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The Role of NPM1 in the Invasion and Migration of Drug Resistant Bladder Cancer

Chenshuo Luo', Ting Lei?, Man Zhao®, Qian Meng?, Man Zhang'***

Purpose: To study the difference of tumor progression caused by differential expression of NPM1 in drug-resist-
ant bladder cancer.

Materials and Methods: The expression of NPM1 was analyzed by PCR and Western blot. NPM 1 silencing blad-
der cancer cells (T24/DDP Lv-NPM1, PUMC-91/DDP Lv-NPM1) and overexpressing bladder cancer cells (T24/
DDP Lv5-NPM1, PUMC-91/DDP Lv5-NPM1) were established by lentivirus and limited dilution method. The
efficiency of gene interference was detected by fluorescence microscopy and Western blot. The migration ability
and invasion ability of tumor in vitro were analyzed by wound healing assay and transwell cell invasion test, and
the tumorigenic ability in vivo was judged by nude mouse tumorigenicity assay.

Results: Compared with the corresponding negative control group, both NPM1 silencing cell lines T24/DDP
Lv-NPM1 and PUMC-91/DDP Lv-NPM1 showed strong migration ability and high invasive ability. At the same
time, there was no significant difference in migration ability and the invasive cells proportion between NPM1
overexpressing cell line and related negative control group. NPM1 silencing bladder cancer cells had obvious
tumorigenicity in vivo.

Conclusion: NPM1 silencing cells had significant migration and invasion ability. The silencing of NPM1 will
accelerate tumorigenicity of drug resistant bladder cancer. Differential expression of NPM1 is of great value in

monitoring the progression of drug-resistant bladder cancer.
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INTRODUCTION
ladder cancer is the second most common genito-

urinary malignancy, with a growing population of
patients globally.”” Because of drug resistance, conven-
tional operation combined with drug perfusion cannot
treat bladder cancer well, which makes it easy to recur
and difficult to cure.” Considering the non-invasive
and reliability of tumor markers, it is necessary to find
a tumor marker that can timely monitor the progress of
drug-resistant bladder cancer. In the process of tumor
progression, the ability of invasion and migration of
drug-resistant tumor is an important factor that can af-
fect the prognosis of patients.?’
Nucleocapsmin (NPM1) is one of the most important
nucleocapsid protein, which can shuttle between nucle-
olus and cytoplasm.“ Abnormal expression of NPM1
has been found in colon cancer, lung adenocarcinoma
and hematology tumor.®® Many studies have shown
that NPM1 plays a role in many important cell activ-
ities and is related to the invasion and migration of tu-
mor cells.”” NPM1 can reflect the therapeutic effect and
prognosis of various tumors, such as leukemia."'”
When our laboratory analyzed the urine samples of
bladder cancer patients, we identified 14 differential
expression protein spots, including NPM1."'" Then we
found that NPM1 is one of the differentially expressed

proteins between bladder cancer cell lines based on
2D-PAGE proteomics approaches. And then using
bladder cancer cell lines against different gradient dos-
es of Adriamycin and bladder cancer tissue samples, we
showed NPM1 was independently associated with drug
resistance and recurrent frequency of bladder cancer,
suggesting that NPM1 was a key regulator in drug-re-
sistant bladder cancer model."”

To explore the role of NPMI in cell invasion and mi-
gration, we analyzed the role of NPM1 in the biological
characteristics of tumorigenicity in vitro and vivo. This
experiment will reveal the influence of NPM1 in blad-
der cancer, and provide guidance for the clinical recog-
nition and intervention of bladder cancer.

MATERIALS AND METHODS
Subject and Groups

Bladder cancer cell lines and groups

Drug resistant cell groups: The cisplatin resistant blad-
der cancer cell lines (T24/DDP, PUMC-91/DDP) were
purchased from Beijing Shijitan Hospital Affiliated to
Capital Medical University.

Negative control groups: Bladder cancer cell lines T24
and PUMC-91. T24 is an American type culture col-
lection (ATCC), PUMC-91 purchased from the cell
biology laboratory of Peking Union Medical College
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Table 1. The primer design of real-time quantitative PCR (Q-RT-PCR).

Gene Forward primer Reverse primer

NPMI 5-TGGTGCAAAGGATGAGTTGC-3' 5'-GTCATCATCTTCATCAGCAGC-3'

PB-actin 5'-CTACAATGAGCTGCGTGTGGC-3' 5'-CAGGTCCAGACGCAGGATGGC-3'
Hospital. Animal groups

NPM1 differential expression cell groups

NPMI1 silencing bladder cancer cell lines (T24/DDP
Lv-NPM1, PUMC-91/DDP Lv-NPM1): NPMI1 si-
lenced stable infection cell line was constructed by len-
tivirus infection.

NPMI1 silencing negative control groups (T24/DDP Lv-
NC, PUMC-91/DDP Lv-NC): The infected cell lines
were constructed by lentivirus infection.

NPMI1 over-expressing groups (T24/DDP Lv5- NPM1,
PUMC-91/DDP Lv5- NPM1): The infected cell lines
were constructed by lentivirus infection.

NPMI1 over-expressing negative control groups (T24/
DDP Lv5-NC, PUMC-91/DDP Lv5-NC): The infected
cell lines were constructed by lentivirus infection.

According to the condition of tumor injection, xenograft
model were randomlyized divided into two groups: the
negative animal control (Lv-NC) and NPM1 silencing
animal group (Lv-NPM1). 4 mice in each group.

All applicable international, national, and institutional
guidelines for the care and use of animals were fol-
lowed.

All procedures performed in studies involving animals
were in accordance with the ethical standards of the
Pecking University Ethics Committee. (Permit number:
LA2017287)

Reagents
Cisplatin (P4394, Sigma, USA), RPMI-1640 medi-
um (AE244464298, Thermo scientific, USA), FBS

TZ4/DDP

ey LB Lv-PIFRA1 untrested LyvS-PMC LeS-WPM1T

FTTH -
raERA

ATRDD) oo D

[B-amctiny
42RO

Lrtreabe Lv-MC Lv-MPMA  omireates LoeS-MC LeS-PMPME
- Bk D

35Sk

PUMC-21/DDP

vt LG Lv-PP 1

untreabed LyS-hG LyS-NPM1

Lnireabesd Lv-MNEG Lw-NP M

untreated LvS-MNGC LwS-NEMI
A8kDa

A8kDa Bty
Pl taTKD=)
A5kDa 3ASkDa
. S T24/DOP i PUMGC-21/DDP
= o -
Eoas Ezas s
£E T £5 s
§E—1 o §E—1 o
£ =g
= =08 = =05
= ] e
oo 0.0

untreated Lw-NMC Lv-NPM1 LVE-NC LwS-MPM1 untreated  Lv-NC  Lv-NPM1 LwS-NC LvS-NPM1
Figure 1. NPM1 silencing, NPM1 overexpressing stable cell lines and corresponding negative control stable cell lines.
(A) The infection efficiency of lentivirus (immunofluorescence microscopy, 10 x 40). (B) The expression of NPM1 protein (Western
blot). (C) The expression level of NPMI silencing stable cell line and NPM1 over-expressing stable cell line
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Table 2. Effect of NPM1 differential expression on oncological characteristics of bladder cancer cells.

Experimental groups

the ratio of NPM1 protein expression Cell migration rate

Invasive cell count

T24/DDP Lv-NPM1 / T24/DDP Lv-NC 0.15 (P <.001) 24h: 73.33% vs 13.83% (P <.001) 1983 vs 788 (P <.001)
48h: 86.53% vs 44.83% (P <.001)

PUMC-91/DDP Lv-NPM1 / PUMC-91/DDP Lv-NC .03 (P <.001) 24h: 20.13% vs 8.47% (P =.046) 755 vs 133 (P <.001)
48h: (90.43% vs 9.76%, P <.001)

T24/DDP Lv5-NPM1 / T24/DDP Ly5-NC 1.52 (P =.019) 24h: 8.03% vs 14.80% (P =.261) 503 vs 605 (P =.545)
48h: 20.90% vs 41.00% (P =.064)

PUMC-91/DDP Lv5-NPM1 / PUMC-91/DDP Lv5-NC 1.35 (P =.045) 24h: 10.73% vs 6.70% (P = .102) 139 vs 149 (P =.635)

48h: 15.23% vs 12.33% (P = .630)

(1861242, Gibco, ThermoFisher, USA), 0.25% trypsin
(17518012, Gibco, ThermoFisher, USA), Trizol
(84804, Gibco, ThermoFisher, USA), reverse tran-
scription kit (64J00101, Dingguo, China). SYBR Green
fluorescent quantitative PCR kits (K20524, TransGen
Biotech, China), polyvinylidene fluoride (PVDF) mem-
branes (ISEQ00010 Sigma, USA), Mouse anti-Nucleo-
phosmin antibody (ab10530, Abcam, USA), Mouse
IgG H&L (HRP) (ab205719, Abcam, USA), 96-well
plates (E161134L, Thermo, USA), NPM1-silencing,N-
PM1 over-expressing and negative control lentivirus
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(GenePharma, China), growth factor reduced matrigel
(3432-001-01, R&D Systems, USA), Transwell cham-
bers (140644, Thermo, USA)

Cell culture and subculture

T24, PUMC-91, T24/DDP and PUMC-91/DDP cells
were cultured in RPMI-1640 medium containing 15%
fetal bovine serum at 37 °C and 5% CO2 incubator re-
spectively. After digestion of 0.25% trypsin, they were
used for subculture.

NPM]1 expression detection
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Figure 2. The effect of NPM1 silencing and NPM1 overexpressing on cisplatin resistant bladder cancer cell migration.
With experimental times lasting (0-48 hours), the cell migration rate of NPM1 silencing cisplatin resistant bladder cancer cells was higher
than that of negative control and NPM1 overexpressing bladder cancer cells.
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Figure 3. The effect of NPM1 silencing and NPM 1 overexpressing on the cell invasion of cisplatin resistant bladder cancer cells.
48 hours after the experiment, NPM1 silencing cisplatin resistant bladder cancer cells were more invasive than negative control cells.

NPMI1 gene mRNA and protein expression were detect-
ed by real-time fluorescent quantitative PCR (Q-PCR)
and Western blot, respectively.

0-PCR

Primer design: Primer 5.0 Software is used for the prim-
er design (Table 1). Total RNA extraction: When the
cells grow to the logarithmic growth stage, discard the
medium, wash the cells with PBS for three times, di-
gest the cells with trypsin, and extract the total RNA by
Trizol method. The operation was carried out accord-
ing to the instructions of the total RNA extraction kit.
Determination of RNA concentration and purity: RNA
concentration and purity were determined by ultravio-
let spectrophotometer. The OD value of sample RNA
is between 1.8 and 2.0. cDNA synthesis: Reverse tran-
scription of RNA samples was performed by reverse
transcription kit. The total reaction volume of 20 pL.
Fluorescent quantitative PCR: All operations were car-
ried out according to the instructions of SYBR green
fluorescent quantitative PCR kit. Fluorescent quanti-
tative PCR analysis was carried out by PCR analysis
instrument. Calculate the corresponding CT value. De-
termination of mRNA expression: The relative expres-
sion of NPM1 gene mRNA was analyzed by relative
quantitative analysis, and the expression of [3-actin was
taken as a reference, and the relative expression multi-
ple was N (N = 2-AACT).AA CT = (Mean CT value
of target gene in the group - Mean CT value of B-actin
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gene in the group) - (Mean CT value of target gene in
the control group - Mean CT value of B-actin gene in
the control group).

Western Blot

When cells grew to logarithmic growth phase, they were
washed with PBS for 3 times. RIPA lysis buffer con-
taining proteinase inhibitor was used to lyse the cells.
The volume of the sample was calculated according to
the protein mass (20 pg). After SDS-PAGE gel electro-
phoresis, the protein was transferred to the PVDF mem-
brane and sealed with skim milk powder for 2 hours.
PVDF membrane was immersed in the diluted antibody
of skimmed milk powder for 4 °C overnight. The PVDF
membrane was cleaned by TBST 3 times. Add the cor-
responding diluted antibody (1: 5000), shake it on the
horizontal shaker for 2 hours at room temperature, and
clean it with TBST for 3 times at room temperature.
DAB developer was used for development, and pictures
were exposed and saved. Image J system was used to
analyze the band optical density, the optical density
value of the target protein band and B-actin band were
compared with that of the control group. The relative
optical density value of the control group is set to 1,
and calculate the relative optical density value of each
target protein.

Establishment of stable bladder cancer cell line
NPMI silenced and NPM1 over expressed cell lines
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Figure 4. Tumorigenicity comparison between Lv-NPM1 and Lv-NC cells in nude mice.
35 days after the experiment, nude mice injected with NPM1 silencing cells had more pronounced tumor masses than the negative control

nude mice.

were obtained by lentivirus infection, and stable cell
lines were screened by limited dilution method. Len-
tivirus infection: At the logarithmic growth stage of
cultured cells, 96 well plates were inoculated with 1 x
103 cells per well. The cells were incubated at 37 © C
for 24 hours. After the cells grew to 50% confluence,
they were infected with NPM1 silencing lentivirus or
NPMI1 over-expressing lentivirus for 24 hours. Mean-
while, the negative control groups were inoculated with
corresponding negative control lentivirus. MOI value
was used to analyze the virus concentration. Finally,
106pfu/mL virus concentration was used to infect cells
to ensure the maximum infection efficiency and cell
survival rate. After virus infection, the cells were cul-
tured in a complete medium. When the cells reached
80% confluence, the cells were transferred to the cul-
ture flask for expanded culture. Establishment of stable
infected cells: the infected cells were screened by lim-
ited dilution method. The infected cells were diluted to
0.5-1 cells per 96 well plate. After 3-4 weeks, the cells

grew into a visible cell set. The cells expressing GFP
fluorescence were further cultured. Silencing effect of
NPM1: Western blot was used to confirm the silencing
effect of NPM1.

Wound-healing assay

In order to evaluate the migration ability of bladder
cancer cells, wound-healing assay was performed. The
migration ability of cells in each group can be judged
by the difference of repair ability of cells in different
groups for wound area. The plate was irradiated with
ultraviolet for 30 minutes before operation. Approxi-
mately 3 x 10* infected cells were incubated at 24 holes.
Wounds were made according to the instructions. After
24 hours low serum concentration medium was used to
incubate the cells. Rinsed the plate gently with PBS for
2 times after 24 or 48 hours. After that the photos were
taken under microscopy (CKX41, Olympus, USA). Ac-
cording to the pictures, the rate of cell migration in each
group was calculated. The migration rate was the ratio
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of wound width to 0 hour wound area width.

Transwell invasion assay

In order to evaluate the invasion ability of bladder can-
cer cells, transwell invasion assay was performed. The
invasion ability of bladder cancer cells was evaluat-
ed by counting the amount of cells which can digest
matrigel. Matrigel invasion assay was performed using
transwell chambers. 1x10* Lv-NPM1 cells, 1x10* Lv5-
NPMI1 and the cells were seeded in the upper chamber
of'a 24-well plate, which was coated with growth factor
reduced matrigel. The upper chamber was filled with
500uL serum-free medium. The lower chamber was
filled with 500uL medium containing 10% FBS to in-
duce cell invasion. The chamber was incubated at 37°C
for 24 hours. At the end of incubation, cells in the upper
surface of the membrane were removed with a cotton
swab. Migrated cells were stained with crystal violet.
The images were obtained by microscope and the cells
were counted in ten different view fields. The experi-
ment was conducted in triplicate.

Xenograft growth in nude mice

To evaluate the tumorigenicity of Lv-NPMI1 cells, xen-
ograft model was made by subcutaneous injection of
Lv-NPMI cells in athymic nude mice. Male mice (6-8
week old) were randomized into two groups. The mice
were inoculated subcutaneously in the left armpit with
100uL serum-free RPMI medium containing 5x10” Lv-
NPMI1 cells. They were also inoculated subcutaneously
in the right armpit with 100 pL serum-free RPMI me-
dium containing 5x107 Lv-NC cells (as the negative
control). All the mice were kept in standard laboratory
conditions and provided with ad libitum food and water.
General health of these animals was daily observed and
tumor growth at the injection site was monitored by pal-
pation. Tumor volume was measured outside of body by
vernier caliper and calculated using the formula: length
x (width) 2 x 0.5. After 35 days of the experiment, all
nude mice were sacrificed by cervical dislocation and
tumors were removed and stored in liquid nitrogen. The
experiment was conducted in triplicate.

Statistical analysis

All independent experimental data were expressed as
mean values. Statistical analysis was performed using
Graphpad Prism 6.0 statistical software. The P-values
were calculated by analysis of variance (ANOVA) for
two groups. Pre-assumptions: HO: there was no signif-
icant difference between the experimental group and
the control group H1: there was statistical difference
between the experimental group and the control group.
P-value < .05 indicates a statistically significant result.

RESULTS

The establishment of NPM1 silencing cell lines and
NPMI1 over-expressing cell lines

The NPM1 silencing cell lines and NPM1 over-ex-
pressing cell lines were obtained by lentivirus infection
and limited dilution method. The results of Q-PCR and
Western blot showed that the selected cells by limited
dilution method had more than 80% GFP fluorescence
efficiency and more than 90% gene efficiency (Figure
1A). NPM1 silencing stable infection cell line NPM1
can be effectively inhibited, and can be long-term in-
hibited screened. (Figures 1B, 1C). The level of NPM 1
protein in T24/DDP Lv-NPM1 cell line was only 0.15
times that of the negative control. The level of NPM1
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protein in PUMC-91/DDP Lv-NPM1 cell line was
only 0.03 times that of the negative control. Compared
with the negative cells, the NPM1 protein of the over-
expressing cell lines also increased significantly (Fig-
ures 1B, 1C). The level of NPM1 protein in T24/DDP
Lv5-NPM1 cell line was 1.5 times that of the negative
control. The level of NPM1 protein in PUMC-91/DDP
Lv5-NPMI cell line was 1.35 times that of the negative
control.

The effect of NPM1 silencing and NPM1 overexpress-
ing on the cell mobility of cisplatin resistant bladder
cancer cells

Compared with the negative control group, NPM1 si-
lencing cell line T24/DDP Lv-NPM1 showed strong mi-
gration ability in 24 hours (73.33% vs 13.83%) and 48
hours (86.53% vs 44.83%). At the same time, there was
no significant difference between the overexpressing
cell lines (T24/DDP Lv5-NPM1) and the correspond-
ing negative control cell lines in 24 hours and 48 hours.
In the comparison of NPM1 silencing cell line PUMC-
91/DDP Lv-NPMI1 and its negative control (PUMC-91/
DDP Lv-NC), PUMC-91/DDP Lv-NPMI also showed
stronger cell migration ability in 24 hours (20.13% vs
8.47%) and 48 hours (90.43% vs 9.76%). Besides, there
was no significant difference between the overexpress-
ing cell line and the corresponding negative control cell
lines in 24 hours and 48 hours. The results are shown
in Figure 2.

The effect of NPM1 silencing and NPM1 overexpress-
ing on the cell invasion of cisplatin resistant bladder
cancer cells

Compared with the negative control group, the invasive
cells proportion of T24/DDP Lv-NPM1 cells was high-
er than Lv-NC cells (1983 cells/Ip vs 788 cells/Ip). At
the same time, there was no significant difference in the
proportion of cells in the invasive cells proportion be-
tween NPM1 overexpressing cell line and related neg-
ative control group. Compared with the negative con-
trol group, the invasive cells proportion of PUMC-91/
DDP Lv-NPMI cells was higher than Lv-NC cells (755
cells/lp vs 133 cells/Ip). At the same time, there was no
significant difference in the proportion of cells in the
invasive cells proportion between NPM1 overexpress-
ing cell line (PUMC-91/DDP Lv5-NPM1) and related
negative control group (PUMC-91/DDP Lv5-NC). The
results are shown in Figure 3.

The effect of NPM1 silencing on the tumorigenicity of
cisplatin resistant bladder cancer cells in vivo

After 35 days of the experiment, greater masses were
observed in animals injected with Lv-NPM1 cells com-
pared with Lv-NC cells. Meanwhile, the tumor mass of
the nude mice injected NPM1 silenced cells was more
obvious than that of the negative control nude mice.at
14-35 days (P <.001), as shown in Figure 4.

DISCUSSION

Drug resistance is the major obstacle to cancer chemo-
therapy. There is much research about monitoring and
avoidance of drug resistance. The accurate judgment of
invasion and migration of drug resistant bladder cancer
can effectively guide the treatment of bladder cancer
and improve the treatment effect.

Nucleophosmin (NPM1) is a nucleolar protein which
can provide clinical information for the development
of cancers."*'Y NPM1 plays important roles in p53,
MDM?2 and other signal pathways,">'® which means
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NPMI1 can affect tumor characteristics and provide im-
portant information for drug resistance. The upregula-
tion of NPM1 expression will significantly affect the
relapse rate and the sensitivity of chemotherapy drugs
of leukemia."”'® However, the contrary effect of NPM1
on therapeutic effect has also been reported. Jian et al.
found that the abnormal high expression of NPM1 may
inhibit the growth of tumor cells,"” which suggested
that NPM1 might have a positive correlation with the
anti-tumor activity. Some studies showed that NPM1
mutation can change genome stability, which has been
described as having both oncogenic and tumor sup-
pressive functions.”” NPM1 overexpression is linked
to a poor prognosis.*” However, in gastric cancer and
breast cancer, NPM1 is associated with poor prognosis.
922 These studies show that the value of NPM1 still
needs to be further evaluated for different tumors.

In general, NPM1 is of great value in the progression of
non-urinary tumors.”* Myc is one of the protein related
to the occurrence and prognosis of tumors.* The lack
of a functional NPM1 was previously associated with
increased levels of Myc.”” NPM1 regulates c-Myc pro-
tein stability through its effect on the y-isoform of the
F-box E3 ubiquitin ligase Fbw7. This effect of NPM1
on Fbw77 is relevant for f its substrates, c-Myc, which
accumulates in the absence of NPMI. In the study of
bladder cancer, the activation of Myc can go through
[3-catenin/c-Myc signaling pathway and AFF4/NF-KB/
Myc signaling pathway to increase the ability of cell
migration and proliferation.*”

In this experiment, NPM1 silencing and NPM1 over-
expressing bladder cancer cell lines were constructed
by lentivirus infection and limited dilution method to
evaluate the value of NPM1 in drug resistant bladder
cancer. In this study, the results showed that the loss of
NPM1 was correlated with high cell mobility in bladder
cancer cells. Compared with negative control group,
NPMI silencing cell line T24/DDP Lv-NPM1 showed
strong migration ability in 24 hours and 48 hours. In
the comparison of NPM1 silencing cell line PUMC-91/
DDP Lv-NPMI1 and its negative control, PUMC-91/
DDP Lv-NPM1 showed stronger cell migration ability
in 24 hours and 48 hours, as shown in Table 2.
Besides, NPM1 silencing could make cisplatin resistant
bladder cancer aggressive. Compared with the negative
control, the proportion of the invasive cells of T24/
DDP Lv-NPMI1 cells was higher than Lv-NC cells.
Compared with negative control group, the invasive
cells proportion of PUMC-91/DDP Lv-NPM1 cells was
higher than Lv-NC cells.

Compared with the above results in vitro, the tumori-
genesis experiment also showed similar results in vivo.
Greater masses were observed in animals injected with
Lv-NPMI cells compared with Lv-NC cells. Based on
the above experimental results, we confirmed that in
the absence of NPM 1, bladder cancer cells have higher
invasiveness and mobility, and may point to poor prog-
nosis and higher risk of recurrence. The experimental
results may be related to the explanation of NPM1
mechanism. Loss of NPM1 function has been shown to
be associated with increased genome instability. Com-
bined with our experimental results, we speculate that
the loss of NPM1 might promote the activation of Myc
signal pathway in bladder cancer cells to increase the
invasion and migration ability of bladder cancer. These
ideas will be further confirmed in future experiments.

NPMI1 shows an important role in the clinical applica-
tion of tumor markers. NPM1 has high sensitivity and
specificity, which can monitor the progress of tumor
timely and effectively. At the same time, as a tumor re-
lated marker, it is associated with a variety of tumor sig-
nal pathways, which is of great significance to the study
of tumor progression mechanism.*” Unlike many blad-
der cancer markers, which are susceptible to infection
and other factors, NPM1 has less interference and can
more accurately reflect the changes of tumor in vivo.
@® Combined with our results of this study, its clinical
value in bladder cancer is worthy of further exploration.
As a protein existing in cells, is NPM1 easily detected
in the urine of patients with bladder cancer? What is the
sensitivity of NPM1 in clinical noninvasive monitoring
of bladder cancer? These questions need to be further
confirmed in the clinical research of bladder cancer.

CONCLUSIONS

Down-regulated expression of NPM1 may indicate the
poor outcome of bladder cancer, which means that the
tumor may be more malignant. Monitoring the changes
of NPM1 in time can effectively adjust the treatment
strategy of bladder cancer and treat bladder cancer.
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