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New method for non-invasive diagnosis and treatment of bladder tumor based on the
analysis of urine microRNA

Sasaki, Hideo
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This study aimed to establish new urine markers for diagnosis of bladder tumor.
On the basis of miRNA microarray analyses of total RNA isolated from bladder tumor cell lines, we found
three candidate miRNAs (miR-A, B, and C) that were up-regulated in bladder tumor cells. The determination
of the levels of these miRNAs in the bladder washings from patients with or without bladder tumor
revealed that miR-A was significantly up-regulated in the patients with bladder tumor, and able to
discriminate the tumor group from normal one by setting an appropriate cut-off value. Comparable results
were also obtained in voided urine samples from the patients, and furthermore, miR-A in urine
discriminated the bladder tumor patients negative for urine cytology. The expression levels of miR-A
correlated with both pathological grade and stage, and normalized after tumor resection, which suggest
that it is a promising urine marker specific for bladder tumor.

microRNA



2
60

30

(>95%)

(<40%)
H17 18
DNA
RNA
( )
RNA

Uroplakin 1A1)

RNA (miRNA)

miRNA

miRNA

50

157

RNA RNA
SiRNA
RNA miRNA
miRNA
miRNA
miRNA
miRNA  in vitro in vivo
RNA
(1) miRNA
RT-4: ,T-24
RNA RNA
integrity number (RIN) RNA
RIN
Agilent microRNA microarray Version
16.0
2 mMiRNA
RT-gPCR
9
20 9
20
RNA RT-gPCR

cycle threshold Ct



®3) MiRNA
RT-gPCR
19 19
RT-gPCR
mMiRNA

RNA

Ct has-miR-21-3p Ct
Ct

(1) miRNA
20 RIN7 6

mMiRNA
miRNA

(Fig.1)

% < AR

m AT

| m 2242

o !0. 301 “

B o

e @ m o
|

74013

X;xi
f < W 8-Ie0
\

\ B DI

NN Fn
Fig.1 MIRNARA 07 LARRETEROERSSHCEBTOT7 )

\e

\ \\Z-Axi s

2
microRNA RT-4
34 T-24 10
2 RT-4
158 T-24 169
(2) miRNA
RT-4 T-24
miRNA
3 miRNA 1
gPCR
miRNA-A (miR-A) -B
(miR-B)
miR-A Ct 29.0+ 3.20
22.8-32.5 35.8+ 6.75

34.4-36.7

P<0.0001 miR-B Ct
30.1+ 4.13 23.3-38.6
36.4+ 3.96 30.0-44.1

miR
Ct class
Ct miR-A :
P=0.0005, miR-B : P=0.0920 miR-A

(Fig.2)
40
P<0.0001
35
8
< 30
o
€
25 o !
20 T
FERtRES =
Fig.2 BEREAEERICBITZmMIR-ARIRE
3) mMiRNA
miR-B
3
miR-A Ct
-2.24+4.6 -0.5+1.3
P<0.01
(-4.145.1)
(-0.4+1.8) (P=0.04)
(Fig.3)
(-2.1+4.8, P=0.02)
low grade(0.03+2.31) high grade

(-5.37+5.21) (P<0.01)
-0.72+2.7

(-5.4+5.4) (P=0.02) miR-A



miR-A (ACt)

4

2

L —

0
—=pT61

-2
-D=ET62

-4
eBT64

3
—=gT66

-8
=——gT68

-10
1 BT69

-14 P<0.04
-16
fitrA1 g

Fig.3 BHEKICBIBEIEOMIR-AFIRE

1
Uchino K, Takeshita F, Takahashi R,
Kosaka N, Fujiwara K, Naruoka H,
Sonoke S, Yano J, Sasaki H, Nozawa S,
Yoshiike M, Kitajima K, Chikaraishi T,
Ochiya T: Therapeutic effects of
microRNA-582-5p and -3p on the
inhibition of bladder cancer progression.
Molecular Therapy. 21 (3):610 619,
2013.3,

103
ANA
2015/4/21

RNA microarray

102

2014/4/25

microRNA

microarray
101
2013/ 4/26
o
(1)
SASAKI, Hideo
2

(OCHIYA, Takahiro)
(KOSAKA, Nobuyosi)

(NOZAWA, Shiari)
(YOSHIIKE, Miki)



