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Objective: Upregulation of actin-related protein 2/3 complex subunit 2 (Arp2) is observed in
various tumors, but its expression pattern has not been revealed in bladder urothelial carcinoma
(BUC). The purpose of this study was to investigate the role of Arp2 expression in the pathologi-
cal features and the prognosis as well as lymph node metastasis of BUC.

Methods: A total of 228 tissue specimens from BUC patients who underwent a radical cys-
tectomy were collected. In addition, 40 lymph node specimens and 40 normal bladder tissue
specimens as controls were used. All of the specimens were used to construct a tissue microarray
and were subsequently subjected to immunohistochemical staining for Arp2 expression. Logistic
and Cox regression analyses and Kaplan—Meier curve analysis were applied to analyze the rela-
tion between Arp2 expression and multiple clinical features of patients with BUC.

Results: Immunohistochemical staining observation showed that Arp2 was mainly expressed in
the cytoplasm and nucleus of positive cells and that Arp2 expression in BUC was significantly
higher than that in normal bladder tissues. Arp2 expression in BUC tissues was associated with
tumor size, tumor multiplicity, tumor stage, tumor grade, and lymph node metastasis (P < 0.05).
Logistic regression analysis demonstrated that Arp2 expression was an independent risk fac-
tor for lymph node metastasis of BUC (P < 0.05). Kaplan—Meier curve analysis showed that
increased Arp2 expression was associated with a shortened recurrence-free survival (RFS) and
overall survival (OS) of BUC patients after radical cystectomy (P < 0.05).

Conclusion: These findings suggest that Arp2 is significantly upregulated in BUC tissues when
compared with normal bladder tissues, and that Arp2 expression is an independent predictor
for lymph node metastasis, RFS, and OS.

Keywords: Arp2, bladder urothelial carcinoma, immunohistochemistry, lymph node metastasis,

prognosis

Introduction

Globally, it has been reported that nearly 43 million people are diagnosed with
bladder cancer every year, contributing to >165,000 cancer-related deaths.! Among
bladder malignancies, ~90% of cases are diagnosed as bladder urothelial carcinoma
(BUC). Lymph node metastasis is the main path for BUC metastasis, and BUC
metastasis to the pelvic lymph node is often observed first. Stein and Skinner
demonstrated that the lymph node metastasis rate among patients who have under-
gone a radical cystectomy with pelvic lymph node dissection (PLND) is 13-40%.2
Therefore, prediction of lymph node metastasis before surgery could help medical
oncologists to evaluate the prognosis and apply the appropriate treatment. To date,
as a preoperative diagnostic method, computed tomography or magnetic resonance
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imaging remains the routine method to identify lymph node
metastasis, based on the examined size and shape of the
lymph nodes. However, a few cases of lymph node metas-
tasis and lymph node inflammatory hyperplasia are often
misdiagnosed or missed by magnetic resonance imaging
or computed tomography.

Lymph node metastasis in BUC patients generally indi-
cates a poor prognosis. Braud et al® revealed the survival rate
of patients who underwent radical cystectomy with PLND
was examined. The long-term survival rate for patients with
regional lymph node metastasis is 20% lower than that of
patients without regional lymph node metastasis.> Lymph
node metastasis is a complicated process, and the underlying
mechanism remains unclear. The risk factors for lymph node
metastasis include tumor stage, tumor grade, and clinico-
pathological characteristics.* In order to find a way to predict
lymph node metastasis accurately before surgery, Karakie-
wicz et al® have analyzed certain clinical data of preoperative
patients and the postoperative pathological specimens of
pT (3—4) and pN (1-3) stages, revealing that preoperative T
stage and G grade, accompanied with carcinoma in situ, are
independent risk factors for lymph node metastasis, whereas
Green et al® have shown that the preoperative T stage and the
imaging examination are important factors for predicting
lymph node metastasis.

Actin-related protein 2/3 complex subunit 2 (Arp2)is a
member of the actin-related protein 2/3 complex (ARP2/3)
family, which contains the following seven members: Arp2,
Arp3, ARPC1, ARPC2, ARPC3, ARPC4, and ARPCS5.” It
has been demonstrated that the ARP2/3 complex functions
to activate actin filaments, to mediate the assembly of actin
in response to extracellular signals, as well as to monitor
and regulate actin polymerization. Meanwhile, Arp2 and
Arp3 provide nucleation sites for actin®® and also play an
important role in the formation of dendritic filopodia and
lamellipodia.!® The biological behaviors of tumors, such
as cell proliferation, migration, and invasion, are closely
linked to the actin skeleton and filopodia formation.!' In
the preliminary study, the increased expression level of
Arp2 in 10 pairs of BUC specimens compared to normal
bladder tissues (data not shown) has also been confirmed.
Therefore, this study aimed to investigate Arp2 expression
in BUC and to compare the expression patterns between
normal bladder tissues and lymph node specimens. Then,
the association of Arp2 expression with the clinicopatho-
logical characteristics and lymph node metastasis in BUC
patients was revealed.

Methods

Tissue specimens and data collection
Tissue specimens from 288 patients with BUC who had
undergone a radical cystectomy with PLND were collected
between January 2007 and January 2011. The anatomical
limits of the lymphadenectomy were the genitofemoral nerve
(laterally), the obturator nerve (medially), and the node of
Cloquet (distally) according to the previous description.?
Specimens were fixed with 4% formalin, embedded in par-
affin blocks, and confirmed by a pathological examination.
Patients were diagnosed histologically and did not receive
any adjuvant chemotherapy or radiotherapy preoperatively.
Moreover, 40 pairs of normal bladder urethral tissue and
lymph node of the BUC specimens were obtained. The
normal bladder tissues were those pathologically confirmed
normal bladder mucosa, which were retrieved 5 cm away from
the bladder cancer region via radical cystectomy.?'*> Clinical
data include age, gender, tumor stage, tumor grade, tumor
size, number of tumors, and pelvic lymph nodes.

Construction of tissue microarray

Paraffin blocks from BUC and normal bladder tissues were
retrieved and sectioned for hematoxylin and eosin staining
to confirm the diagnosis and to identify the representative
areas for TMA construction. By using a self-designed TMA
maker, cores of 2 mm X 2 mm size were generated in a new
paraffin block, and for each paraffin block, 5 x 8 TMAs were
prepared. Afterward, the paraffin block was then sectioned
into 4 um-thick tissue sections for immunohistochemical
staining of Arp2 protein.

Immunohistochemistry

The sections were conventionally dewaxed and rehydrated.
Antigen retrieval was performed using high-pressure heating
in 0.1 M citric acid buffer (pH 5.0; Fuzhou Maixin Biotech.
Co., Ltd., Fuzhou, People’s Republic of China). After that, to
block endogenous peroxidase activity, the TMAs were then
incubated with 3% H,0, for 10 min followed by 20% nor-
mal goat serum at room temperature for 30 min. Microarray
sections were incubated with a rabbit monoclonal anti-Arp2
antibody (Cell Signaling Technology, Danvers, MA, USA)
at a dilution of 1:400 at 4°C overnight. On the next day, the
sections were washed briefly with phosphate-buffered saline
(PBS) three times and further incubated with a secondary
antibody (Dako Denmark A/S, Glostrup, Denmark) at 37°C
for 30 min and subsequently examined with a ChemMate
EnVision Detection Kit (Dako Denmark A/S). The sections
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were subjected to a colorimetric reaction with 3,3’-diamino-
benzidine solution, counterstained briefly with hematoxylin,
and mounted with a cover slip.

Determination of Arp2 expression
Positively confirmed sections were used as a positive con-
trol, and sections treated with PBS were used as a negative
control. The immunostained TMA sections were separately
inspected and scored by two pathologists under a light micro-
scope (Olympus Corporation, Tokyo, Japan). Brown granular
substance (Arp2) was observed in the cytoplasm and nucleus
of positive cells. A semiquantitative method was conducted,
and the total Arp2 immunostaining score was set according
to the staining intensity and the proportion of positive cells.
The staining intensity (/) was recorded as 0 (absent), 1 (weak;
light yellow or only individual cells were stained yellow to
brown), 2 (moderate; staining intensity between 1 point and
3 points), or 3 (strong; yellow to brown staining), whereas
the proportion (P) of positive cells was recorded as 0 (<5%),
1 (5-25%), 2 (26-50%), 3 (51-75%), or 4 (>75%). The final
Arp2 expression score was calculated using the value of the
proportion of positive cell score multiplied by the staining
intensity score as “—” (score, 0—1), “+” (score, 2-3), “++”
(score, 4-5), or “+++” (score, =6).%

Statistical methods

SPSS 22.0 statistical software (IBM Corporation, Armonk,
NY, USA) was utilized to perform all statistical analyses.
The Mann—Whitney U rank-sum test was applied for
comparisons of Arp2 expression in BUC tissue and normal
bladder tissue specimens (Table 1). The Mann—Whitney
U rank-sum test was used for comparisons of clinico-
pathological features of BUC patients associated with Arp2
expression (Table 2). The Chi-squared test or Fisher’s exact
test was applied for comparisons of clinicopathological
features of BUC associated with lymph node metastasis
(Table 3). The Mann—Whitney U rank-sum test was used

Table | Arp2 expression in BUC specimens vs paired normal
bladder tissue, and positive lymph node specimens

Group Arp2 expression Positive P value
- 4+ 4+ +++ rate(%)

Normal bladder tissue 31 6 3 0 225 <0.001

BUC 9 12 12 7 775

Positive lymph nodes 5 4 16 IS5 87.5

Notes: BUC vs normal bladder tissue, P < 0.01; positive lymph nodes vs BUC,
P < 0.05; positive lymph nodes vs normal bladder tissue, P < 0.01.

Abbreviations: Arp2, actin-related protein 2/3 complex subunit 2; BUC, bladder
urothelial carcinoma.

for the comparisons of Arp2 expression and lymph node
metastasis (Table 3). Lymph node metastasis predictors
were analyzed using multivariate logistic regression analy-
sis (Table 4). Univariate and multivariate Cox proportional
hazard models were used to evaluate the predictive value
of each indicator for the BUC 5-year recurrence-free sur-
vival (RFS) (Table 5) and overall survival (OS) (Table 6).
Kaplan—Meier plots and the log-rank test were performed
to assess the association of Arp2 expression with the
S-year RFS and the OS. P < 0.05 was considered statisti-
cally significant.

Ethics

This study was approved by the ethics committee of The First
Affiliated Hospital of Fujian Medical University (Fuzhou,
Fujian, People’s Republic of China) (approval no: 2015123).
Written informed patient consent for the use of the tissue
specimen and participation in the study was obtained from
each recruited patient.

Results
Arp2 is differentially expressed in BUC

and normal bladder tissue specimens
Initially, the clinical information, including age, gender,
tumor size, number of tumors, tumor grade, tumor stage,
and pelvic lymph nodes, for all the clinical samples collected
are summarized in Table 7. Since Arp2 protein was mainly
expressed in the cytoplasm of positive cells, to establish a
link between the clinical data and Arp2 expression, Arp2
expression was examined by immunohistochemical stain-
ing of normal bladder tissues and BUC tissues, respectively.
The results showed that Arp2 expression was significantly
higher in BUC tissues than in normal bladder tissues (77.5
vs 22.50%; P < 0.05; Table 1, Figure 1).

Arp2 expression is associated with
clinicopathological data in BUC patients

Next, the expression of Arp2 protein was matched with differ-
ent clinicopathological data of the BUC patients (summarized
in Table 7). It was found that a higher Arp2 expression was
associated with tumor size, number of tumors, tumor grade,
tumor stage, and lymph node metastasis (P < 0.05, Table 2),
whereas there was little association between Arp2 expression
and age or gender of the patients (P > 0.05, Table 2). Further
observation of immunohistochemical staining indicated that
Arp2 expression was more commonly observed in large-
size tumors, multiple tumors, high-grade tumors, late-stage
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Table 2 Association of Arp2 expression with clinicopathological features of bladder urothelial carcinoma patients

Variable N Arp2 expression P value
- + ++ +++

Total, n (%) 228 39 (17.1) 47 (20.6) 81 (35.5) 61 (26.9)

Age, years

<60 1o 23 (20.9) 20 (18.2) 36 (32.7) 31 (282) 0391

>60 18 16 (13.6) 27 (22.9) 45 (38.1) 30 (25.4)

Gender

Male 182 31 (17.0) 35 (19.2) 66 (36.3) 50 (27.5) 0.768

Female 46 8 (17.4) 12 (26.1) 15 (32.6) 11 (23.9)

Tumor size, cm

<3 104 32 (30.8) 26 (25.0) 29 (27.9) 17 (16.3) <0.001

>3 124 7 (5.7) 21 (16.9) 52 (41.9) 44 (35.5)

Multiplicity

Single 89 21 (23.6) 10 (11.2) 27 (30.3) 31 (34.8) 0.002

Multiple 139 18 (13.0) 37 (26.6) 54 (38.8) 30 (21.6)

Tumor grade, n (%)

Low 78 20 (25.7) 24 (30.8) 20 (25.6) 14 (17.9) <0.001

High 150 19 (12.7) 23 (15.3) 61 (40.7) 47 31.3)

Clinical stage (cT), n (%)

TI-T2 106 31 (29.2) 26 (24.5) 29 (27.4) 20 (18.9) <0.001

T3-T4 122 8 (6.6) 21 (17.2) 52 (42.6) 41 (33.6)

Lymph node status

Negative 157 33 (21.0) 41 (26.1) 50 (31.9) 33 (21.0) <0.001

Positive 71 6 (8.5) 6 (8.5) 31 (43.7) 28 (39.3)

Abbreviation: Arp2, actin-related protein 2/3 complex subunit 2.

Table 3 Association of clinicopathological features with lymph
node metastasis of bladder urothelial carcinoma

Table 4 Multivariate analysis of clinicopathological features for
association with lymph node metastasis of BUC

Variables N Lymph node metastasis P value
Negative Positive

Total, n (%) 228 157 (68.9) 71 (31.1)

Age, years

<60 110 80 (72.7) 30 (27.3) 0.253

260 118 77 (65.3) 41 (34.7)

Gender

Male 182 123(67.6) 59 (32.4) 0.478

Female 46 34 (73.9) 12 (26.1)

Tumor size, cm

<3 104 85 (81.7) 19 (18.3) <0.001

>3 124 72 (58.1) 52 (41.9)

Multiplicity

Single 89 69 (77.5) 20 (22.5) 0.028

Multiple 139 88 (63.3) 51 (36.7)

Tumor grade, n (%)

Low 78 65 (83.3) 13 (16.7) 0.001

High 150 92 (61.3) 58 (38.7)

Clinical stage (cT), n (%)

TI-T2 106 88 (83.0) 18 (17.0) <0.001

T3-T4 122 69 (56.6) 53 (434)

Arp2 expression

- 39 33 (84.6) 6(154) <0.001

+ 47 41 (87.2) 6 (12.8)

++ 8l 50 (61.7) 31 (383)

+++ 6l 33 (54.1) 28 (45.9)

Abbreviation: Arp2, actin-related protein 2/3 complex subunit 2.

Variable OR (95% CI) P value
Tumor size (<3 vs >3) 1.550 (0.746-3.221)  0.241
Multiplicity (single vs multiple) 1.858 (0.935-3.694) 0.077
Tumor grade (low vs high) 1.441 (0.649-3.200) 0.370
Clinical stage (cT) (T1-T2 vs T3-T4) 1.986 (0.972—4.059)  0.021
Arp2 (—/+/++H+++) 1.661 (1.612-2.373)  0.005

Abbreviations: Arp2, actin-related protein 2/3 complex subunit 2; BUC, bladder
urothelial carcinoma.

tumors, and lymph node-positive BUC tissue specimens
(Figure 2).

Arp2 expression and clinicopathological
factors are associated with pelvic lymph

node metastasis of BUC

Next, subgroup analyses were performed to investigate the
association between Arp2 expression and clinicopathological
factors as well as pelvic lymph node metastasis of BUC. The
results showed that BUC metastasis to the pelvic lymph nodes
was associated with Arp2 expression, tumor size, number
of tumors, tumor grade, and tumor stage (P < 0.05; Table 3)
but not related to the age or gender (P > 0.05; Table 3) of
the patients. Multivariate logistic regression analysis further
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Table 5 Univariate and multivariate Cox proportional hazard analyses for the 5-year recurrence-free survival

Variables Univariate analysis Multivariate analysis
HR (95% CI) P value HR (95% CI) P value

Univariate analysis
Age (years, <60 vs >60) 1.222 (0.789-1.892) 0.369
Gender (male vs >25) 1.306 (0.788-2.164) 0.301
Tumor size (<3 vs 23) 1.724 (1.908-2.707) 0.018 1.072 (0.656—1.750) 0.782
Multiplicity (single vs multiple) 1.314 (0.834-2.069) 0.240
Tumor grade (low vs high) 1.324 (0.826-2.122) 0.244
Clinical stage (cT) (TI1-T2 vs T3-T4) 2.018 (1.280-3.181) 0.002 1.398 (0.851-2.295) 0.186
Lymph node status (negative vs positive) 2.333 (1.434-3.476) <0.001 1.767 (1.120-2.789) 0.014
Arp2 (—/+4+H+++) 1.710 (1.348-2.171) <0.001 1.593 (1.234-2.507) <0.001
Abbreviation: Arp2, actin-related protein 2/3 complex subunit 2.
Table 6 Univariate and multivariate Cox proportional hazard analyses for the 5-year overall survival
Variables Univariate analysis Multivariate analysis

HR (95% CI) P value HR (95% CI) P value
Univariate analysis
Age (years; <60 vs >60) 1.370 (0.855-2.194) 0.191
Gender (male vs >25) 1.436 (0.849-2.430) 0.177
Tumor size (<3 vs >3) 1.954 (1.195-3.196) 0.008 1.068 (0.631-1.808) 0.807
Multiplicity (single vs multiple) 1.484 (0.902-2.440) 0.120
Tumor grade (low vs high) 1.608 (0.950-2.720) 0.077
Clinical stage (cT) (TI1-T2 vs T3-T4) 2.628 (1.577-4.377) <0.001 1.745 (1.011-3.012) 0.046
Lymph node status (negative vs positive) 2.945 (1.845-4.699) <0.001 2.268 (1.406-3.659) 0.001
Arp2 (—/+H++H+++) 1.937 (1.482-2.531) <0.001 1.796 (1.344-2.398) <0.001

Abbreviation: Arp2, actin-related protein 2/3 complex subunit 2.

Table 7 Clinicopathological characteristics of 228 patients with

bladder urothelial carcinoma

Clinicopathological characteristics Value
Age, years

Mean + SD 57.52+9.10
Range 33-77
Gender

Male 182 (79.8)
Female 46 (20.2)
Tumor size, cm

Mean + SD 3.29 = 141
Range 0.6-6.3
Multiplicity

Single 89 (39.0)
Multiple 139 (61.0)
Tumor grade, n (%)

Low 78 (34.2)
High 150 (65.8)
Clinical stage (cT), n (%)

TI-T2 106 (46.5)
T3-T4 122 (53.5)
Lymph node status

Negative 157 (68.9)
Positive 71 (31.1)

revealed that Arp2 expression and clinical tumor T stage were
independent risk factors for BUC lymph node metastasis
(P < 0.05; Table 4).

Higher Arp2 expression is associated
with a shorter 5-year RFS in BUC

patients

To reveal a link between the 5-year RFS and Arp2 expres-
sion, univariate Cox regression analysis was performed.
Five-year RFS was calculated from the date of curative
surgery to date of recurrence in 5 years. The 5-year RFS
was 55.6% in this study. Local recurrence refers to the
recurrence from soft tissue within the scope of radical
cystectomy, and the distant metastasis refers to the recur-
rence beyond the pelvic cavity. The results indicated that
the 5-year RFS of the BUC patients was significantly
associated with an increased Arp2 expression and multiple
clinical features, including tumor size, clinical T stage,
and lymph node metastasis (P < 0.05; Table 5). The data
clearly indicated that the higher the Arp2 expression, the
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Figure | Tissue microarrays containing BUC and normal bladder tissues were immunostained with a monoclonal anti-Arp2 antibody, and the data were semiquantitatively
analyzed: (A) positive lymph nodes; (B) BUC; and (C) normal bladder tissue; 200x magnification.
Note: The expression of Arp2 in the positive lymph nodes was higher than that in the paired BUC, and the expression of Arp2 in the BUC was higher than that in the paired

normal bladder tissue.

Abbreviations: Arp2, actin-related protein 2/3 complex subunit 2; BUC, bladder urothelial carcinoma.

60 um

60 um

++

Figure 2 Different expression levels of Arp2 protein in BUC (400x magnification).

B
60 ym
+
D
60 um
+++

Notes: (A) Negative (score of 0), (B) weakly positive (score of 2), (C) positive (score of 5), and (D) strongly positive (score of 7) Arp2 protein expression.
Abbreviations: Arp2, actin-related protein 2/3 complex subunit 2; BUC, bladder urothelial carcinoma.

shorter the 5-year RFS (P < 0.05; Table 5); in addition, the
same conclusion was drawn from the Kaplan—Meier curve
analysis (Figure 3; P < 0.001).

Higher Arp2 expression is associated

with a shorter 5-year OS in BUC patients
Finally, the relationship between the 5-year OS and Arp2
expression was investigated. Five-year OS was calculated
from the date of surgery to date of death from any cause in
5 years. The 5-year OS was 67.9% in this study. Univariate
Cox regression analysis indicated that some clinical features,
including tumor size, clinical T stage, lymph node metastasis,
and increased Arp2 expression, were significantly associated
with the 5-year OS in the BUC patients (P < 0.05; Table 6);
in addition, a higher clinical T stage, lymph node metastasis,
and increased Arp2 expression were associated with a short-
ened 5-year OS (P < 0.05; Table 6). The same conclusion was
drawn from Kaplan—Meier curve analysis, ie, an increased

Arp2 expression was associated with a shortened 5-year OS
(Figure 4; P < 0.001).

Discussion

Arp2 is a member of the Arp2/3 complex family and regu-
lates cell migration by impacting polymerization and depo-
lymerization of actin. Therefore, the complex is viewed as
a major player in the invasion and metastasis processes of
tumor cells.'>!3 To date, previous studies have suggested that
an increased Arp2 expression is observed in various tumors,
including gastric cancer, breast tumors, colorectal tumors,
lung cancer, and others.'*'” Moreover, Arp2 expression is sig-
nificantly associated with the occurrence, development, inva-
sion, metastasis, and prognosis of these cancers.!*!” These
studies suggest that Arp2 expression is closely associated
with tumor invasion, metastasis, and prognosis. However,
few studies have been carried out to reveal the link between
Arp2 expression and BUC.
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Figure 3 Kaplan—Meier curve analysis of the 5-year RFS of BUC patients stratified
by Arp2 expression.

Note: Increased Arp2 expression was associated with a shortened 5-year RFS (log-
rank test, P < 0.001).

Abbreviations: Arp2, actin-related protein 2/3 complex subunit 2; BUC, bladder
urothelial carcinoma; RFS, recurrence-free survival.
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Figure 4 Kaplan—Meier curves of the 5-year OS of BUC patients stratified by Arp2
expression.

Note: Increased Arp2 expression was associated with a shortened 5-year OS (log-
rank test, P < 0.001).

Abbreviations: Arp2, actin-related protein 2/3 complex subunit 2; BUC, bladder
urothelial carcinoma; OS, overall survival.

For the first time, our study evaluated Arp2 expression in
a large population of patients with bladder cancer, including
228 BUC tissues and 40 normal bladder tissues. Forty lymph

node specimens were used to construct the TMA, which
was subsequently subjected to immunohistochemical stain-
ing. The results showed that 82.9% of the BUC specimens
had positive Arp2 expression, including 20.6% with weak
(+) expression, 35.5% with moderate (++) expression, and
26.8% with strong (+++) expression, whereas only 22.5%
of the normal bladder tissues had positive Arp2 expression.
These data clearly indicate that Arp2 expression could be a
potential marker for patients with BUC.

Multiple tumors that are frequently recurrent are typi-
cal features of bladder cancers. The clinical tumor stage,
pathological grade, and lymph node metastasis have been
shown to be important indicators for predicting the prog-
nosis.'®!" Although numerous studies have shown that
the pathological grade and clinical tumor stage play an
important role in predicting the prognosis of patients with
bladder cancer, in clinical practice, to determine lymph
node metastasis. In this study, a significantly increased
expression of Arp2 was observed in patients with a tumor
of >3 cm in diameter, multiple tumors, high-stage tumors,
high-grade tumors, and lymph node metastasis. Moreover,
it was found that Arp2 expression was related to lymph
node metastasis and that an increased Arp2 expression
could be an independent factor for lymph node metasta-
sis. Since it has been revealed that the risk of lymph node
metastasis in patients with an increased expression of
Arp2 is 1.66-fold higher than that of patients without an
increased expression of Arp2, it is clinically reasonable to
conclude that Arp2 could function as a potential indicator
for predicting lymph node metastasis.

Our study further explored the factors associated with
the 5-year RFS and OS after radical cystectomy and stan-
dard PLND with two statistical analysis methods, which
showed that the tumor size, clinical T stage, lymph node
metastasis, and increased Arp2 expression were associated
with the 5-year RFS and OS. Further analysis revealed that
an increased Arp2 expression was closely associated with a
shortened 5-year RFS and OS. This conclusion implicated
that the expression of Arp2 is also a potential indicator for
the 5-year RFS and OS for patients with BUC.

Several potential mechanisms could be involved to
explain the association between expression of Arp2 and
BUC carcinogenesis. Arp2 has been shown to be involved in
polymerization of actin filaments after exposure to various
stimuli. Cells that express Arp2 may have greater ability to
move freely than cells that do not.!” In our study, the expres-
sion of Arp2 was detected at a high level in BUC cells, which
indicates that the BUC cells have greater ability to move
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freely than normal bladder urothelial tissue cells. The migra-
tion ability was partly activated by the Arp2 expression in
BUC cell carcinogenesis. Tumor cells were more frequently
positive for Arp2 as the invasion increased. The expression of
Arp2 was also correlated with the transformation of adeno-
mas with severe atypia into carcinomas. However, the specific
mechanism of Arp2 in BUC still needs further investigation.

Conclusion

The significance of this study is that Arp2 expression could
be a potential independent risk factor to predict pelvic lymph
node metastasis as well as an indicator to predict the 5-year
RFS and OS after a radical cystectomy with PLND.
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