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1 | INTRODUCTION
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Abstract

The transmembrane receptors integrins are the bridges for cell-cell or cell-ECM in-
teraction, which is strictly correlated to cancer development in several tumor types.
Here, we revealed that integrin 8 serves as a driver to mediate sustained growth of
bladder cancer and development of drug resistance. The elevated expression of in-
tegrin p8 was observed in highly malignant bladder tumor tissues from patients. The
in vitro and in vivo results further indicated that integrin 38 overexpression in Biu87/
T24 bladder cancer could mediate and strengthen cell proliferation and resistance to
mitomycin C and hydroxycamptothecin. Mechanistically, integrin 8 on the cellular
surface might recruit phosphorylated Y-box binding protein 1, leading to the activa-
tion of c-Myc and nuclear factor-kB signals. Pharmacological targeting of integrin 8
by Arg-Gly-Asp-Ser efficiently suppressed sustained growth and drug resistance in
bladder cancer cells. Our findings identified integrin f8 as a marker of bladder cancer
diagnosis and development, and provides an innovative approach for clinical bladder

cancer therapy.
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multilineage differentiation, resulting in the tumor reoccurrence and

sustained growth.®* However, the underlying mechanisms in cancer
1

The incidence of malignant bladder carcinoma continues to rise.
Despite extensive efforts invested in clinical bladder cancer ther-
apies, current therapeutic regimens, including surgical resection or
chemotherapy, have produced only modest long-term efficacy due
to ultimate tumor relapse or sustained tumor growth.? Increasing
evidence indicates that cancer stem cells, also named tumor repop-

ulating cells or tumor initiating cells, are capable of self-renewal and

stem cell-induced bladder cancer progression remain unclear.

The integrin family, consisting of the integrin o« and f subunits,
is known to mediate contact between the ECM and stroma cells
or tumor cells.>®Previous reports have implied that several types
of integrins participate in tumor progression. Ligation of a3 and
B1 integrins promotes cell survival and migration in gastric can-

cer.”Additionally, integrin avp3 is reported to drive tumor stemness
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upregulation and facilitate tumor cell proliferation or migration in
multiple tumor types, which implies the crucial role of integrins in
carcinoma progression.®? However, little information is available
concerning integrin p8-associated tumor development, even though
high expression of integrin 8 has been detected in several tumor
cells. 2011

In this study, we observed elevated expression of integrin 8 in
highly malignant bladder tumor tissues from patients. We provided
evidence that integrin p8 plays a critical role in bladder cancer cell
proliferation and drug resistance development. Furthermore, we
identified Y-box binding protein 1 (YBX1) is downstream of integ-
rin B8 to mediate the c-Myc prosurvival signal and the nuclear fac-
tor-kB (NF-xB)/B-cell lymphoma 2 (BCL2) antiapoptosis pathway
activation, eventually causing multidrug resistance development.
This study described the mechanism by which integrin 8 regulates
bladder cancer progression and mediates drug resistance develop-
ment in the clinic. Blockade of integrin 38 significantly improved the
anticancer effects of chemotherapy, which provides an innovative
approach for bladder cancer therapy.

2 | MATERIALS AND METHODS
2.1 | Celllines and reagents

Human bladder cancer cells Biu87 and T24 were purchased from
ATCC. All cells were maintained in RPMI-1640 complete medium
(Gibco) supplemented with 10% FCS (Gibco) at 37°C in a humidified,
5% CO, atmosphere. Mitomycin C (MMC) and hydroxycamptothecin
(HCPT) were purchased from Sangon. C-Myc inhibitor 10058-F4,
NF-xB inhibitor E330 and integrin inhibitor Arg-Gly-Asp-Ser (AGAS)
were purchased from MedChemExpress. Other reagents were of
HPLC standard and purchased from Solarbio.

2.2 | Tumor tissue collection from patients

Primary bladder tumor tissues were sterilely obtained after the sur-
gery at The First Affiliated Hospital of the University of South China.
Samples were divided into low malignant (L-M, stage TO, Ta, Tis) and
high malignant (H-M, stage T3, T4) groups according to clinical blad-
der cancer stages. The study was approved by the Ethics Committee
of the First Affiliated Hospital of the University of South China. All
sample collection and processing were carried out respecting the
Declaration of Helsinki. All experiments were carried out under the
monitor of the Ethics Committee of the First Affiliated Hospital of
the University of South China.

2.3 | Cell proliferation analysis

For cell proliferation detection, 2000 tumor cells were seeded into
96-well plates and cultured at 37°C in a 5% CO, incubator. After

72 hours, 10 pL CCK-8 solution (Solarbio) was added into the 96-well
plates and incubated at 37°C for 2 hours. The absorbance at 450 nm
was measured by a microplate reader (Bio-Rad). Each experiment

was undertaken independently at least 3 times.

2.4 | Colony formation analysis

For colony formation analysis, 250 tumor cells were seeded into
6-well culture plates in RPMI-1640 complete culture medium. After
a week, crystal violet solution (Solarbio) was used to stain the cells
and the colony numbers were calculated. Each experiment was un-

dertaken independently at least 3 times.

2.5 | Western blot analysis

Cell pellets were lysed by RIPA Lysis Buffer (Solarbio), and the
protein suspension was boiled with loading buffer for 10 minutes,
separated by SDS-PAGE, and transferred onto PVDF membranes.
Then the samples were blocked with 5% BSA and incubated
overnight at 4°C with primary Abs against: integrin p8 (1:300),
p-YBX1 (1:500), YBX1 (1:500), NF-xB (c-rel) (1:500), BCL2 (1:500),
and actin (1:500; all Abcam). Samples were incubated with HRP-
conjugated secondary Ab (1:1000, Abcam) for 1 hour at room tem-
perature and then visualized by the ECL Detection Kit (Thermo

Fisher Scientific).

2.6 | Small interfering RNA interference and
plasmid vector

Silencing of YBX1/BCL2 in Biu87 and T24 cells was undertaken using
siRNA technology. The siRNA transfections were carried out with
Lipofectamine siRNA (Ruibo) in RPMI-1640 medium according to
the manufacturer’s instructions. Sequences of YBX1 siRNA were as
follows: siRNA#1, 5'-GGUUCCCACCUUACUACAU-3' and siRNA#2,
5-GGUCAUCGCAACGAAGGUU-3". Sequences of BCL2 siRNA
were as follows: siRNA#1, 5-GCAUGCGGCCUCUGUUUGAUU-3’
and 5-GGGAGAUAGUGAUGAAGUAUU-3". The control vector
(pcDNA3.1-vector) plasmids were purchased from GenePharma and
the overexpression vector of integrin 8 (pcDNA3.1-ITGB8) was
designed.

2.7 | Immunofluorescence staining

The pathological sections of tumor tissues were retrieved by EDTA
antigen retrieval (Solarbio). The tumor cells were fixed with 4% para-
formaldehyde and permeated by 0.5% Triton-X100. The tissues or
cell samples were then blocked by 5% BSA, followed by incubating
with anti-c-Myc primary Ab (1:400, Abcam) for 4°C overnight, and
followed by secondary Abs (1:600; Abcam). The nucleus was stained
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with DAPI. The immunofluorescence images were captured from
FV1000 laser scanning confocal microscope (Leica, Barnack).

2.8 | Immunohistochemistry staining

The pathological sections of tumor tissues were retrieved by EDTA
antigen retrieval (Solarbio), blocked by 5% BSA, followed by incubat-
ing with anti-integrin 8 Ab (1:100, Abcam) for 4°C overnight, signal
amplification staining using the ABC HRP Kit (Thermo) and counter-
staining with hematoxylin. The images were captured with micro-

scope (Leica, Barnack).

2.9 | Animal protocol

For s.c. tumor-bearing mice analysis, 2 x 10° BIU8S7, T24, or Biu87/
ITGB8 cells in 50 pL PBS were s.c. injected into nude mice. On day
14, 100 pL PBS, MMC (2 mg/kg), gemcitabine (GEM) (2 mg/kg), and
AGAS (0.1 mg/mL) combined with MMC/HCPT (2 mg/kg) were in-
jected into mice twice a week through the tail vein. The treatment
lasted for 2 weeks. The mice of control groups received an equal
volume of saline. The incidence of tumor in mice and the survival of
mice were recorded. Tumor volume was calculated according to the
formula: tumor volume = length x width?/2. All our animal experi-
ments were undertaken in accordance with guidelines approved by
the Institute Ethics Committee of the First Affiliated Hospital of the
University of South China.

2.10 | Statistical analysis

Each experiment was undertaken at least 3 times, independently.
Results are presented as the mean + SEM and statistical significance
was analyzed using GraphPad 6.0 software. Statistical significance
between groups was calculated by Student’s t test for 2 groups or
by one-way ANOVA for more than 2 groups. The survival rates were
determined by Kaplan-Meier survival analysis (*P < .05; **P < .01;

***P < .001; ns, no significant difference).

3 | RESULTS

3.1 | Integrin p8 promotes bladder cancer growth
and development of drug resistance

Increasing evidence has indicated that integrins serve as the cel-
lular surface receptors to transduce the prosurvival signals from
ECM, resulting in sustained tumor growth.‘?'12 Herein, to investigate
the potential role of integrin p8 in bladder cancer development, we
examined the expression of integrin 8 in tumor tissues from low
malignant (LM, stage TO, Ta, Tis) and high malignant (HM, stage T3,

T4) bladder cancer patients. Notably, elevated expression of integrin
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8 was observed in those tumor tissues from patients with highly
malignant bladder cancer (Figure 1A). This pattern was observed
in multiple patients (Figure 1B), reminding us that integrin 8 might
participate in tumor development in bladder cancer. Thereby, we es-
tablished integrin p8-overexpressing bladder cancer cell lines Biu87/
ITGB8 and T24/ITGB8 (Figure S1A,B). Notably, integrin f8 expres-
sion significantly facilitated bladder cancer cell proliferation in vitro
(Figures 1C and S1C) and tumor growth in nude mice (Figures 1D and
S1D). The same results were observed in colony formation analysis
(Figures 1E and S1E), indicating that elevated expression of integrin
$8 could strengthen the capability of proliferation and tumorigene-
sis in bladder cancer. Sustained tumor growth is also correlated with
chemoresistance in multiple tumor types, causing poor outcome and
intensive tumor progression in the clinic.”®>'* We further examined
the cytotoxicity of clinical therapeutic agents MMC and HCPT to
Biu87/ITGB8 and T24/IGTB8 cells. Intriguingly, enhanced drug re-
sistance was observed in integrin $8-overexpressing cells Biu87/
ITGB8 and T24/I1GTB8 (Figures 1F,G and S1F,G). Those results sug-
gested that integrin p8 promotes tumor sustained growth and devel-
opment of drug resistance in bladder cancer.

3.2 | Integrin B8 promotes bladder cancer
development through YBX1

Y-box binding protein 1 is a member of the family of DNA/RNA bind-
ing proteins that regulate cell proliferation/differentiation and medi-
ate biodynamic signal responses.'”> We examined the expression of
YBX1 in integrin p8-overexpressing bladder cancer cells. Intriguingly,
both phosphorylated YBX1 and total TBX1 were upregulated in
Biu87/ITGB8 and T24/IGTB8 cells (Figures 2A and S2A), indicat-
ing activation of YBX1 in integrin p8-overexpressing bladder cancer
cells. To further investigate the role of YBX1 in bladder cancer pro-
gression, we used siRNA to silence YBX1 in Biu87/ITGB8 and T24/
IGTB8 cells. We found that blockade of YBX1 results in prolifera-
tion and colony formation suppression in Biu87/ITGB8 (Figure 2B,C)
and T24/IGTB8 cells (Figure S2B,C). Similarly, the drug resistance of
bladder cancer cells induced by integrin p8 was reversed in YBX1
silenced Biu87/ITGB8 (Figure 2D,E) and T24/IGTB8 cells (Figure
S2D,E), indicating that integrin p8 regulates bladder cancer develop-
ment through YBX1. Consistent with our in vitro results, elevated
expression of phosphorylated YBX1 and total YBX1 was observed
in those tumor tissues from patients with highly malignant bladder
cancer (Figure 2F).

3.3 | Y-box binding protein 1 upregulates c-Myc to
induce bladder cancer cell proliferation

Previous studies have indicated that YBX1 could stabilize the c-Myc
mRNA to mediate the upregulation of c-Myc,® resulting in stemness
upregulation in cancer cells. We examined c-Myc expression in inte-

grin p8-overexpressing bladder cancer cells. As expected, integrin
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FIGURE 1

Integrin 38 promotes bladder cancer cell proliferation and drug resistance. A, Immunohistochemistry and western blot analysis

of integrin B8 in low malignant (LM; stage TO, Ta, Tis) and high malignant (HM; stage T3, T4) tumor tissues from bladder cancer patients.
Scale bar = 50 pm. B, Relative intensity of integrin B8 (ITGB8) expression in LM and HM tumor tissues (n = 10). CR, chemo-resistance; CS,
chemo-sensitive. C, Relative cell proliferation of Biu87 and Biu87/ITGB8 for 48 h. D, Tumor volumes of Biu87- and Biu87/ITGB8-bearing

mice (2 x 10° cells per mouse). E, Relative colony formation of Biu87 and Biu87/ITGB8 cells. F, Cytotoxicity of Biu87 and Biu87/ITGBS cells
treated with mitomycin C (MMC; 0.5 pg/mL, 24 h). F, Cytotoxicity of Biu87 and Biu87/ITGB8 cells treated with hydroxycamptothecin (HCPT;

0.5 pg/mL, 24 h). G, Cytotoxicity of Biu87 and Biu87/ITGB8 cells treated with MMC (0.5 pg/mL, 24 h).*P < .05; **P < .01
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8 overexpression efficiently mediated c-Myc activation, whereas
YBX1 suppression reversed the phenomenon (Figures 3A and S3A),
indicating that integrin p8 mediated c-Myc activation through YBX1.

To further investigate the role of c-Myc in integrin $8-induced tumor
progression, we used 10058-F4, a c-Myc inhibitor, to treat the in-

tegrin B8-overexpressing bladder cancer cells. Blockade of c-Myc



LIU ET AL.

—
il

(A) DAPI C-Myc Merge (B)

—
e

Vector

o
o

Relative cell proliferation

ITGBS
o
o

- ® 30
H*
< =
x <20
& =
S
3
N S 104
B3 +—
< 3
&
@ 0-

o
Q
,\Q

H 2427
Cancer Science mi% LEy- 12
5-

61
© 2" (B) H-M L-M

£

J o L1o0 _
é‘ ek a.
g 3
305
()
2
ko
£0.0

C-Myc

)
o

O )
2
ﬂ
12
Merge

bl

Cytotoxicity (%)
S

o
I

3 S &
% & Qb(bﬁ
S

FIGURE 3 Y-box binding protein 1 (YBX1) induced c-Myc activation to facilitate bladder cancer proliferation. A, Immunofluorescence
staining of c-Myc in Biu87, Biu87/integrin p8 (ITGB8), and YBX1 silenced Biu87/ITGB8 cells. Scale bar = 10 um. B, C, Relative proliferation (B)
and of relative colony formation (C) of Biu87/ITGB and Biu87/ITGB8 cells treated with 10058-F4 (50 pmol/L, 48 h). D, Immunofluorescence
staining of c-Myc in low malignant (LM; stage TO, Ta, Tis) and high malignant (HM; stage T3, T4) tumor tissues from bladder cancer patients.
E, F, Cytotoxicity of Biu87/ITGB8 and 10058-F4 (50 pmol/L, 48 h) precultured Biu87/ITGB8 cells treated with mitomycin C (0.5 pg/mL, 24 h)
(E) or hydroxycamptothecin (0.5 ug/mL, 24 h) (F). *P < .05; **P < .01. n.s, no significant difference

significantly suppressed the proliferation (Figures 3B and S3B) and
colony formation (Figures 3C and S3C) of Biu87/ITGB8 and T24/
IGTBS8 cells, indicating that activation of c-Myc is essential in inte-
grin B8-induced tumor growth. The enhanced expression of c-Myc
was also observed in highly malignant bladder tumor tissues from
patients (Figure 3D). However, c-Myc has been reported to be the
transcription factor participating in the regulation of cell stemness,
which did not mediate drug resistance development in tumor cells
directly. The cell cytotoxicity analysis also confirmed that blockade
of c-Myc had no influence on development of drug resistance in
bladder cancer cells (Figures 3E,F and S3D,E). Together, those re-
sults indicated that YBX1 mediates c-Myc upregulation to facilitate

bladder tumor growth.

3.4 | Y-box binding protein 1 signal mediates drug
resistance through NF-xB/BCL2 signaling pathway

Increasing evidence has implied that YBX1 could mediate the NF-«xB
signal activation to regulate tumor progression.”’18 More impor-
tantly, the NF-xB downstream molecular BCL2, an antiapoptosis
protein, has been reported to be associated with the development of
drug resistance in several tumor types.'”2° We further examined the
expression of NF-kB and BCL2 in integrin p8-overexpressing blad-
der cancer cells. As a result, integrin 8 overexpression efficiently

mediates NF-kB activation and BCL2 upregulation, whereas integrin

$8 or YBX1 suppression reversed the phenomenon (Figures 4A and
S4A). Additionally, integrin f8 overexpression also caused BCL2 up-
regulation, whereas blockade of the NF-kB signal by E330, a NF-kB
inhibitor, reversed this phenomenon (Figures 4B and S4B), indicat-
ing the activation of integrin p8/YBX1/NF-kB/BCL2 signaling path-
way in integrin p8-overexpressing bladder cancer cells. To further
determine the role of NF-xB/BCL2 in the drug resistance induced
by integrin p8, we used E330 and siRNA to silence NF-xB or BCL2
expression. Intriguingly, suppression of NF-kB or BCL2 significantly
reversed the drug resistance to MMC (Figures 4C and S4C) and
HCPT (Figures 4D and S4D), reminding us that activation of the inte-
grin p8/YBX1/NF-kB/BCL2 signal induces drug resistance in bladder

cancer development.

3.5 | Blockade of integrin 8 signal enhanced
anticancer effects of chemotherapy

Our previous results have shown that integrin g8 facilitates tumor
growth and development of drug resistance in bladder cancer, which
indicated to us that blockade of integrin p8 might improve the anti-
cancer effects in clinical bladder cancer treatment. Herein, we used
an integrin p8 inhibitor, AGAS, to codeliver the chemotherapeutic
agents by tail vein injection. In combination with MMC treatment,
AGAS significantly suppressed the Biu87 tumor growth and pro-

longed survival time in tumor-bearing mice (Figure 5A). The same
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FIGURE 4 Y-box binding protein 1 (YBX1) induced development
of drug resistance through a nuclear factor-xB (NF-xB)/B-cell
lymphoma 2 (BCL2) signaling pathway. A, Expression of NF-kB in
Biu87, Biu87/integrin 8 (ITGB8), and YBX1 silenced Biu87/ITGB8
cells. B, Expression of BCL2 in Biu87, Biu87/ITGB8, and Biu87/
ITGBS8 cells treated with E330 (20 umol/L, 48 h). C, D, Cytotoxicity
of Biu87/ITGBS8 cells, Biu87/ITGB8 cells treated with E330

(20 pmol/L, 48 h), and BCL2 silenced Biu87/ITGB8 cells treated
with E330 (20 pmol/L, 48 h) to mitomycin C (0.5 pg/mL, 24 h) (C) or
hydroxycamptothecin (0.5 pg/mL, 24 h) (D). *P < .05; **P < .01

results were observed in T24 tumor-bearing mice (Figure 5B). More
importantly, the results were duplicated in the HCPT combination
group (Figure 5C), indicating that AGAS could be combined with
multifarious chemotherapeutic agents for improved anticancer
effects. To further simulate clinical drug-resistant bladder carci-
noma, we used integrin $8-overexpressing Biu87 cells to establish
the tumor-bearing mice model. Subsequently, the combination of
AGAS and MMC was used for tumor treatment by tail vein injection.
Intriguingly, single MMC treatment revealed poor outcome, which
might be due to the development of drug resistance induced by in-
tegrin 8. However, the combination of AGAS and MMC efficiently
suppressed tumor growth and prolonged survival time (Figure 5D).
Together, those results indicated that suppression of integrin 8
signals efficiently improved the anticancer effects of traditional
chemotherapeutic agents, which provides an innovative approach in
bladder cancer therapy.

4 | DISCUSSION

Therole of integrins in tumor progression has been reported in sev-
eral tumor types, including melanoma,?® colorectal cancer,?! and
breast cancer.?? Extracellular matrix-induced integrins could facili-
tate signal transduction, resulting in tumor cell adhesion, migra-
tion, and prosurvival signaling activation.?>?* For example, several
reports provided evidence that integrin avp3 served as a cancer
stem cell driver to regulate melanoma growth and development
of drug resistance.?>?% Integrin a2p1 has also been reported to

facilitate tumor cell migration through an epithelial-mesenchymal
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FIGURE 5 Integrin 8 inhibitor Arg-Gly-Asp-Ser (AGAS) efficiently improved the anticancer effects of chemotherapy to bladder cancer.

A, Tumor volume and survival time of Biu87-bearing mice treated with PBS, mitomycin C (MMC), AGAS, or MMC combined with AGAS

(n = 6). B, Tumor volume and survival time of T24-bearing mice treated with PBS, MMC, AGAS, or MMC combined with AGAS (n = 6). C,
Tumor volume and survival time of Biu87-bearing mice treated with PBS, hydroxycamptothecin (HCPT), AGAS, or HCPT combined with
AGAS (n = 6). D, Tumor volume and survival time of Biu87/ITGB8-bearing mice treated with PBS, MMC, AGAS, or MMC combined with

AGAS (n = 6). *P < .05. **P < .01. n.s, no significant difference
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FIGURE 6 Schematic diagram of
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transition process, leading to tumor invasion and distant metasta-
sis.?” However, the role of integrin 8 is rarely reported in tumor
development despite the high expression detected in several
tumor cells. To address this issue, we evaluated the expression of
integrin 8 in bladder tumor tissues and found elevated integrin 8
expression in highly malignant bladder tumor tissues. More impor-
tantly, expression of integrin 8 in tumor cells is able to promote
tumor growth and drug resistance development in vivo. Therefore,
the role of integrin B8 that we clarified in bladder cancer cells
might be reminiscent of a more fundamental regulator of integrins
in tumor progression.

Integrins function as the membrane surface receptors, which
are known to transduce extracellular signals to mediate the down-
stream prosurvival signaling pathway, including KRAS-, TBK1-, or
YAP-associated signaling pathways in tumor cells.23° Our study
suggests that integrin p8 serves a crucial role in driving bladder
cancer development and drug resistance. Integrin g8 facilitated
the phosphorylation of YBX1, resulting in the activation of YBX1
downstream c-Myc and NF-kB/BCL2 signaling pathways. We
showed that phosphorylated YBX1 drives c-Myc upregulation and
NF-xB signal activation separately, leading to tumor stemness and
antiapoptosis characteristics of bladder cancer cells. Consistently,
suppression of the integrin p8-induced YBX1/c-Myc/NF-kB/BCL2
signaling pathway is capable of retarding tumor development and
improving the outcome of traditional chemotherapy (Figure 6).
This highlights the potential of targeting integrin p8 as a mean to
disrupt tumor progression.

Given that integrin 8 is necessary for bladder cancer devel-
opment and drug resistance, it might be feasible to target and in-
hibit integrin $8 to kill integrin p8-positive tumor cells to reverse
chemotherapy resistance and suppress tumor growth. However, a
better understanding of integrin-associated mechanisms in tumor

progression is necessary for application of integrin inhibitors. A

| Chemo-resistance |

previous clinical trial revealed that the integrin avf3 inhibitor cilen-
gitide failed to improve the outcome of carcinoma patients in a
phase Il study.®° In terms of mechanism, tumor cells are capable of
maintaining physiological activities despite undergoing a low pro-
liferative rate after integrin suppression. Integrin-negative tumor
cells also revealed sustained proliferative characteristics even
without development of drug resistance. Herein, targeting blad-
der cancer cells using the integrin p8 inhibitor AGAS to codeliver
chemotherapeutic agents might be particularly advantageous to
suppress integrin p8-positive drug-resistant tumor cells, as well as
integrin p8-negative tumor cells in tumor tissues. As shown in our
results, the combination of AGAS with MMC or HCPT efficiently
suppressed bladder tumor growth and simultaneously prolonged
the survival time of tumor-bearing mice, providing a feasible strat-
egy for clinical bladder treatment.

Based on the limitations of previous reports, we further de-
scribed the role of integrin $8 in bladder cancer progression and drug
resistance development. First, we showed the correlation between
integrin p8 and bladder cancer, demonstrating that the elevated
expression of integrin 8 could result in malignant bladder cancer
development. Second, we determined the underlying mechanism
of tumor progression induced by integrin 8. We showed that in-
tegrin B8 regulates bladder cancer progression through an YBX1-
dependent signaling pathway. Third, the combination of AGAS and
chemotherapy could significantly improve outcomes in bladder can-
cer treatment. Compared to previous integrin inhibitors in cancer
therapy, AGAS combined with chemotherapeutic agents could be
given by instillation, which is a more efficient and safer clinical treat-
ment. Finally, the expression level of integrin $8 in bladder tumor
tissues might serve as potential biomarker for cancer diagnosis or
tumor progression analysis.

In conclusion, our studies showed that integrin p8 plays a crit-

ical role in bladder cancer cell proliferation and drug resistance



LIU eT AL.

SEERWATS'E Cancer SCience

development, which is dependent on a YBX1/c-Myc/NF-xB/BCL2
signaling pathway. Suppression of integrin p8 efficiently improved
the anticancer effects of traditional chemotherapy, which provides

new insight into clinical bladder cancer treatment.
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