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Abstract: Acting as a really common cancer in the world, bladder cancer has taken many people’s life away. MiRNAs and mRNA have been reported can 
regulate the expression of cancers. In this study, the role of RAB2A and miR-381-3p was fully studied in bladder cancer. qRT-PCR assay probe the expression of 
RAB2A and miR-381-3p in bladder cancer cells. Meanwhile, colony formation assay, EdU assay, flow cytometry analysis, JC-1 assay and western blot assay were 
implemented to detect the progression of bladder cancer cells. Silenced RAB2A could reduce the cell proliferation of bladder cancer, and activate the apoptosis. 
Meanwhile, miR-381-3p could bind to RAB2A in bladder cancer cells and overexpressed miR-381-3p could inhibit the progression of bladder cancer cells. MiR-
381-3p/RAB2A axis activates cell proliferation and inhibits cell apoptosis in bladder cancer.
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Introduction

Bladder cancer is a type of epithelial cell carcinoma. 
It is the second most common cancer of the urogenital 
tract. The average age for diagnosing bladder cancer is 
65 years old. The incidence of bladder cancer is higher 
in men. This cancer is more common in whites than in 
blacks (1).

Bladder cancer begins when the cells lining the in-
ner surface of the bladder change and their growth gets 
out of control, forming a mass called a tumor. Bladder 
tumors can be benign or malignant. Malignancy means 
that cancer cells can grow and spread to other parts 
of the body, a process called metastasis. But a benign 
tumor does not metastasize to other parts of the body. 
Benign bladder tumors are rare (2).

Bladder cancer is a really common tumor that hap-
pened in the mucosa of the bladder in the urogenital 
system. And there are no less than 420000 new bladder 
cancer patients found and 160000 people dead because 
of bladder cancer every year (3). Nearly 70% of bladder 
cancer patients are found without the ability of invasion, 
and bladder cancer can be treated with surgical therapy. 
However, there are 30% of bladder cancer cases have 
the symptom of cancer invasion and metastasis (4, 5). 
For patients with metastasis progression, there is no 
effective and satisfactory therapy in improving the life 
expectancy of bladder cancer patients (6). Thence, we 
need to explore deeper the mechanism underlying blad-
der cancer.

MicroRNAs (miRNAs) have been studied as a group 
of RNAs that are as short as 20-22 nucleotides. And 

miRNAs play an important function in regulating the 
expression of messenger RNAs (mRNAs) by target 
binding to mRNAs in the modulation progress of post-
transcription (7). Meanwhile, miRNAs have been repor-
ted aberrantly regulated in various cancers, which have 
been proved their dys-regulation modulates the pro-
gression of tumor cells, such as cell growth, apoptosis, 
migration and invasion (8-12). Meanwhile, plenty of 
studies have proved that miRNAs have been involved in 
the progression of bladder cancer (13-16). Also, a pre-
vious study has proved that miR-381-3p can function as 
a tumor suppresser in many cancers, such as oral squa-
mous cell carcinoma, papillary thyroid carcinoma and 
cervical cancer (17-19). However, the function of miR-
381-3p was still not been scrutinized in bladder cancer. 
In this study, we are going to search for the function of 
miR-381-3p in bladder cancer.

Materials and Methods

Cell culture and transfection
Human bladder cancer cells (T24, 5637, J82, RT-4) 

and normal human bladder epithelial cells (SV-HUC-1), 
from ATCC, were cultured in DMEM with 10% FBS as 
supplements at 37oC in 5% CO2. For transfection, the 
sh-RAB2A #1/2 and NC-shRNAs, as well as the miR-
381-3p mimics and NC mimics were all procured from 
Genepharma Company (Shanghai, China). Transfection 
kit Lipofectamine 2000 (Invitrogen, Carlsbad, CA) was 
utilized. 
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qRT-PCR
The total RNAs were isolated using Trizol reagent 

and then reversely transcribed into cDNA using speci-
fic reverse Transcription Kit. Expression levels of gene 
were measured through qRT-PCR using SYBR mix 
(TaKaRa, Shiga, Japan) and calculated with the 2-ΔΔCt 
method.

Colony formation
Clonogenic cells were placed into 6-well plates and 

incubated for 14 days. After fixation, cells were stained 
with 0.5% crystal violet for counting. 

Flow cytometry 
Cell apoptosis rate was monitored by using the An-

nexin-V fluorescein isothiocyanate (FITC)/propidium 
iodide (PI) dual staining kit (BD Biosciences, San Jose, 
CA). The stained cells were assayed by flow cytometry 
(BD Biosciences).

JC-1 assay
JC-1 assay was achieved by treating cell samples 

with 10 mM of JC-1 dye ((Beyotime, Shanghai, China) 
for half an hour after centrifugation. Images were taken 
by a fluorescence microscope. 

RNA pull-down 
RNA pull-down assay was implemented by em-

ploying the Magnetic RNA-Protein Pull-Down Kit 
(Thermo Fisher Scientific, Waltham, MA) as per the 
user manual. Protein extracts were mixed with Bio-
miR-381-3p-WT/Mut and Bio-NC, then analyzed by 
qRT-PCR. 

Luciferase reporter assay
For luciferase assay, the pmirGLO-RAB2A-WT/

Mut reporter vectors were co-transfected with miR-381-
3p mimics or NC mimics in cell samples. Luciferase 
Reporter Assay System (Promega, Madison, WI) was 
used for detecting luciferase activity. 

Statistical analysis
All experiments were repeated thrice, results were 

exhibited as the means ± S.D. and assayed using Gra-
phPad Prism V5.0 Software. Statistical analyses were 
performed with one-way ANOVA and Student’s t-test, 
with p < 0.05 as a threshold.

Results

Silenced RAB2A could reduce the cell proliferation 
of bladder cancer.

RAB2A can enhance the invasiveness of breast 
cancer (20). Also, RAB2A can improve the stemness 
of breast cancer cells and enhance breast cancer pro-
gression (21). In our study, mRNA RAB2A expression 
was detected in bladder cancer cells (T24, 5637, J82 
and RT-4) and normal human bladder epithelial cells 
(SV-HUC-1) by qRT-PCR assay (Figure 1A). Results 
found that RAB2A expression was highly increased in 
T24, 5637, J82 and RT-4 cells, especially in T24 and 
J82 cells. Thence, T24 and J82 cells were used to de-
tect the inhibition efficiency of RAB2A by qRT-PCR 
assay (Figure 1B). Meanwhile, colony formation assay 

(Figure 1C). We found the proliferation of T24 and J82 
cells was significantly inhibited by silenced RAB2A. In 
conclusion, silenced RAB2A could reduce the cell pro-
liferation of bladder cancer.

Inhibited RAB2A could activate the apoptosis of 
bladder cancer cells.  

We further searched the function of miR-381-3p in 
the apoptosis of T24 and J82 cells. Flow cytometry ana-
lysis and JC-1 assay were implemented to know about 
cell apoptosis of T24 and J82 when RAB2A was deple-
ted. And we detected that cell apoptosis rate increased 
significantly by inhibited RAB2A and the JC-1 ratio 
was also inhibited by silenced RAB2A (Figure 2A-
B). In conclusion, inhibited RAB2A could activate the 
apoptosis and JNK/p38 pathway in bladder cancer cells. 

MiR-381-3p could bind to RAB2A in bladder cancer 
cells.

miR-381-3p can inhibit oral squamous cell carcino-
ma by regulating the expression (17). Also, miR-381-3p 
can suppress the progression of papillary thyroid carci-
noma (18). And, miR-381-3p can reduce the progres-
sion of cervical cancer (19). In our study, we found that 
miR-381-3p was down-regulated in bladder cancer cells 
(T24, 5637, J82 and RT-4) (Figure 3A). Meanwhile, the 
overexpression efficiency of miR-381-3p was verified 

Figure 1. Silenced RAB2A could reduce the cell proliferation 
of bladder cancer. A: mRNA RAB2A expression was detected in 
bladder cancer cells (T24, 5637, J82 and RT-4) and normal human 
bladder epithelial cells (SV-HUC-1) by qRT-PCR assay. B: inhi-
bition efficiency of RAB2A was examined by qRT-PCR assay. C: 
Colony formation assay assessed the cell proliferation of T24 and 
J82 cells.

Figure 2. Inhibited RAB2A could activate the apoptosis of 
bladder cancer cells. A-B: Cell apoptosis of T24 and J82 was 
verified by flow cytometry analysis and JC-1 assay when RAB2A 
was depleted. 
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Discussion

RAB2A, member RAS oncogene family (RAB2A) 
have been studied can function as an oncogene in many 
cancers. For instance, RAB2A can enhance the invasi-
veness of breast cancer by regulating MT1-MMP and 
E-cadherin (20). Also, RAB2A can activate the Erk pa-
thway to improve the stemness of breast cancer cells and 
to enhance breast cancer progression (21). In our study, 
we explored the function of RAB2A in bladder cancer. 
Firstly, the qRT-PCR assay found that RAB2A was hi-
ghly expressed in bladder cancer cells. And meanwhile, 
inhibited RAB2A was detected can reduce the bladder 
cancer cell proliferation by colony formation assay and 
EdU assay. Furthermore, flow cytometry analysis and 
JC-1 assay were conducted and we found the cell apop-
tosis is also elevated by inhibited RAB2A. Meanwhile, 
western blot assay detected that the JNK/p38 pathway 
was inhibited by silenced RAB2A.

MiR-381-3p can play the inhibitory function in 
many cancers. For example, miR-381-3p can inhibit 
cell growth and activate cell apoptosis of oral squamous 
cell carcinoma by regulating the expression of FGFR2 
(17). Also, miR-381-3p can suppress the progression of 
papillary thyroid carcinoma via modulating LRP6 (18). 
And, miR-381-3p can reduce the progression of cervical 
cancer by down-regulated the expression of FGF7 (19). 
In our study, we searched for the role of miR-381-3p in 
bladder cancer. MiR-381-3p was found lowly expressed 
in bladder cancer cells. Meanwhile, RNA pull-down as-
say and luciferase reporter assay found that miR-381-3p 
could bind to RAB2A in bladder cancer cells. Rescue 
assay detected that miR-381-3p/RAB2A axis could mo-
dulate the progression of bladder cancer. In conclusion, 
the miR-381-3p/RAB2A axis can promote the progres-
sion of bladder cancer.

In genetics, gene expression is one of the most im-
portant and essential issues that assistance a genotype 
to appear as a phenotype. The genetic code stored in the 
DNA strands is interpreted by gene expression, and the 
characteristics and expression of the gene will cause a 
phenotype in the organism (22-33). In this research, we 
investigated on the MiR-381-3p/RAB2A axis activates 
cell proliferation and inhibits cell apoptosis in bladder 
cancer.
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