPase, which acts as a

molecular switch that binds GTP and GDP to regulate cell

survival, proliferation and cytoskeleton organization,

inducing alterations in cell shape/morphology, adhesion

and movement [18–20]. Increased expression of ROCK is

well documented in tumors and related to cancer progres-

sion, metastasis and poor prognosis [10, 21–23].

Conversely, inhibition of ROCK induces cell death, dis-

rupts angiogenesis and reduces metastasis in several tumor

types [9, 24]. Therefore, ROCK proteins are currently

under consideration as therapeutic targets for cancer. Two

existing isoforms, ROCK1 and ROCK2, are known.

In this study, we found that ROCK2 protein was fre-

quently overexpressed in human GC and promoted cells

proliferation, metastasis and invasion in GC. At first, we

found that the expression of ROCK2 was higher in GC

tissues than adjacent normal tissues. So, we analyzed the

relationship between expression of ROCK2, clinico-

pathologic variables and clinical prognosis. Just as

expected, ROCK2 was associated with tumor grade, TNM

stage, infiltration depth and lymph node invasion.

Importantly, multivariate analysis showed that ROCK2

was an independent prognostic factor for GC patients’

overall survival.

Furthermore, we found that overexpression of ROCK2

promoted GC cells proliferation,metastasis and invasion of

GC cells in vitro. This mirrored the findings of ROCK2

overexpression in human GC samples and its association

with more frequent tumor clinicopathologic variables.

Conversely, when we knocked down the endogenous

ROCK2 specifically using ROCK2-siRNA approach in GC

cells, the proliferative ability, mobility and invasiveness of

MGC803 cells were significantly reduced, indicating that

ROCK2 was closely involved in GC proliferation, metas-

tasis and invasion. We also detected the signal-path relative

protein of ROCK to further prove the role of ROCK2.

The expression and physiological significance of

ROCK2 in GC have never been addressed. Reduction in

ROCK2 expression might be a feasible target for antago-

nizing tumor progress in GC.
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