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Research progress of bladder cancer-related factors
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Abstract Bladder cancer is among the most commonly identified malignant tumors in the urinary system and usually has the
worse outcomes. The factors related to the occurrence and progression of this urologic cancer has received considerable research atten-
tion. The discovery of marker genes enhances the sensitivity and specificity of early diagnosis and treatment of bladder cancer. Further-
more, these genes can be used as the candidate targets for antitumor drugs and methods. A large number of studies have revealed that
the gene mutations or abnormal expressions of the proteins, such as surviving, TGF-B, PLK1, ki67, and mcmS5, are closely associated
with the occurrence and development of bladder cancer. Several studies on the biological characters and mechanism of the related pro-
teins have provided meaningful experimental information and theoretical basis for the diagnosis and treatment of bladder cancer. In this
review article, we summarized the status of the current studies in this field.

Keywords: bladder cancer, inhibitor of apoptosis genes, cancer biomarker, targeted therapy

JB% e 98 (bladder cancer, BC) J2& i IR 28 4% fic i L
AR R 22—, o5 WA TR AR TR 1 B L, 90% LA
BATANME (BTCC) , Horh 80% R ik 298 , 1)
PIR AR B R H N 10%~80% , e RIFEME KL
ARSI R B B DI 14 2 s AR 22 AT
K 10F5 2 22, VERR AL SE ey , AR WORT— 2637 P [ 5%
PO, 7 T [ 55 A 5 I g o 38 A6 e 4 B b e #)
8L, BYERIRFE N LR 3 ~ 4t LA RFEE
Gy P ROR ) UL R, 5 0% e e AE ke
KHEFIEE C UG TR KA ZERE , A SOz
B BFTEARGUNE—L5A
1 ORTHIH R R S RERRE
1.1 survivin 55

A ZR (survivin) , J& THRT AP 1 Z08% (inhibitors
of apoptosis proteins ) , ENTYLa R 17q2. survivinFE A
Gy A —A~ 1 142 NIRRT 70 T2 16. 5 kD

AN ER T, N S 5 A — PRI RE SR T 2
& 2544 (baculovirus TAP repeat, BIR ), C Vi oA 402 it
TRZL U R TR AN AL , A5G 5 D A S 2 1 e
PESE G YERFAT 223 2400 TE AT, DT 401 61 40 e 7
T2 BRI BIR 37 Hh & A M A T A E IR
LR FRHE Thr34  Pro33 Fll Cys84, iX Lu 5% 1t 55 4 bk K ik
FE I caspase—3 Fll caspase—7 Z5 541111 caspase T PE,
AT BEL 200 L4080 1, 3 — 1 P e 4 i P Bl 4 2R
B ARSI

H i 18 2 B survivin 7 FTAT DL e 2 s
it B e TP | FLIRE A5 Rk, TR 23T i
(A IEH A R UL survivin 63k, HZRE F IR R
T R o Weiss 542 ) survivin 55 35 1] LR
N EHEAT TURBI(ZE JRIE Hi 9 R VTR A ) A0 707
AT AT T R SRR B T 1 B s I g He B R
FEHIFEFR . H ] W survivin 5 B M9 & A & e AN T

EEBA O BRFHWRERAZR (FTH530005); QX FRAFEMEFRAGERZR, S FUONEFHENREAIRE

HEEH . BEF  baoxue@bjmu.edu.cn



742 T E MG G K 2013 4F 5 40 55 124 Chin J Clin Oncol 2013, Vol. 40, No. 12 www.cjco.cn

Je B VIR O , K I e 9 2L 20 survivin 23, X H By
JI5% IO 98 0 AT — o 2 S, T DA SRy W s I s A=
KIE AR KWFERZ — . R0 R BRI
EEF) 2 OCHE LA, A B IR survivin K00 E IR AR
75 A R 2 s A X % JD s 12 T EL AT R R A s R
M. Ka %% 1997 4F 8 H 2 2011 4F 3 H #H5&3CHk
AT RGNEESE A E58 IR survivin Kl AU
PR T PR 58 7 A B 2 e ) {E 5t o5 2 TR O 2] 4 fifg 2=
RO ARk o B T survivin R DU 5 AT DA
Ayl DA I e 92 (4 S SHAZ W N 5 A (R 8 AT s AsE—
ARG T Bissa 553 11 X 166 61 J1% e B34, 112
151) LA Ji IO 452 49 28 35 R 100 i) e e i 3 — AN A
B PR 5 7% A ff 2 K A, LA SR 3 RT-PCR X R It 75 20
M rp B B R R (HY ALL) , survivin 31T B TEHIE E
HOMHTAF A58 1) ] DUE A PRV R HY ALL AN
survivin F RNA XJ 0 5% B g o2 W, 2) 38 o 2
FE 1 RT-PCR & R % HY ALL 8 survivin ) RNA
TR R 06 7 A RS %) R e A 3 3 K v
ARG T B i 7% 41 Y survivin B 335 A H N I IR 12
Wr 7 J e P A T S e A o

T survivin 76 15 5 B D 20 AN 3k, 2 R
RS BPE TSI A A, P T DR FH siRNA T4l
il H 3k, [l I 3R i 25 9 B 7 2 2[Rl iAo 7
JOE9E , Seth 55 1] RNAG F2 A 0 2 H ) A2 sur-
vivin Fl Polo FE 8 1 (polo—like kinases 1,PLK1) g5
XS TR AT s e /N BRAR B A TR YT, RIS 1.0,
0.5 mg/kg 53 i survivin A1 PLK1 Y mRNA 235900 ]
90%H170% , [R] sy 75 3 J&] P 52 711) e As 1k 1) R AT 1 Mo
AR, I T5E 1] survivin PLK1 7] &1 R BE
TR RRHER TR B
1.2 livin 5 BEbeoE

livin 20 & A P8 T AL 1 (TAP) 5
Z " WG R Nivin 78 Z2 i I 20 1t v 5t w5 B R
ik, S kAR AR B VIR, livin j& 2000
AR R BRI TAP G2 B 5L , N2 Livin FEPR 67 T4
K 20q13, 42K 46 kb, livin 2 I N 5 AL & — A
FEARI B AP E 4751 (BIR) 4544 , Hi 5 caspase 2
4 T A YIRS SO S 2R g g i Y
R T, C o & — D FRAR R FE LS 1, HL A Sk 7= 1)
R 553 SR FIA PR mRNAEEY, B livinadfl livinB
Liu %57 & IR livina i AN 2 livin BFE I I AE AR h 3%
K IR B EA S ARG B Tivin 2638 5 5 % 10 % bt
I FRE ivin PHE SR W 25 20 T I & s B9 5 40 livin
ok IR T 240 B3 40 ) 28 b2 S ) At e 0
T7o Liu 58218 38 o 7% YL ¥ ] livin 1) 2 SCSERE T R

T I D g 200 L i S A Tivin A 2 3K LS R 4
RELFA 38 5 B A R i, [RIA) caspase—3 BT , 68 20
JHL ) AR A TR P PR s BE DR 1A] Livin
| 7S s A0 O T T R R 3 3 O 808 P T cas-
pase—3 M LB, Livin AR A 95 D69 $9J R0 A A= 4 e
(A FE AR , I AT A8 e BELA Livin (4 2 0 17 12 i 9 40 A o)
FRI7 250 I SRR, P Tivin 1 SR 3R PRV YT 9 e g
FYHE A
1.3 XIAP 5B

X iE B T30 & H (X-linked inhibitor of apop-
tosis protein, XIAP) J& 8 Tl il & H (1AP) K& e i
R caspase I 1, 20k —n] 58 125 3 A 7
caspase—9 FIZLN [HF caspase—3 . caspase—7 &5 & 1) ]
TN 1, XIAP B ] LUE i 205 5 @102 540
il NI E SN T A S R A T, 2
HR 18 B A9 TS s e T /N A e 2 i
o BEIEM XTAPFE AR Z R H A P 3Gk fEIE
A B ROKF- Rk, TR 22 ROl g vh 23k 1
BFE. Yang AEDOTL P livin . survivin . XIAP iX =4~
U8 T A ) 2 1 (] P 2 T e e A L 24 [ I R
X ARG B e B AL 14 I e T24 20 B A 4
FE AR ZEHE 71 RIS R R, 7 ELA0 M N caspase-3 . cas-
pase—7 . caspase—9 1 V£ 34 B 2538 . pR AT UL X —
ASBEIA BRSO AR E IR 7B e Y 22 3 ) A
2 TGF-B S5HERtE

A A= K - —B (transforming growth factor be-
ta, TGF-B)2—FZIIREE F 5T, )& T TCF-BR K %
EH,H TCF-B1 . TGF-B2 M TGF-B3 =/NF AL, Hirh
TGF-B1 & —FhHAG ZIREM 2 KIS0 M 5 7, LAk
JUF B 4 i 5 2 2L R ORI R TGF-B 1 I3
ISARRZZ AR, TGF-B AT LA 4H L 1Hi 1 TCF-BAZ 14
G54 MRS HLAZ A 38 3 SMAD {5 538 A (5%
DAXX A5l i L BB 155, DA I 52 0 22 o 4 i 1 24
RIS C AN

TGF-BTEME A VE P A 2, 55 e 4 A i)
KFR ARV, HRTIA R TCF-BEA R a/EH  XF T
TEH AR, TG~ 1 HLA5 5100 i ot 240 A 4 R 4
T TE Gl (H 440 AL I, TCF-B 15538 4 1 21 43
RS | 22T PR 98 A U X TGF-BI 32 , i 48 i
8 ke TGF-BAN-T A AR A RO, , AR AR 4 Ok 2o 4
il A R e 0 R o A MR AR SR AT Ay A g
PRI 0Tt 40 P 16 9, (L7 g S0 D0 T ke 2 g 1)
REREER . R & BB e 21 21 TGF-B1 .
TGF-B2.TGF-B3 i mRNA /K FF#K ™, Coombs 55
HRAE A2 I B I S v TGF—B 1 26 P/ B 3 R A



T E MGG R 2013 5F 5 40 55 124 Chin J Clin Oncol 2013, Vol. 40, No. 12 www.cjco.cn 743

SR Hung 55 % ¥4 511 Fl qRT-PCR 43 #7 6 i
A KR T, & TGF-B1 & F 1 e 4l 40 ik
55 e g 1) % Ak % A O - TGF—B1 mRNA 7K 78 7%
TR IR i 75 it IO A A B v o s, O A Ao i e g
LAY & B TCF-B 1 25 H /K ot ik nl gE i T
TCF-RBAZ AR 1 FIAZAR 2 (A O, i — bt 58 R B0
TCF-BAZ AR 1R /K -2 35 55 155 e Ja AL R 322 3 AR ik 12
SRR R VK SG A RA K, I TGF-B1
TGF-BAZAK 1 A B IR T 5 D I 25 )4 ko
3 PLKI 5EEBIE

Polo 1 i 1 (polo—like kinase 1, PLK1)J&—F}
22 G R 95 E R E F EHE , J& T Polo FEBLEE (polo-like
kinases , PLKs) Z W% i 51 , AN A 4 FHEAL . PLK1
PLK2.PLK3 Il PLK4, #iff 5% fix £ S & 41 09 4 PLK1,
53R 66 kd, T A7 603 AN LR , FL N ik G AS
FaI3R, C 3t Ay 30 A2 BE R 7 51 AR A AR SF polo /Iy
&, RAEEVET PLKIEMERVER . PLK1 ZE40HE )
2554 AR R AR S R RS E
il R FEZEH . A" Gl PLKL B %k
SEHEIN ORI RN SRR, TR ST R e A
PN IE R 53 B, S5 AR B T8 A K g & A= . PLKI
i FRIRAMAETE T e R 2 A iE t 2 it
L0 20 ML R AR R A0, Zhang S U
120 151 JB% e h PLK 1 YRI5, &30 PLK 7285 bt g rh
ek, I HL55 s e g o B A SRT I PR 2301, LA A g
g i 52 K RS DIAR G . (RO SIS R R, IBs I ga
4 1) 38 BE AN A5 RE T BE % PLK 1 9401 7] seytone-
min 7] 55 A9 3G T S 25 RAAER , Ol 240 e ) 3 L s 7
G/M M. HHTE & BAR Z 5 ) PLK1 /N3
#, 4N GSK461364 . HMN-214 ., BI6727 45 , 1iij £ #i
PLK1 (3 i 2 R B0 T = 2R a i ek . 69
PLK1 5Bt 0 % A48 & R 2% UIAH G, T LA PLK 1 A4
BRi AT I e B 25 AT i
4 MCM5 5 fERtsE

NG R AR 1 (MCM) & —41 5 DNA & i
UM SCI & [, 2 EAZ Y DNA & il i 20
B, e o EAZA0AE DNA & i, Py 4 i G bk A
SHHPY, TEH 40 MCM 2K 1 A9 mRNA ZKF-Fifi 5 241
it JE 3 A A8 A T RS, 78 G/S 30135 BN, T 7E Golt
AT, MCM k7K T R AR
B FCRBAR 419 S 07 2 O 3G FE A 1 . MCMS 238 15 A7
A e R Y BN, R MCMEH Y 6
AN Z— R MCMS AT DL B2 I MCM 45 1Y
IRV ER TR AR B LA 22 0 A 1 o 32 3 R
22 1) 200 ) FER AN e %) 356 R 5 AR i o 25 2R e B )

FERUARNREE MARAE , A 1 MCM 25 AT 1 T B 1 24
YIE R SE o Bl MR 225 5 78 2R i 4i
JiL HP RS 1) MCM 3 23k, 177 1 1k 09 %) 200 i v A
P I HAE R — 2 Wi R i bRic . T IE
"B 5% I 20 R A A 7 T8 7 sl AN % 22 )23 At L, g
e Jiek 8 R 22 2 A ) M e R B 2R 1T, A2 PR VR P 25 5
JEVE | BRI, G0 R 58 7% 440 At MCMS 2 348 ] FH 1 I e
FEIIZ T

Brems—Eskildsen &5 238 1o 46 ) JR W& DT IE ¥ b
MCMS5 11 mRNA 7K-F- PP 55 5% b g 52 4 R AH OGPk
AR AT A3 2 A6 0 R T OE 9 R MCMS (1) 6 38 7K -
IS OU J5 e 9 114 A2 Tt ELAG N 1% e s
75 A ARG A 3T I 0 Vi 21 A 2= A R MCMS 7K
SRS R LB B R 2 . MCMIS 76 i e g v
PR TR G M 1 2 R MR RS
5 Ki-67 5FERtsE=

Ki-67 & —Fh 57 T4 A% N Ko+ 8 i, H
£15 200 LA _EBERR AL ER AL , A2 Ki-67 FEPR e A T
YAt R 1025, S5 40 A S B R G 14 144 B 40 i A%
B, I E A T RS AR IC ), B
JS2 B 20 B B B B TG M, O R R G R R
BRI AHDG . N G AR 3, S G T
M A ) e 0, 24 6 0 2 ) MO A AR A 25 R Bt
JR P ERE S W R 1 h, Ki—67 AL H A i 2>
FRRICYIARSE &, BRI B4 S e e 38 5 15 2 , %o )
VR e 3 (0 PR R B S NS S R A RS A B
P A BN R EAYE L, PT1 A PTa ) IR i
Jo ) B PR oA VR RS IR kg, (F2: PTL I iR i 15
e PTadt 2, PR E A5 I PR AE A5 IR A 12 8 PT 1301 BrbRs Ke
SFEPRIAIT T R AT UG JEH E 2 . Bertz %l
1L AT 309 1 PT1 S B e i , 24 P4k 40 AR AR 2R 1 20
(ck20) Ki-67 .p53 Y5 IMEL, AR AT LLid it Ki-67
il ek20 2 35 Jk T PT1 39 8 e 8 A8 2 10 TS .
Ki-67 A5 I8 W5 R 5 i (fatty acid synthase , FAS) #87+)
5B kA R R R |, IR Ki-67 FIFAS 5 &
IR TR 2 5% e B TS AN R, i R 340 HT Ki-67
FIFAS KB A HECA FAS FITKi-67 (365K
TOU i PR 14) 2% A e L ek B — DR 5 SR T
AR
6 RE

B 531 AL W 2E TR A AL B R B R W 4 e A
RARTERITRA | 55 3 2 A6 R A S I s S e B
R e . (X B S IR 7 B B4 AL
T FIAE R 30 ) Pk 25 ) A7 s B B AT A TR 2
B B, S50 28 Sk R i F 9 B0 4 2 R I e i 1 1



744 T E MG G K 2013 4F 5 40 55 124 Chin J Clin Oncol 2013, Vol. 40, No. 12 www.cjco.cn

W AT ANBUR SRR A B S LA,
e P

1 LiF, Ambrosini G, Chu EY, et al. Control of apoptosis and mitotic
spindle checkpoint by survivin[J]. Nature, 1998, 396(6711):580—584.

2 Weiss G, von Rémer F, Capalbo G, et al. Survivin expression as a
predictive marker for local control in patients with high—risk T1
bladder cancer treatedwith transurethral resection and radiochemo-
therapy[J]. Int] Radiat Oncol Biol Phys, 2009, 74(5):1455—1460.

3 Ku JH, Godoy G, Amiel GE, et al. Urine survivin as a diagnostic
biomarker for bladder cancer: a systematic review[]]. BJU Int, 2012,
110(5):630—636.

4 FEissa S, Swellam M, Shehata H, et al. Expression of HYALI1 and
survivin RNA as diagnostic molecular markers for bladder cancer
[J1.J Urol, 2010, 183(2):493—498 .

5 Seth S, Matsui Y, Fosnaugh K, et al. RNAi—based therapeutics tar-
geting survivin and PLK1 for treatment of bladder cancer(J]. Mol
Ther, 2011, 19(5):928—935.

6 Salvesen GS, Duckett GS. IAP proteins: blocking the road to
death’s door[J]. Nat Rev Mol Cell Biol, 2002, 3(6):401—410.

7 Liu HB, Kong CZ, Zeng Y, et al. Livin may serve as a marker for
prognosis of bladder cancer relapse and a target of bladder cancer
treatment(J]. Urol Oncol, 2009, 27(3):277—283.

8 Liu G, Wu X, Luo G, et al. Antisense oligonucleotide targeting liv-
in induces apoptosis of human bladder cancer cell via a mechanis-
minvolving caspase 3[J]. ] Exp Clin Cancer Res, 2010, 29:63.

9 Holck M, Korneluk RG. XIAP, the guardian angel[]]. Nat Rev
Mol Cell Biol, 2001, 2(7):550—556.

10 Yang D, Song X, Zhang J, et al. Therapeutic potential of siR-
NA-mediated combined knockdown of the IAP genes (livin,
XIAP, and Survivin) onhuman bladder cancer T24 cells[]]. Acta
Biochim Biophys Sin (Shanghai), 2010, 42(2):137—144.

11 Heldin CH, Miyazono K, ten Dijke P. TGF—beta signalling from
cell membrane to nucleus through SMAD proteinsJ]. Nature, 1997,
390(6659):465—471.

12 Perlman R, Schiemann WP, Brooks MW, et al. TGF—beta—in-
duced apoptosis is mediated by the adapter protein Daxx that facili-
tates JNK activation[J]. Nat Cell Biol, 2001, 3(8):708—714.

13 Eder IE, Stenzl A, Hobisch A, et al. Expression of transforming
growth factors beta—1, beta 2 and beta 3 in human bladder carcino-
mas(J]. Br J Cancer, 1997, 75(12) :1753—1760.

14 Coombs LM, Pigott DA, Eydmann ME, et al. Reduced expression
of TGF beta is associated with advanced disease in transitional cell
carcinoma(J]. Br J Cancer, 1993, 67(3):578—584.

15 Hung TT, Wang H, Kingsley EA, et al. Molecular profiling of blad-
der cancer: involvement of the TGF—beta pathway in bladder can-
cer progression(J]. Cancer Lett, 2008, 265(1):27—38.

16 Hanisch A, Wehner A, Nigg EA, et al. Different Plkl functions
show distinct dependencies on Polo—Box domain—mediated target-
ing[J]. Mol Biol Cell, 2006, 17(1):448—459.

17 Takai N, Hamanaka R, Yoshimatsu J, et al. Polo—like kinases (Plks)
and cancer(J]. Oncogene, 2005, 24(2):287—291.

18 Pellegrino R, Calvisi DF, Ladu S, et al. Oncogenic and tumor sup-
pressive roles of polo—like kinases in human hepatocellular carcino-

malJ]. Hepatology, 2010, 51(3):857—868 .

19 Feng YB, Lin DG, Shi ZZ, et al. Overexpression of PLK1 is associat-
ed with poor survival by inhibiting apoptosis via enhancement of
survivinlevel in esophageal squamous cell carcinoma[J]. Int J Can-
cer, 2009, 124(3):578—588.

20 Zhang Z, Zhang G, Kong C. High expression of polo—like kinase 1
is associated with the metastasis and recurrence in urothelial carci-
noma of bladder(]]. Urol Oncol, 2011, 29(6):589—601.

21 Labib K, Kearsey SE, Diffley JF. MCM2—7 proteins are essential
components of prereplicative complexes that accumulate coopera-
tively in the nucleus during Gl—phase and are required to estab-
lish, but not maintain, the S—phase checkpoint[J]. Mol Biol Cell,
2001, 12(11):3658—3667.

22 Brems—Eskildsen AS, Zieger K, Toldbod H, et al. Prediction and di-
agnosis of bladder cancer recurrence based on urinary content of
hTERT, SENP1, PPPICA, andMCM5 transcriptsfJ]]. BMC Can-
cer, 2010, 10:646.

23 Gerdes J, Lemke H, Baisch H, et al. Cell cycle analysis of a cell pro-
liferation—associated human nuclear antigen defined by the mono-
clonal antibody Ki—67[]]. ] Immunol, 1984, 133(4):1710—-1715.

24 Bertz S, Otto W, Denzinger S, et al. Combination of CK20 and
Ki—67 immunostaining analysis predicts recurrence, progression,
and cancer—specific survival in pT1 urothelial bladder cancer(]].
Eur Urol, 2012, 61(5):869—874.

25 Sugino T, Baba K, Hoshi N, et al. Overexpression of fatty acid syn-
thase in human urinary bladder cancer and combined expression of
the synthase and Ki—67 as a predictor of prognosis of cancer pa-
tients(J]. Med Mol Morphol, 2011, 44(3):146—150.

(2012—10—22 ki)
(2013—01—21 f&ul)
(RS IR



	12期_Print_部分57
	12期_Print_部分58
	12期_Print_部分59
	12期_Print_部分60

