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Loss of pS7 expression and RhoA overexpression are associated
with poor survival of patients with hepatocellular carcinoma
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Abstract. p57 and Ras homology A (RhoA) have been
implicated in the growth and metastasis of several types of
human cancers. This study aimed to detect their expression
in hepatocellular carcinoma (HCC) tissue specimens and to
determine a possible association with clinicopathological
data and patient survival. A total of 80 HCC and corre-
sponding distant normal tissue specimens were processed for
immunohistochemical and gPCR analyses of p57 and RhoA
expression. The data showed that expression of p57 mRNA
and protein was reduced in HCC tissues when compared to
that in distant non-cancer tissues (P<0.05), while expression
of RhoA mRNA and protein was significantly higher in HCC
tissue specimens when compared to that of the distant normal
tissues. Loss of p57 expression was associated with HCC with
higher a-fetoprotein (AFP) levels (>400 ng/ml; P=0.044),
larger tumor size (>5 cm, P=0.004), poor tumor differentiation
(P=0.020), advanced TNM stage (P=0.027), capsule invasion
(P=0.018) and tumor thrombosis (P=0.008), whereas expres-
sion of RhoA protein was significantly associated with poor
tumor differentiation (P=0.042), capsule invasion (P=0.022),
and tumor thrombosis (P=0.002). Furthermore, there was a
strong inverse relationship between p57 and RhoA expression
in HCC tissues, indicating that loss of p57 expression may
contribute to RhoA overexpression in HCC tissues. The median
survival time of HCC patients with p57* and p57 expression
was 13.0 and 9.0 months, respectively, whereas the median
survival time of HCC patients with RhoA* and RhoA™ was 9.0
and 15.0 months. Univariate analysis revealed that the levels
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of AFP, tumor size, TNM stage, histological grade, capsule
invasion, tumor thrombosis, p57, RhoA and co-expression of
p57 and RhoA were all significant prognostic indicators for
overall survival of HCC patients. Multivariate analysis showed
that tumor size, TNM stage, p57, RhoA and combined loss of
p57 with RhoA were risk factors for poor survival of HCC
patients. This study indicates that the abnormal expression of
p57 and RhoA contributes to progression of HCC and poor
survival of patients.

Introduction

Hepatocellular carcinoma (HCC) is a significant health issue
and is associated with poor prognosis and high mortality,
accounting for more than 700,000 new cases and more than
600,000 cancer-related deaths each year worldwide. Half of
these new cases and deaths are estimated to occur in China
due to the epidemic prevalence of chronic hepatitis B virus
infection. Other risk factors include hepatitis C virus infec-
tion, food contaminated with aflatoxin B1, alcohol-related
cirrhosis, and nonalcoholic fatty liver disease (1). To date,
there has been no significant breakthrough in the manage-
ment of HCC; treatment options include surgery, liver
transplantation, chemotherapy and targeted therapy. Most
HCC patients are diagnosed at the late stage of the disease or
have concomitant medical conditions, which account for the
extremely poor survival rates (1). Thus, novel approaches or
strategies to effectively control progression, detect the disease
early, and predict prognosis are international priorities in
HCC. Towards this end, our research focused on biomarker
discovery and identification, and verification of novel biolog-
ical markers for early detection or prediction of survival and
treatment outcome.

p57 is a member of the Cip/Kip (CDK-interacting
protein/kinase inhibition protein) family, a putative
tumor-suppressor gene implicated in different types of
human cancers, including HCC (2,3). The gene p57 is mater-
nally expressed and paternally imprinted, and encodes a
316-amino acid protein. It is located on chromosome 11p15.5,
a region that has been associated with chromosomal abnor-
malities in multiple types of sporadic cancers and in familial
Beckwith-Wiedemann syndrome (4,5). Loss of p57 expression
frequently occurs in various types of human cancers, such
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as cancers of the thyroid, mammary glands, gastrointestinal
tract, pancreas, prostate and bladder (6-9). Functionally, p57
has a key role in the timing of the cell cycle exit before cell
differentiation. Previous studies have shown that p57 protein
is a regulator of the G1/S transition of the cell cycle via cyclin-
dependent kinases (CDKs) and ultimately affects proliferation
and apoptosis of tumor cells (10,11). In contrast, the knockout
of p57 in mice resulted in much larger creatures, since p57 is a
negative regulator of the cell cycle (12,13).

p57 protein is also involved in the regulation of cell migra-
tion (14,15). The metastasis of primary tumors is facilitated
by the migration and invasion capabilities of tumor cells.
This aggressive phenotype is regulated through cytoskel-
etal dynamics, and in particular involves the Rho family
of GTPases (16). RhoA is a member of this family, and
participates in regulating the actin cytoskeleton during cell
locomotion and adhesion (17). During cell movement, RhoA
contributes to the formation of actin stress fibers and the
focal adhesion assembly, a key regulator of cell adhesion and
motility in cancer cells (18,19). Overexpression of RhoA has
been observed in many types of malignancies, including non-
inflammatory breast, lung, pancreatic, colorectal and gastric
cancers, and melanomas (20,21).

Previous studies have shown that both p57 and RhoA
proteins have inverse effects on the malignant behavior of
cancers. What is more, the Cip/Kip family has been reported
to control cytoskeletal organization and cell migration by
regulating the Rho-ROCK-LIMK-cofilin signaling path-
ways (14,22). It now appears that there may be direct crosstalk
between cell-cycle proteins and the cytoskeletal regulatory
proteins. Thus, in the present study, we performed immuno-
histochemistry and qRT-PCR to analyze the expression levels
of p57 and RhoA in HCC tissue specimens and evaluate their
association with clinicopathological parameters and survival
of HCC patients.

Materials and methods

Patients and tissue samples. This study was approved by the
Ethics Committee of Clinical Research of the First Affiliated
Hospital, Medical College, Xi'an Jiaotong University. All
patients provided written informed consent.

We obtained tissue specimens from 80 HCC patients
who underwent surgical resection of HCC lesions at the First
Affiliated Hospital, College of Medicine, Xi'an Jiaotong
University between December 2007 and December 20009.
None of the patients had received prior radiotherapy or chemo-
therapy treatment. All patients were histologically confirmed
with HCC by 3 independent and experienced pathologists.
There were 56 men and 24 women patients, aged from 23 to
79 years (median age 45.62+10.89 years) (Table I).

TNM stages were assigned to each patient according to the
criteria of the 2002 Union for International Cancer Control.
Tumor differentiation was assessed using Edmondson's
classification. The 3-year follow-up for all of the patients was
completed in December 2012. Cases lost to follow-up and those
ending in death from causes other than HCC were regarded as
censored data during the survival analysis.

Paraffin tissue blocks were retrospectively retrieved at the
Pathology Department, which contained both cancerous and

HU et al: EXPRESSION OF p57 AND RhoA PROTEINS IN HCC TISSUES

paired distant normal tissues (5 cm away from tumor lesions)
for each patient. The tissue samples had been obtained in the
operating room during surgery and were immediately snap-
frozen in liquid nitrogen and stored at -80°C for RNA isolation.

Real-time reverse transcriptase-polymerase chain reaction
(qRT-PCR). Total mRNA was isolated from tissue samples
using TRIzol reagent (Invitrogen Life Technologies, Carlsbad,
CA, USA) and reverse-transcribed into cDNA using an
RT-PCR kit (Takara, Dalian, China) in accordance with the
manufacturer's instructions. Amplification of these cDNA
samples was performed using SYBR Premix Ex Taq™ II
(Takara) in accordance with the manufacturer's instructions in
an iQ5 Multicolor real-time PCR detection system (Bio-Rad,
Hercules, CA, USA).

The primers for p57, RhoA, and glyceraldehyde-3-phos-
phate dehydrogenase (GAPDH; internal control) were designed
and synthesized by Takara. The primer sequences were: p57,
5'-GCGGCGATCAAGAAGCTGT-3' and 5-ATCGCCCGAC
GACTTCTCA-3"; RhoA, 5-GACTCGGATTCGTTGCC
TGA-3' and 5" TGGGAACTGGTCCTTGCTGA-3; GAPDH,
5'-ACCACAGTCCATGCCATCAC-3' and 5-TCCACCACCC
TGTTGCTGTA-3.

Each experiment was performed in duplicate and repeated
3 times. A dissociation curve analysis was conducted for each
gPCR. Expression levels of the target gene were evaluated
using a relative quantification approach (222 method) against
GAPDH levels.

Immunohistochemistry. To detect p57 and RhoA expression,
we performed immunohistochemical staining. Briefly, after
deparaffinization and re-hydration of tissue sections, the
sections were first subjected to antigen retrieval in a pressure
cooker in citric buffer for 10 min. The sections were then incu-
bated with 3% H,0, for 10 min at room temperature to block
potential endogenous peroxidase activity and then incubated
with 20% normal serum and further with a primary antibody
against p57 (sc-56341, 1:200; Santa Cruz Biotechnology,
Inc., Santa Cruz, CA, USA) or RhoA (10749-1-AP, 1:100;
Proteintech Group, Chicago, IL, USA) at 4°C overnight. The
negative control sections were incubated with phosphate buff-
ered saline (PBS) only to replace the primary antibody. The
next day the sections were washed thrice with PBS and then
incubated with a biotinylated secondary antibody for 30 min
at room temperature. Diaminobenzidine substrate was used to
reveal immunoreactive products in the sections. After counter-
staining with hematoxylin to reveal nuclei, the sections were
mounted on slides and coverslipped.

To assess immunopositive cells, 3 pathologists reviewed
the immunostained sections under a light microscope and
scored the sections in 10 random x20 power fields. The
staining intensity was graded as: 0, no staining; 1, weak;
2, moderate; 3, strong. The percentage of positive cells was
scored as: 1, <25%; 2, 26-50%; 3, 51-75%; 4, >76%. These
2 scores were added together. Based on the sum of the scores,
each tissue sample was categorized into 4 groups: 0, <5% cells
were stained; 1-3, weak expression; 4-5, moderate expression;
and 6-7, strong expression. Finally, we compared statistically
the numbers of cells with low-to-weak expression with those
with moderate-to-strong expression.
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Table I. Clinicopathological features of HCC patients by p57 and RhoA expression.
pS7 RhoA
Characteristic n (%) Positive, n Negative, n P-value Positive, n Negative, n P-value
Age (years)
<45 30 (37.5) 11 19 0.809 19 11 0.637
=45 50 (63.5) 17 33 29 21
Gender
Male 56 (70.0) 20 36 0.838 36 20 0.232
Female 24 (30.0) 8 16 12 12
Histopathology
Massive 29 (36.3) 9 20 0.575 15 14 0.255
Nodular 51(63.7) 19 32 33 18
HBsAg
Positive 72 (90.0) 23 49 0.086 45 27 0.171
Negative 8 (10.0) 5 3 3 5
AFP (ng/ml)
<400 32 (40.0) 7 25 0.044* 21 11 0.402
=400 48 (60.0) 21 27 27 21
Tumor size (cm)
<5 28 (35.0) 4 24 0.004° 20 8 0.126
=5 52 (65.0) 24 28 28 24
Histological grade
Well/moderate 34 (42.5) 7 27 0.020 16 18 0.042*
Poor 46 (57.5) 21 25 32 14
TNM stage
I+10 27 (33.8) 5 22 0.027¢ 20 7 0.067
I +1v 53 (66.2) 23 30 28 25
Capsule invasion
Positive 52 (65.0) 23 29 0.018* 36 16 0.022*
Negative 28 (35.0) 5 23 12 16
Tumor thrombosis
Positive 44 (55.0) 21 23 0.008° 33 11 0.002°
Negative 36 (45.0) 7 29 15 21

"P<0.05; *P<0.01; HCC, hepatocellular carcinoma; RhoA, Ras homology A.

Statistical analysis. Data were analyzed using the Student's
t-test and the Chi-square (y?) test. Spearman r test was used
to analyze the correlation between pS7 and RhoA expression.
Survival curves were plotted using the Kaplan-Meier method.
The log-rank test for trend was used for the ordinal datum of
univariate analysis, and a Cox proportional hazards regression
model was used for the multivariate analysis of survival dura-
tion. Statistical Package for Social Science (SPSS) version 16.0
(Chicago, IL, USA) was used to generate the P-value for each
test, and all reported P-values were two-sided. A P-value <0.05
was considered to indicate a statistically significant result.

Results

Expression of p57 mRNA and protein. We assessed levels
of p57 mRNA using qRT-PCR in the 80 pairs of HCC and

adjacent non-cancerous tissues. The level of p57 mRNA was
significantly lower in the HCC tissues than the level in the
distant non-cancerous tissues (0.1670+0.1014 compared with
0.8214+0.1926, P<0.01, Fig. 1A). Moreover, we analyzed the
expression of pS7 protein using immunohistochemistry and
found that compared to the p57 expression in paired normal
tissues (50/80, 62.5%), expression of pS7 was absent in 52 of
the 80 HCC tissues (65.0%). The immunohistochemical data
confirmed the qRT-PCR data and indicated that p57 was
significantly reduced in HCC tissues when compared with
that of the distant non-cancerous tissues (x*=12.108, P=0.001,
Fig. 2).

We also investigated the association between p57 expres-
sion and clinicopathological data of the HCC patients. Our data
showed that loss of expression of p57 was associated with HCC
with higher a-fetoprotein (AFP) levels (>400 ng/ml; P=0.044),



1710

*%

Relative p57 mRNA (fold

NT T

HU et al: EXPRESSION OF p57 AND RhoA PROTEINS IN HCC TISSUES

*%

B Z 61
£ 54 T
-
54_ e
£ e e
< 3-
£ e
o e n
- CaCe e
E e
s - - -
= - -
E e

N

T

Figure 1. qRT-PCR detection of p57 and RhoA mRNA levels in HCC and normal tissue specimens. (A) The relative expression of p57 mRNA in 80 HCC tissues
compared with matched distant non-tumor tissues. (B) The relative expression of RhoA mRNA in 80 HCC tissues compared with the distant non-tumor tissues
("P<0.01). NT, distant non-tumor tissues; T, tumor tissues; RhoA, Ras homology A; HCC, hepatocellular carcinoma.
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Figure 2. Immunohistochemical detection of p57 and RhoA expression in HCC and corresponding distant non-tumor tissues (x200). (A) Expression of p57 in
distant non-tumor tissues (50/80, 62.5%). (B) Loss of expression of p57 in HCC tissues (52/80, 65.0%). (C) No expression of RhoA in distant non-tumor tissues
(46/80, 57.5%). (D) Overexpression of RhoA in HCC tissues (48/80, 60.0%). The insets show images captured at x400 magnification. RhoA, Ras homology A;

HCC, hepatocellular carcinoma.

larger tumor size (>5 cm, P=0.004), poor tumor differentia-
tion (P=0.020), advanced TNM stage (P=0.027), presence of
capsule invasion (P=0.018) and tumor thrombosis (P=0.008;
Table I).

Expression of RhoA mRNA and protein. We analyzed RhoA
expression in the 80 HCC tissues and the corresponding non-
cancerous tissues. We found that the average level of RhoA
mRNA expression in HCC tissues was significantly higher
than that of the distant non-cancerous tissues (4.3659+1.0056
compared with 1.4571+0.5641, P<0.01, Fig. 1B). Similarly,
expression of RhoA protein was also significantly higher in

HCC tissues (60.0%, 48/80) when compared with the paired
normal tissues (42.5%, 34/80; v*=4.903, P=0.027, Fig. 2).

Expression of RhoA protein was found to be significantly
associated with poor tumor differentiation (P=0.042), the
presence of capsule invasion (P=0.022), and tumor thrombosis
(P=0.002; Table I).

Association between p57 and RhoA expression in HCC tissue
specimens. As discussed in the Introduction, expression of
p57 protein inhibits tumor cell migration and invasion, and
the latter may be associated with RhoA activation; thus, we
investigated the association between p57 and RhoA levels in
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Figure 3. Kaplan-Meier survival curve analyses of the association between p57 and RhoA expression and overall survival of HCC patients using the log rank
test. (A) p57 expression; (B) RhoA expression; (C) comparison of p57*/RhoA*, p57*/RhoA", p57/RhoA* and p57/RhoA’; (D) p57/RhoA* compared with other
expression combinations. RhoA, Ras homology A; HCC, hepatocellular carcinoma.

Table II. Association between p57 and RhoA expression in
normal and HCC tissue specimens.

p57
Positive ~ Negative r P-value

RhoA n (%) n (%)
Tumor tissue

Positive 10 (12.5) 38 (47.5) -0.364 0.001

Negative 18 (22.5) 14 (17.5)
Normal tissue

Positive 17 (21.2) 17 (21.2) -0.270 0.016

Negative 35 (43.8) 11 (14.8)

RhoA, Ras homology A; HCC, hepatocellular carcinoma.

the HCC and matched normal tissues. For analysis, we divided
the 80 HCC specimens into groups according to expression:
p57*/RhoA", p5S7*/RhoA*, p57/RhoA" and p57/RhoA*. We
found that there was a strong inverse relationship between
p57 and RhoA expression in the HCC tissues. Notably,
co-expression (pS7-lower and RhoA-higher) was detected in
38 of the 80 tumors (47.5%), which was statistically significant

(r=-0.364, P=0.001; Table II). These results indicate that loss
of p57 expression may contribute to RhoA overexpression
in HCC tissues. In addition, we found that there also was an
inverse relationship between p57 and RhoA expression in
distant normal tissues (r=-0.270, P=0.016; Table II).

Association between p57 and RhoA expression and overall
survival of HCC patients. All of the 80 patients were followed
up for survival until December 2012, and their survival data
were stratified according to p57 and RhoA expression. Of the
80 patients, 77 died during the follow-up period and the 3-year
survival rate was 3.75%. Survival time ranged from <4 months
to >33 months, with a median survival time of 11.0 months.

The median survival time of HCC patients with pS7* and
p57 was 13.0 and 9.0 months, respectively, whereas the median
survival time of HCC patients with RhoA*" and RhoA™ was 9.0
and 15.0 months, respectively. This supports the usefulness
of p57 and RhoA proteins as prognostic markers for HCC
patients (P<0.05, Fig. 3A and B).

We then analyzed the association between the expres-
sion groups (p57*/RhoA", p57*/RhoA*, p57/RhoA™ and p57/
RhoA*) with the survival of the HCC patients. The median
survival times were 18.0 months (pS7*/RhoA" patients),
12.0 months (p57*/RhoA™), 9.0 months (p57/RhoA") and
8.0 months (p57/RhoA*). These differences were statistically
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Table III. Univariate analysis of survival data.

Clinicopathological characteristics P-value
Age, <45 vs. =45 years 0.382

Gender, male vs. female 0.331

Histopathology, massive vs. nodular 0.446

AFP, <400 vs. 2400 ng/ml 0.034*
Hepatitis B virus infection, positive vs. negative 0.660

Tumor size, <5 vs. =5 cm 0.010*
Histological grade, well/moderate vs. poor 0.031¢
TNM stage, [ + II vs. IIT + IV 0.020*
Capsule invasion, positive vs. negative 0.025*
Tumor thrombosis, positive vs. negative 0.005°
pS7, positive vs. negative 0.008°
RhoA, positive vs. negative 0.008°
Co-expression of p57 and RhoA, p57/RhoA* 0.007°

vs. others

P<0.05; "P<0.01.

significant (P=0.017, Fig. 3C). Moreover, HCC patients with
RhoA expression but with loss of p57 expression (p57/RhoA*)
tended to have poorer outcomes than those with other expres-
sion combinations (P=0.007, Fig. 3D).

Relatedness of survival with clinicopathological factors
and molecular markers. We grouped significant factors for
the analysis of prognostic factors (Table III). The log-rank
test data revealed that the levels of AFP, tumor size, TNM
stage, histological grade, capsule invasion, tumor thrombosis,
p57, RhoA, and co-expression of p5S7 and RhoA were all
significant prognostic indicators for overall survival of HCC
patients (P<0.05, Table III). According to the results of the
multivariate analysis of these factors, the predictive ability of
tumor size, TNM stage, p57, RhoA, and p57/RhoA* expres-
sion was confirmed (P<0.05, Table IV). However, there were
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no significant associations between prognosis and the other
clinicopathological features.

Discussion

In the present study, we analyzed the expression of p57 and
RhoA mRNA and p57 and RhoA protein for associations
with clinicopathological data and survival. We found that
the combination of the loss of expression of p57 mRNA and
protein and overexpression of RhoA mRNA and protein in
HCC tissue specimens was significantly more apparent than in
distant normal tissues. The loss of expression of p57 associated
with HCC was also correlated with higher AFP levels, larger
tumor size, and poor differentiation of the tumor, advanced
TNM stages, tumor capsule invasion and tumor thrombosis.
However, among the clinicopathological features we analyzed,
expression of RhoA protein was positively associated only
with poor tumor differentiation, tumor capsule invasion and
tumor thrombosis. Furthermore, loss of p57 expression was
associated with RhoA overexpression in HCC tissues, and
the p57/RhoA* protein combination contributed to the poor
survival of HCC patients. Multivariate analysis verified that
tumor size, TNM stage, p57, RhoA, and loss of p57 with RhoA
all were risk factors for predicting the poor survival of HCC
patients. This study indicates that detection of p57 and RhoA,
taken together, will predict HCC overall survival.

Tumor cell proliferation, invasion, and metastasis are
defining characteristics of malignant phenotypes in human
cancers. Although much is known regarding the molecular
alterations associated with cancer invasion and metastasis, more
research is needed to fully understand the underlying molecular
mechanisms. Recent studies have shown that p57 protein has
many functions in cancer cells, including regulation of cell
cycle distribution, apoptosis, cell migration and cytoskeletal
dynamics. The latter contributes not only to tumor cell prolif-
eration but also invasion and metastasis (14,15). We found in the
present study that loss of expression of p57 mRNA and protein
was associated with advanced HCC stage and poor prognosis.
These results imply that p57 is a tumor-suppressor gene.

Although the process by which p57 protein functions to
suppress HCC development or progression is still unknown,

Table I'V. Multivariate analysis of overall survival in the 80 HCC cases.

Clinicopathological characteristics P-value Exp(B) 95% CI
AFP, <400 vs. 2400 ng/ml 0.492 3.335 0.107-103.590
Tumor size, =5 vs. <5 cm 0.011° 2.251 1.102-4.216
Histological grade, well/moderate vs. poor 0.447 3.617 0.132-99.431
TNM stage, I + I vs. IIT + IV 0.033* 4274 1.127-16.212
Capsule invasion, positive vs. negative 0.780 0.671 0.041-11.024
Tumor thrombosis, positive vs. negative 0.101 0.105 0.007-1.551
p57, high vs. low expression 0.032* 0.369 0.101-0.853
RhoA, high vs. low expression 0.020° 1.694 1.086-2.640
Co-expression of pS7 and RhoA, p57/RhoA* vs. others 0.010* 6.162 1.551-24.485

P<0.05; CI, confidence interval.
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we did find that loss of expression of p57 protein was associ-
ated with upregulation of RhoA protein, i.e., RhoA protein
was elevated in 48 cases of HCC tissue samples, while p57
was downregulated in 52 of 80 cases. This suggests that the
combination of loss of p57 expression and elevated RhoA has a
synergistic effect on HCC tumorigenesis and progression.

RhoA family proteins are known for their roles in the regu-
lation of actin-stress fiber formation, focal-adhesion assembly,
as well as actin-myosin contractility (19). Thus, activation of
the Rho-ROCK-LIMK-cofilin signaling pathway promotes
cell mobility and migration. The latter are characterized by
less or poor cell differentiation, and our current data showed
that overexpression of RhoA protein was associated with poor
tumor differentiation, tumor capsule invasion, and tumor
thrombosis in HCC lesions, all of which are phenotypes of
tumor invasion and metastasis.

Previous studies have shown that expression and activation
of RhoA protein are correlated with tumor progression (23)
and a poor prognosis in human breast cancer (24). However,
different mechanisms may be involved in regulating the
overexpression and function of RhoA protein. For example, it
has been proven that p27 and p21 proteins may have a role
in modulating cytoskeletal dynamics by binding to RhoA or
ROCK (25-27). Notably, RhoA can also negatively regulate
the levels of p27 and p21 proteins (28-33). Thus, there may
be a negative-feedback loop between cyclin-dependent kinase
inhibitors (CKIs) and Rho family proteins. Our previous data
showed that p57 protein inhibited the proliferation and inva-
sion of HCC cells through inhibition of LIM domain kinase 1
(LIMK1)/phospho-cofilin signaling (3). LIMKI1 principally
acts downstream of Rho GTPases. However, the precise
mechanism by which p57 inhibits RhoA signaling in HCC
cells warrants further investigation.

In previous clinical studies, altered expression of p57
or RhoA protein was associated with biologically aggres-
sive tumor phenotypes and with poor prognosis of cancer
patients (34-36). The present study supports these published
data. However, we further showed that tumor size, TNM stage,
p57,RhoA, and loss of p57 combined with RhoA expression all
were independent factors for survival of HCC patients. These
data suggest that altered expression of p57 and RhoA may be
associated with advanced aggressive tumor phenotypes, and
both p57 and RhoA may be independent predictors of the
survival of HCC patients.
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