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Abstract: Objective ~ To investigate the expression of cancerous inhibitor of protein phosphatase 2A
(CIP2A) in bladder urothelial carcinoma tissues and its relationship with clinical pathologic characteris-
tics,and to discuss the feasibility of CIP2A as prognostic markers. Methods RT-PCR and Western blot
were used to evaluate the mRNA and protein expression of CIP2A in cancer tissues and corresponding pa-
racancerous tissues from 25 bladder urothelial carcinoma patients. A tissue microarray (TMA) containing
specimens from 117 bladder urothelial cell carcinoma tissues and 30 paracancerous tissues was constructed
and then immunohistochemistry was used to examine the protein expression of CIP2A. The correlations
between CIP2A and clinicopathological characteristics and prognosis were also analyzed. Results CIP2A
mRNA and protein were undetectable or very low in paracancerous tissues, but were dramatically elevated
in cancer samples in 25 patients. The positive expression rate of CIP2A protein in bladder urothelial cell
carcinoma tissues [ 76.9% (90/117) 7] was significantly higher than that in paracancerous tissues [6. 7%
(2/30) ]. Such difference had statistic significance (P<Z0. 001). CIP2A expression correlated with histo-
logical grade (P<<0. 001) , tumor stage (P<Z0. 001) , tumor diameter (P = 0. 002) and lymph nodes metas-
tasis (P = 0. 046) ; while it was not related with age, gender, tumor number and tumor recurrence (P>
0. 05). Kaplan-Meier univariate analysis showed that the overall and recurrence-free survival rates were
significantly higher in the group with low expression of CIP2A than in the group with high expression of
CIP2A (P<C0.001). Cox proportional hazards model revealed that tumor stage, histological grade, and
CIP2A expression were independent predictors of an unfavorable prognosis for overall survival rate (P<C
0.001,P=0.001 and P= 0. 035, respectively ) and recurrence-free survival rates (P<Z0. 001, P<Z0. 001
and P = 0. 003, respectively ). Conclusion The expression of CIP2A protein is significantly increased in
bladder urothelial cell carcinoma tissues,which may be involved in the progress of bladder urothelial cell
carcinoma. CIP2A may be a valuable biomarker for assessing the prognosis of bladder urothelial cell carci-
noma.
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Figure 1 Expression of CIP2A mRNA in bladder urothelial
cell carcinoma tissues and corresponding paracancerous tissues

detected by RT-PCR

T: carcinoma tissues; N: paracancerous tissues; 1 ~ 4: the
representative cases
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Figure 2 Expression of CIP2A protein in bladder urothelial
cell carcinoma tissues and corresponding paracancerous tissues
detected by Western blot
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Table 1

clinicopathological factors in the patients with bladder urothe-

Correlation between CIP2A protein expression and

lial cell carcinoma

CIP2A &
Characteristics ~ Cases Pom;ve Xz 2
0 + + o rate(h)
Age (years)
< 2 .2
<58 63 1513 23 1 76 1638 0. 646
>58 54 1216 19 7 77.8
Gender
Male 98 23 24 37 14 76.5
. 060 (). 560
Female 19 45 5 5 78.9 &l %
Tumor stage
a~ 222 . 5.
ToTi 63 22016 4 By 4 <0001
T2~T4 54 5 8 26 15 90.7
Histologic grade
Gl 31 16 10 5 0 48.3
G2 48 913 18 8 81.2 32,928 <0.001
G3 38 2 619 11 94,7
Lymph node status
NO 89 2326 27 13 74.2 5 0,046
N1.\2 B 4315 6 gy M 006
Tumor size (cm)
<3 65 2117 14 13 67.7 & i 0L
=3 52 612 28 6 88.5 ’ ’
Multiplicity
Single 79 1923 23 14 75.9 5 385 0,146
Multiple 3 8 619 5 789 2O D

2.5 CIP2A HHRIX SBEM IR L R m B E LA
REFFRICR

XF 80 i1 B8 5 b T A S8 25 (0 Bl 7 & B, 43 451
CIP2A X5 H M E K %k 44. 2%, 37 5] CIP2A
IR ERE K F N 83. 8% . Kaplan-Meier #L[H &
SIMTEE SRR I e PR 1 B 9 R 1 JC R R A AT
55 R i PR 2330 i B4 R CIP2A KK 1 I AH
X G I B4 g i K CIP2A i Rk B B E
KHEAERTENE (B P<<0.001), L3R 4, BB kKA
MR A T 45 5 i8R, CIP2A B S R4 B &
5B AR LT CIP2A H LR B, %
A G TE R X (Log-rank = 32. 347, P<<0. 001) , i,
K5, Cox Z DK 28 AU LU BB AL 53T S 7, Jeg I IR
3 (P<C0. 001) (95 B 43 2% (P<C0. 001) fil CIP2A
FIK (P = 0. 003) 2= 5% el Ji3 ok R 2 1 B i JR 5 T &2
RAHAFR M WE &R, W 5,
K2 EHRBELIEREEEREFERNERESH (Log
rank #:56)

Table 2 Univariate analysis of overall survival for the patients

with bladder urothelial cell carcinoma (I.og rank test)

Mean survival
Variable Cases time
(months)

95% CI P

Age (years)

<58 54 53.7 45,100 - 62,292

58 63 6.5  ss.ou-7a07 B
Gender

Male 98 59.9 53. 156 = 66. 56(0)

Female 19 5.6 42.08-65.13%
Tumor stage

Ta~T1 63 76.2 69. 772 = 82. 686

T2~T4 54 40.9 33.053—48.720 <0.001
Histologic grade

Gl 31 78.1 69. 532 - 86. 724

G2 48 66. 4 57.148 = 75. 610 <0 001

G3 38 36.7 28. 269 = 45. 760
Lymph node status

NO 89 67.6 60, 924 = 74, 304

N1,N2 28 38.8 28,720 — 48,925 <0001
Tumor size (cm)

<3 65 65.5 57.772-73.161

>3 52 sa6  M15-e1ss 0!
Multiplicity

Single 79 68.9 62. 486 - 75. 378

Multiple 38 0.7 30584-52,785 -0
CIP2A expression

Low 56 75.6 68. 909 = 82. 340

<0. 001

High 61 40.2 33. 686 — 46. 699
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Figure 3 Expressions of CIP2A protein in bladder urothelial cell carcinoma and paracanerous tissues(SP X 200)
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Figure 4 The overall survival curves of the patients with blad-
der urothelial cell carcinoma by high and low expressions of

CIP2A protein
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Figure S  The recurrence-free survival curves of bladder
urothelial cell carcinoma patients by high and low expressions

of CIP2A protein
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Table 3 Cox regression multivariate analysis of overall surviv-

al for the patients with bladder urothelial cell carcinoma

; ; 3
Regre:ss‘zon Stanand Wald P Relc‘ztzve %%
coef ficient  error risk CI

Tumor stage 1341 0.3064  13.560 <0.001 3.824 1.872-7.810
Histologic grade 1020 0.318 10.251  0.001 2.772 1.485-5.175
CIP2A expression ~ 0.351  0.166 4453 0.035 1.421 1.025-1.969

Risk factors

R4 BMRBEIEEEELELEGTENERELSN
(Log rank #556)

Table 4 Univariate analysis of recurrence-free survival for the
patients with bladder urothelial cell carcinoma (log rank

test)

Mean recurrence-

Variable Cases 95% CI P

free survival
time (months)

Age (years)

<58 32 46.1 36. 583 =55, 690

>58 48 56. 4 47,452~ 65, 347 0. 101
Gender

Male 65 52.9 45, 326 = 60. 499

Female 15 46. 4 35. 240 = 57. 591 LR
Tumor stage

Ta~T1 55 63.2 55,401 - 71.152

T2~T4 25 31.5 23,259~ 39, 781 <0.001
Histologic grade

Gl 27 68. 4 58. 401 = 78. 215

G2 33 52.9 43.928 = 61. 988 <<0. 001

G3 20 26.2 17. 711 = 34, 639
Tumor size (cm)

<3 50 55. 4 47, 446 - 63. 336

>3 30 46. 0 34,534-57.553 0.278
Multiplicity

Single 62 53.9 47,029 - 60. 919

Multiple 18 47.2 29. 793 = 64. 537 Ul
CIP2A expression

Low 43 68.7 61. 050 = 76. 334

High 37 32.7 26. 062 = 39, 431 =0.001

x5 BERRELFEEEETERXERH Cox ZEEERNA
SRER
Table 5 Cox regression multivariate analysis of recurrence-

free survival for the patients with bladder urothelial cell carci-

noma
. Regression Stanard Relative 95%
it coef ficient  error Waid P risk CI
Tumor Stage 1,462 0,334 19,201 <0.001 4,315 2,244-8,298
Histologic grade 1,729 0.359 23,199 <0.001 5.632 2 788-11,381
CIP2A expression 1,115 0,372 8,989 0,003 3.049 1.471-6.321
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PER IR > AR R TS 1V FHEEA TR AT

CIP2A J&5f ke 300 Jges e P 7 o A e (o Ak
3q13.13, DNA £ JF 24 2 38.8 kb, mRNA + fF H
4 284 bp, & 21 MMNEF B AR ol 102
kDa, CIP2A 7] #2454 T8 % 55 I o Mye, #ill il
PP2A X} Mye ZREIi I35 62 0 22 2R (S62) 1 2
FRALAEHT AT o Myce S /K% B2 o Mye HH
PRIV AEYER AN R R Y | - A0 f o o AR
T B A A P B A K TR G E

AWFFEH FoATE mRNA FEE K F ER T
TR B I Rzl 4 rp CIP2A 13351500, RT-PCR
1 Western blot £5 5L %], Ipgi gl 21+ CIP2A ik
BTN A, 270 Gt #E L (P<
0. 001) e 2l 23k~ 25 3R WY, CIP2A 27 H 7E 8%
PRI 1 R g 20 23 (0 B P26 2R R (76. 9 V0O B B 5 T
FEFF A L6, 700 s 2 A il 23 L (P<<0. 001),
BESEIKOT- BB AP 45 PR TR e R 5 R o
U CIP2A 3Rk g B, #2271 CIP2A 7] g5 %
o DR B b Bz 9 0 e A R A G, 3X 5 CIP2A 78 HoAth
g v AT 25 SR AR

Come 25 & B CIP2A 23K 15 7L R J ik 12 45
. P53 5878 A0 ML G Bl AR AR ) Ki67 ke PCNA G,
Bockelman 2557 % 31, CIP2A B #5545 H w4
FRLAR AR B 8 DDA G, A A R B bl 2 3, CIP2A R
A . Ren 251 &8 CIP2A A HKik
5 e A L P 2 2 250 W R B3 B R 2 25 e
L, ABFFE LI, CIP2A T AR L 4L 4L )
PR IR R B I 5 F i AL 8L (P<<0. 001, £ g
HAEZ=3 em WAL B R R i T B <<
3 em FIRAILL(P = 0. 002) , ZH] CIP2A 7] RE 5417
TEANMIA P PR VIR A KA e ARBFoE 4G
W, WUZ R MR e o CIP2A A &
JEWVZ I P 8% B g8 (P<<0. 001, 471 CIP2A 7E 5%
o 0 1 e vh ol — o R . BRIk i R R e A
CIP2A Z (2R A B FARWUZ R M 85 bk di A AL
J IR I o g 1 M ). CIP2A 2R [ 7E K I 25 55 7%
AP T IO E S5 FE A 41 (P = 0. 046) , $E7R
CIP2A S 3RIR M e PR % b B g o oy kA

A WFFEN R - CIP2A ik 2] Wi i i s 11 7
FifgbR. Bockelman 25T & B, CIP2A 7E B §1 98
HE R BE IR 5 I B0 A VAR A A R A

FIGMSL ZR . AR 117 B4 58 B il 17 5%
LB e PR [H L e 98 B3 RS SR A A7 B 1) A 2 AT
KI,CIP2A AR RIA A B E ARG S AR ] B
JEF CIP2A FEARFIR A B (P<<0.001), Cox Lt
RS AR 22 R 22 o B i — 20 3B, CTIP2A 2 1 BRI
FIRFTRESE IR IDE PR I L R g S8 35 R e AR AR A7 B ]
FphST SR P 2 (P =0.035), [H i, CIP2A f A 2
TSRy M % e R % b Bz 98 BB A AR TS — BT R AR
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