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1
() / T N M PCDHI7 POU4F2 TCF21  ZNF154
BCO1 49 a X X + + + +
BC02 68 a X X + + + +
BC03 4 a X X + + + +
BCO4 il a X X + + + +
BC05 3 a X X + + + +
BCO6 41 a X X + + + +
BCO7 54 a X X + + + +
BCO8 56 a X X + + + +
BC09 6l I x x + + + +
BC10 59 I x x + + + +
BC11 49 I x x + + + +
BC12 66 I x x + + + +
BC13 70 I x x + + + +
BCl4 66 I x x + + + +
BCIS 54 I x x + + + +
BC16 87 I x x + + + +
BC17 80 I x x + + + +
BCI8 7 I x x + + + +
BC19 7 200 + + + -
BC20 68 200 + + + -
BC21 T4 2.0 0 + + + -
BC22 67 2.0 0 + + + -
BC23 T4 20 0 + + + -
BC24 60 2600 + + + -
BC2S 84 300 + + + -
BC26 T4 a1 0 + + + +
BC27 4] 331 + + + +
BC28 T4 da 2 0 + + + +
o1 37 NA NANNM M + - - -
102 59 NA NANAN M - - - -
103 75 NA  NANANA NA + + + -
U4 75 N NANMNM M - - - -
105 73 N N MM M - - - -
106 73 NA NANAN M - - - -
17 7 N NANMNM M - - - -
108 30 NA NANAN M - - - -
109 48 N NANMNM M - - - -
U10 31 NA M NMNM M - - - -
BC: Ut NA:
wymow_»
1.3.3
1.3.3.1 Quant-it dsD—
NA HS Assay Kit o
Qubit
wl standard2#
standard2 #
o Qubit HS ( standard2#)
9.5 ~10.5 ng/plo
1.3.3.2 Qubit

50 ng DNA 3wl
10 pl 1%
2 : AHind TI di-
gest( 2 ul)  D2000( 6 ul) o
150 V 40 min,
o DNA > 500 ng
>10 000 bp o
1.3.4 Bisulfite Bisulfite
200 ng ZYMO
RESEARCH  EZ DNA Methylation-Gold™ Kit
20 I M-Elution Buffer
DNA. Bisulfite . CT Conversion Rea—

gent 130 wl DNA 200 ng 150
:96-Well GeneAmp PCR System 9700,
:98 C .10 min 65 C.2.5h 4 C o
T24
PCR.
30 ng.TaKaRa® premix taq 25 1IN
50 plo
2 94 C 5 min 94°C 30 s 57°C 30 s 72°C
30s 40 72 C PCR
1.5% o
ALU-C4 PCDH17.POU4F2.
TCF21.ZNF154 o
1.

wlo
1.3.5 Bisulfite
DNA

1 pls

10 min,

1 PCR
1: Ladder; 2: ACTB4 ;3. ACTB=2 . 4: ACTB3
5: ALU-C4 ; 6:ZNF154 ; 7: PCDH17 ; 8: POU4F2
;9 NID2 ; 10: TCF21 ; 11: TMEFF2

12: TWIST1 ; 13: VIM
1.3.6 qMSP Bisulfite DNA

qMSP ALU-C4. PCDH17.
POU4F2.TCF21. ZNF154 5 o :
SYBR® Premix Ex TaqTM 1I(2 x) 10 pl. (10
uM) 2 ul.ROX Reference Dye( 50 x) 0.4 pl.DNA

2 ul.Naclease-¥ree Water 5.6 pl 20 pl o
195 C 5 min 95 °C 30 s.60 C
30 s.72 C 30 s 45 o 3
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CTACGAAATTCCCTTTACGCT

3 CT o 2.1 5 ALU-C4.PC-
1.4 SPSS 13.0 DH17.POU4F2.TCF21.ZNF154
xEs o i RT-PCR
9
o 2,
2
2
Ar ALU-C4 : B: PCDHI17 : C: POU4F2 :D: TCF21 : E: ZNF154
2 qMSP
(5—=3) (%) (%) (n)
ACTB4( )  F:TAGGGAGTATATAGGTTGGGGAAGTT NA NA NA NA NA
R: AACACACAATAACAAACACAAATTCAC
ACTB2( )  F:TGGTGATGGAGGAGGTTTAGTAAGT NA NA NA NA NA
R: AACCAATAAAACCTACTCCTCCCTTAA
ACTB3( )  F:TGGTGATGGAGGAGGTTTAGTAGGT NA NA NA NA NA
R: ACCCAATAAAACCTACTCCTCCCTTAA
ALUC4( )  F:GGTTAGGTATAGTGGTTTATATTTGTAATTTTAGTA NA NA NA NA NA
R: ATTAACTAAACTAATCTTAAACTCCTAACCTCA
PCDH17 F: CGGCGGAGGGCGTAGTA
R: GTCCACGTCCAACAAATACGATAC
100 83 318 .
TCF21 F: GTTAAGAGGAGGAAGGCGTTTATT
R: CCTTACTCAACACTCGCATACGA
VIM F: TTCGGGAGTTAGTTCGCGTT 9% 100 50
R: ACCGCCGAACATCCTACGA
POU4F2 F: GTTGTGCGAAGTTGAGTTTATTC 85 94 182 .
R: CCGTTCAAACTAACAACAAAAACGA
ZNF154 F: TTTATCGGATTAGAGATAGTAGAGCGT 87 100 184
R: TAACGTAAATCCCCCAAAACGACG
TMEFF2 F: GTTCGGGGTTACGCGC 64 100 50
R: TTCGCCTCACTCTCCGCT
TWISTI F: GTTAGGGTTCGGGGGCGTTGTT
R: CCGTCGCCTTCCTCCGACGAA
90 923 278 . NA
NID2 F: GCGGTTTTTAAGGAGTTTTATTTTC

NA:
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2.2
= ( gene/ALU) sample/( gene/ALU)
Standard x 1 000,

2.3 3 PCDH17
(46.88 =72.17) . (382.67 +
440. 00) . (286.93 =489.52) 3
(F=7.267 P<0.01) . POU4F2
: (0.35 0.50) . (104.55 =
94.74) . (9.63 +28.87) 3

(F=22.321 P<0.01) ., TCF21
(24.82 +36.95) . ( 169. 85

+

169.52) . (78.71 £41.79) 3
(F=11.997 P<0.01) . ZNF154
(43.68 = 89.86) . (480.96 =
425.70) . (110.52 +89.65) 3
(F=18.420 P<0.01) .
2.4 30
PC-
DH17.POU4F2. TCF21. ZNF154
300. 17.1.95.154. 56.427.99. 3
3
A: PCDH17 . B: POU4F2 ; C: TCF21 ; D:
ZNF154
2.5
o 1o
/ =
/ o 3

(%) (%)
PCDH17 46.43 95.00
POU4F2 92.86 97.50
TCF21 39.29 97.50
ZNF154 46.43 100. 00
POU4F2.PCDH17 92.86 95.00
POU4F2 .ZNF154 92.86 97.50
POU4F2.TCF21 92.86 97.50
3
90% o
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of POU4F2 hypermethylation
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Abstract Objective

can be utilized in detection and diagnosis of bladder cancer using urine sediments. Methods

To identify a panel of novel epigenetic biomarkers with high sensitivity and specificity that

T24 cell lines that

had been treated with bisulfite were used to examine the 8 methylated candidates that were previously reported in
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bladder cancer patients. Methylation levels of the candidate genes were quantified using the urine sediments from 28
bladder cancer patients 30 healthy volunteers and 10 infected urinary calculi patients by quantitative methylation—
specific polymerase chain reaction( qMSP) . The four most efficacious and reliable biomarkers were selected after
the sensitivity and specificity of each biomarker were further calculated and inspected. Results The sensitivities of
PCDH17 POU4F2 TCF21 and ZNF154 in the detection of bladder cancer were 46.43% 92.86% 39.29% and
46.43% respectively; the specificities of these biomarkers were 95.00% 97.50% 97.50% and 100.00% re—
spectively. POU4F2 appeared as the best biomarkers among the four showing a sensitivity of 92. 86% and a speci-
ficity of 97.50% . Conclusion Bladder cancer can be detected by a biomarker panel by using qMSP depending on
the urine samples from patients.

Key words bladder cancer; qMSP; hypermethylation; diagnosis



