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Utility of Smo as a Prognostic Marker for Human
Bladder Tumors

Yun-Sok Ha, Seok-Joong Yun, Yong-June Kim, Sang-Cheol Lee,
Wun-Jae Kim

From the Department of Urology, College of Medicine, Chungbuk National Uni-
versity, Cheongju, Korea

Purpose: Smoothened (Smo) encodes a 1,024 amino acid transmembrane
protein that acts as a transducer of the hedgehog (Hh) signal and maps
to 7q31-q32 in humans. In the absence of Hh, Patched (Ptc) prevents Smo
from signaling. When M-Hh-N binds to Ptc, however, Smo is free to
upregulate downstream genes in the network. Activating mutations in
Smo have been identified in sporadic basal cell carcinomas. This study
was performed to evaluate the significance of Smo expression in hu-
manzbladder cancer.

Materials and Methods: Tumor tissues were obtained from 140 patients
with bladder cancer and normal bladder mucosa were acquired from 17
patients without bladder cancer as controls. Smo expression was assessed
from paraffin sections of tissues using immunohistochemistry and graded
on a scale of 0-12 according to the intensity and rate of staining. Differences
of Smo expression between the bladder tumors and normal mucosa were
compared. The relationships between their expression and the pathological
or clinical characteristics such as tumor stage, grade, recurrence, and
progression were also analyzed.

Results: There was no difference in the Smo expression in comparisons
between the bladder cancers and the normal tissues (4.96£1.92 vs.4.52+0.87,
p=0.111). Superficial bladder tumors had a higher Smo expression com-
pared with normal tissues (0.005). Smo expression in the superficial and
low-grade bladder tumors were higher than in the invasive and high-grade
bladder tumors (p=0.002 and 0.001, respectively). The progression status
was correlated with Smo expression but not the recurrence status (p=0.041
and 0.357, respectively). However, the Smo expression levels were not
associated with the overall survival of patients (p=0.406).

Conclusions: The results of this study showed that the enhanced ex-
pression of Smo was correlated with superficial, low-grade bladder cancer
and tumors without progression. These results suggest that Smo is closely
correlated with the differentiation and progression of bladder cancer and
may, therefore, be useful as a prognostic marker for bladder cancer in
the clinical setting. (Korean J Urol 2007;48:997-1003)

Key Words: Bladder tumor, Immunohistochemistry, Smoothened protein
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Hedgehog (Hh) Thll-2 e A7) =72 A7 B3t A
ARl 242, AlZol|A Eu|=w AE FHo T84 o
3} Agtelo] AE W AZALAAS AEAZk Hh A
A Aloll &= Patched (Pch) ¥} Smoothened (Smo) e o]
FE olsl=dl, Hh wdo] gle B4 oA Al &£
ol A& Peh7h A W ThuQl Smodt Agtete] G4
A A8k}, s} Hh A ZAGA| A7 A pchet
Smo-: 2|53 Smo7t E4d3t=]o] Hh A5 A2 A9 3
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AA7} F 23k A& s, Sdwoldl 9zl Hh A3H
A A7} sl A EA4E HS E7IAE] RS FA
= %‘H & oIS = Adrke Aolck Ak, A, #HGk
IAedEE, /IAAEYS S vheksk el Sonic hedgehog
(Shh) ﬂf‘i GA| A o friEE= Aeg dHA do
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Table 1. Clinico-pathological features of 140 primary bladder
transitional carcinomas

Parameters No. of patients (%)
Age (Mean*SD) 65.1+12.0
Sex

Men 115 (82.1)

Women 25(17.9)
Stage

Ta 26 (18.6)

T1 53(37.9)

T2 19 (13.6)

T3 34 (24.3)

T4 8(5.6)
Grade

Gl 17 (12.1)

G2 57 (40.7)

G3 66 (47.2)
Recurrence

- 34 (43.0)

+ 45 (57.0)
Progression

- 90 (64.3)

+ 50 (35.7)

SD: standard deviation
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(C)

Fig. 1. Immunohistochemical staining of Smo. (A) Protein in normal bladder mucosa. (B) Elevated levels of the proteins in TaG1 bladder

cancer. (C) Low levels of the proteins in T2G3 bladder.

FALAAIA QojR 222 slebd] 1A= 4ume] 24
HAE HER2 F2H2E AAZ F 0.05% hydrogen peroxide
ol A1 10:£7F A elelsict. vl 5ol# nk3-& A A7 93
normal horse serum?} 15827 HH-EA]Zi v}, W o 8} ghod A2
Dako-Cytomation Immunostaining kit (Dako, Glostrup, Den-
mark)E A8} 3 12} A= Santa Cruz Biotechnology
Inc (Santa cruz Biotechnology Inc, Santa Cruz, USA) A&
[Smo (H-300):I sc-13943]% 1:1002. 2 3] 4 sto] A-&319 ).
z7] &elo]| =& 60°CollA] 1A17F 53 7h& ¥ 100% xylene
o7 784 4 gslels I 100%, 100%, 95%, 75% <
F-&E 717} hydrationA] 7] th 3% H0, §-ol| 1087 £
2)skqich. 24 Lelo| =2 10mM Borate buffer (pH 8.0)ell
S AAHRJIA R 1527 Heldt 3 12 FARE 6037 1b
2 A7) 0.1% Tween” 2.2 A% 8+ t}-S Envision detection
system (anti-mouse/anti-rabbit). 2.2 2087+ ¥H--A] 7]}, t}A]
283 A &£ 3, 3-diaminobenzidine (DiNonA, A&, w3t
o 2 587 g & Meyer’s hematoxylin® & 357+
AR G Astgieh W sheted A Aw) 3142 Sinicrope 5
o] Kt W& Agaqlct A9 Zxel wel o1
), % A, % (e AHskslen] edan Axe W
Aol whe} s/HE E5rstolch. 5% wlih 04, 525%< 14,

&

Table 2. Protein expression levels of Smo according to clinico-
pathologic features in bladder cancer

Smo expression level

Parameters (n) (mean+SD) p-value
Development
Normal bladder (17) 4.53+0.87
Bladder tumor (140) 4.96x1.92 0.111
Superficial BT (79) 5.41£1.90 0.005*
Invasive BT (61) 4.39+1.79 0.665
Stage
Superficial (79) 5.41£1.90 0.002*
Invasive (61) 4.39+1.79
Grade
Low (74) 5.45+1.83 0.001*
High (66) 4.42+1.89
Recurrence
-(34) 5.18+1.85 0.357
+(45) 5.58+1.95
Progression
- (90) 5.21+1.86 0.041*
+(50) 4.52+£1.97

*p<0.05, analyzed by Student’s t-test (independent). BT: bladder
tumor, SD: standard deviation

26-50%+= 27, 51-75%% 33, 75% ©] -2 4 o7 sgir}.
A Axe] P A WA HAH gk Felo] 085 EH
AR THOE FEste] HF AAE Hrlsle Ve
o & Aokt Fok AT A ES} B Aol AEe] Autat Al
FAE A0 JAE] H3Toll= dA o] HA gk

SAEAZ SPSS (ver. 10.0)E o]-§sto], T4t A4
ekl e Xo] Bl 7 g4 A3Ee] Aol E Student’s
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t-test (independent) & AR-&3lo] EAslAw, AEEA vl o} (p=0.111). A4 vl utn} FA0A vkt 798, A-8A
£ Smo A EE ROC F4 & o] &3fe] RIZIES} So|= el 61319k Smo WA BlaLo|Al= ZHZE 5.41+1.90,
7} WA =2 76, 5%4)9— cut-off & 7 2] 3}o] Kaplan-Meier 439+1.79% ZA=o] AN Whitoll A A vk atbof]
WS o] &3tk BE Fhe WT+EFHRE EI3% Hjste] ghill wkdlo] =kt (p=0.005).

o, pgkol 005 PRl A5 TAARI FAEE 2= A Smo®] vkl Wk 2 XA WAl (T2-T4)oll 4] 4.39+1.79,
2 72Esk). FANA W3k (Ta-THollA] 5.41£1.900.2 ZAx]o] FAIA

Whgqholl Al Al whdcholl vlslo] bl whdo] F4k

4 i (p=0.002).

L A0 MQl Smo| & (Table 2) (Fig. 2) vuy A Wfl 0 Eiriel Wt S 1 o2 iw]
3w 3R % ¥ 57 13 59 2% 21%—% 3=
A 1408l A 223 1789 A4 whgE et 25 3% 15F B EE T Smog v whe
HIIMWE Smo®| whi k&2 wlso] S 44T Al £ ol A T AT H E3EOA 442+1890F ZHAEYN, AsH
= 4961192, A4 WA etol A& 4.53+0.872] WES B B3 EollA 545+1.830.2 A 5o} nSF 3ol vl
of Whgo] °““«MIE%MW Smo THH W& o] A4 WA Aew w34 Smod] whill wk&o] =9k} (p=0.001).
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Fig. 2. Protein expression levels of Smo. (A) The expression of Smo compared between bladder tumor and normal tissue. No significant
difference was found between the two groups (p=0.111), (B) The expression of Smo according to stage. The expression of Smo was
significantly higher in the superficial group (5.41+1.90) than in the invasive group (4.39+1.79) (p=0.002), (C) The expression of Smo
according to grade. The expression of Smo was significantly higher in the low-grade group (5.45+1.83) than in the high-grade group
(4.42+1.89) (p=0.001), (D) The expression of Smo according to progression. The expression of Smo was significantly higher in the group
without tumor progression (5.18+1.85) than in the group with tumor progression (5.58+1.95) (p=0.041).
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Fig. 3. The Kaplan-Meier curve shows the overall survival of
patients with bladder transitional cell carcinoma: there is no
statistically significant difference between the two groups (p=
0.406).

o] BhEslo] FoFo] Akt AT v A& v e}
A< Wl Smoo] whuY k-2 zjubof| 4] 5.58+1.85, H] At
TollA 5.18+1.95% FA = o] Whrgete] Azt SAIEHA
frelAdel WEE A Eokel (p=0.357).

A A5 ol = FANA Wate] HaA ¢

Z{o]H H&-JJ-OLOE 5]711,]‘ 1.9,_/(0 O]—:val.o o] ;qo]
gebo] ¥ AP} v -e] whl vk
uf] B] s Tol A 5.21+1.86, W 7] 2] ZYTollA] 4.52+1.9
Z4=o] nRlegFollA KNPl nlste] oJu| A
Smo % S W) (p=0.041).

A 7ol BAF 1 A HA Y ke wele] HF
AAE Hrkete 71Ee2 3 ¥ Smo WAL JE
(cut-off value)& 5.5% o & AE3l3lS vl R+ 43.3%,
Eol%=& 81.1% Atk Smo Walo] 558 W} =5 7399k
e 735 vrol AEFA EAZT Smo Rl ET) AE
< T3 ABB/ATE Ak (p=0.406) (Fig. 3).
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