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Clinical Significance of the Expression of Gli2 and Gli3

in Bladder Cancer
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Purpose: The HedgehogGli (HHGIi) signaling pathway controls many
aspects of tissue patterning, cell proliferation, differentiation and regenera-
tion, and regulates the number of cells in various organs. Inappropriate
and uncontrolled activation of the HHGIi signaling pathway has been
demonstrated in a variety of human cancers. The Glil, Gli2, and Gli3 genes
encoding the Gli family transcription factors play a role as HH effectors.
This study examined the significance in Gli2 and Gli3 expression in human

bladder cancer.

Materials and Methods: The tumor tissues were obtained from 144 patients
with a primary bladder cancer. The mRNA levels of Gli2, and Gli3 were
examined using a real-time polymerase chain reaction (PCR) assay in 144
tumor specimens, and immunohistochemical staining was performed on
127 tumor paraffin blocks. The relationships between their expression and
the pathological or clinical characteristics, such as tumor stage, grade, re-

currence and progression were also analyzed.

Results: Gli2 mRNA expression was higher in the invasive bladder tumors
than in the superficial bladder tumors (p<0.001) but, there was no
difference in Gli3 mRNA expression according to the tumor stage and
grade. The multivariate Cox regression model revealed that Gli2 mRNA
expression (hazards ratio (HR): 2.329, 95% confidence interval (CI): 1.043-
5.202, p=0.039) was the only strong predictor of superficial bladder tumor
recurrence. Kaplan-Meier analysis also showed identical results (log-rank

test, p=0.043).

Conclusions: The enhanced expression of Gli2 mRNA was strongly cor-
related with the recurrence of superficial bladder cancer. These results
suggest that Gli2 may be a useful marker for assessing the recurrence of
superficial bladder cancer in human bladder cancers. (Korean J Urol 2008;

49:696-702)
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HAek Aok JEZHE 9 AgAde £ vhekdl ofo] SHH
AZALAAL o] Foz 3l FES= Ao gA 3
ok Gli dAE ohrls AAIAEZ, SHH A A A
9] A 5ol e} Gl s o] SA42 AR g e
th. SHHS] 24387} gl a4 Gliv shijEsl sl
g BallElo] AAAA AARAY AEE A H,

SHHO| Aol oJ#iAl Gliv AARES] 753 24 =
t} 0 H 22 Bl A Gli family:= Glil, Gli2 ¥ Gli32] 3714
Fei7k gor, o] A7) v 7lee 7ML e, &
cdrolol a4 o]efdt 24 75| &A= Gli THA
o] ghepddel JaiA 2AFAARL] AATE Lot vhekdt
oto] wlAslAl =t}
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time PCR assay 5 A|3§s}3l o o] ZF ubhol z2lo] o] &

Hst 7EloA e WA 2A ke A4S AR =
A A4 A LE DAl A Eo)F Feiglon, B

ATe dAAREANY SUE A5 F A
(FAAIRAAZ FAA 2006-1).

Wt o] i A E ] WY+ 19971 American Joint
Committee on Cancer-Union Internationale Control le Cancer
(AJCC-UICC)®] TNM ol whgkem], F3=+= World
Health Organization/International Society of Urological Patho-
logy (WHO/ISUP)®| -0l <7 slgict. Welehs wW7)7t
Ta % =1} T1°] _C'Loﬂ JJ_XHH Hh}o]—o]g]. 7‘**]—2}‘\31 T2- 4o]

Solt A4 Yo E Joslch 2A%A BohEo) |
57 52253 Aol A5F SO, BihEs} 3
S Aol 157 Fole Aellch TAY B
el AN EAA WA B 24 A F 919
A4 glo] Hkieto] Fopol AL AFE, AP AR
NE Fol% EAY WAtel WA oz wE Hold
ko S A Ha W] Aely Wagow o
© A5 Bolesle.

ZZOAM RNA == 2 ¢DNA M

TRIzol (Invirogen, Corlabad, USA)& ©]|-&3}o] RNAE =
HellA Felelgitt. FEd AA RNAE 3=
(Perkin Elmer, MBA2000, Fremont, USA)E o] &3%lo] 555
Z43¢ ¥ 1.1% RNA gelol|4] A7]9d5-& slo] RNA bandE
2HQlstitt. cDNAE FA37] flsto] z2H oA 53
RNA 05 g/ 115 DEPC SHTE 343 ¥ A-&siqict
First-Strand cDNA Synthesis Kit (Amersham Biosciences Europe
GmbH, Freiburg, Germany)E ©|-&3}o] A|zAL2] A H ol w}
2} cDNAS A eksict

3. Real-time PCR

Hhagol 2ol A Gli29} Gli3e] mRNA wHE o
7] 91¥}te] real-time PCRE Ale¥&}3lr}. Real-time PCR
Rotor Gene 6000 (Corbett Research, Mortlake, Australia) PCR
71 A1S Agsto] F38sld ) Gli2 (1200p) S ZZA7]7] §)
A 5°-TGA CTG TAA GCA AGG AGG GC-3°¥} 5°-GGA
TGT GCT CGT TGT TGA TG-3’% primerZ A-&3}3) 31
Gli3 210bp)= SZA]7]7] 91314 5-GGA GAG AAG AAG
GAG TTC GT-3'Z} 5°-GAC GTA TGG TIT CTC TCC AG-3’
5 primer2 AFE3}Atl PCR HFE-94L- ¢cDNA 1 41, 2xSYBR
Premix EX Taq buffer 7.5 x1, 9 B1ek9] primer 22 0.5 ul &
H7vsto] H%F 15 415 9HE ¥ PCRE Ale¥sloict. Gli2 2
Gli3 mRNA®] H81S A2ksl7] Slste] 41 ¢lele] 4%

& =A%)
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oAl SFH PCR A< ©]-8-3l3lek PCR 4AHE2 2% agrose
gelol| 4] A 71155 A8} ethidium bromide® 3 Hg+ &=
242 A WL slollA] bandE EQ1slich Q1 bandE gel
oll 4] Az}l % QIAauick Gel Extraction Kit (QIAGEN, Hil-
den, Germany)E ©]-&3lo] A A|e}3ict. A AE PCR A&
Shoktl et (Fyufo] LWl Aol 2] Fslo]  automated laser
fluorescence sequencer (ABI PRISM 3100 Genetic Analyzer,
Sheltone, CT, USA)E ©|&3lo] A7|AD& =A% & B
Al Antel dx3hs lskiet =3k ZAH PCR 4
£ spectrophotometerS o] &3slo] FEE =33 & 104
2 od&H o 7 8| Aslo] real-time PCR g &ol] Q3 57
T4 AA sl A-gstsie PCR 2712 747 96°CellA]
20%7} denaturation & 4057] %<k 96°Col| 4] denaturation 2
2, 60°Coll 4] annealing 152 9 72°CollA] extension 15%%
A 885} ). Melting program-= 72°C} 95°C Alo]ol|A] 45%
nieh 1°C4 F7RAIE A Agelgicl. Spectral A
Rotor-Gene Real-Time Analysis Software 6.0 Build 14 (Corbett
Research, Mortlake, Australia)el] &3l =4 gl EXs}9ic}
=75 Gli mRNA LS HAs17] 913 GADPHE AH-g3}o]
At oz FAld F4 9 FAs%
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U2} A Z = Santa Cruz Biotechnology A} (Santa Cruz,
Santa Cruz, USA) A< AH&stglom o=z 3hshe] 42
DakoCytomation Immunostaining Kit (Produktionsvej, Glostrup,
Denmark) S AF-g-sto] AlZFA el A A58k el whe} <14
< Astglel. o] % Liguid 3, 3’-diaminobenzidine (DiNonA,
Ag, ko2 SEZF v g Asll o, Meyer’s hemato-
xylin®. 2 34 <+ % Canada balsam o 2 &2}lo] Sl 31
Aalgie}. AFNE 0.1% TWEEN 200] Z3+% ZF59),
Aol AE9} A FIIAEY 1S BF Fotel]
S1e14) Sinicrope 5''¢] W& o] 839 a8
zo] sl YR Aol whel A FER EEHGEY
ot G 1, T AL 2, 4 AL 30T BF
o} A" Ao vlE2 A AR = Foll
A|Z2] v]gol whe} s7FAE BRededl 5% mlike o,
5%MNA 25%+= 1, 26%NA 50%+= 2, 51%1A 75%+= 3,
5% 233 A4 42 Eiretolvh 4o FiolA] o
o) ZAEek dA" AEe) vlEe] s FHA gt

SAFE T
A

mRNA 7ke] i L 2hs HAs] Slelf 2t 3
Al FAoll o] g3l on, o] ol thdt A= HFH 95%

o
=
-

3
GEL

% o
& ot

fox2

(=)

(S|

=

M
A

5.

o
o
AL

A= Fhe) ks J2a wigkste] 7|Eelh” mRNAZL

0 welzg s ae GgH Hrste] Ry 4%

O

4
d

Student’s t-test 3 Mann-Whitney U testE ©]-&38lgc}. <=
y

7)

A
A FrEAg o] gate] W o] P A EQT] A, A
W ALS S F e HAE 9 Sl M =
< 3= mRNAS] Arkx] g3t} & 73 Y42 702 &
Fraloick Gli2oh W3 o] g Al £tke] Ak, %138 3 A
Z2] AL Kaplan-Meier AEE4 U 9] log-rank test
= o] &3] ATt weEshe] of| ol mlX = QA
2l

Gli29} Gli32] mRNA W& AE (4 s
Cox Hl#|91E 3]ARYH S o]&slo] whaetel A, A
3l AYEe] kel gk wh e vl v E EA4 S A
o} EAIEE B2 SPSS T2 13 (version 12.0

3L, pFke] 0.05 wIwkYl 7% SAIK = o3t Apol7t o

t Aoz Bt
2 I}
1 Oy Exsel 5o

$zte] & A HF A5 653112419k AL Y
82.6% (119/144™3), oA} 17.4% (25/144%)P. 2, 7| = %
ANA et 922 (63.9%), Fad WESrel 522 (36.1%)%
o} z2skd B3l e = ASF 918 (63.2%), L5F 532
(36.8%)th. T FHBE 7| 7HL 423709 (1-128, T35k
28.8)0]ck. 1 & o] 1 9l Weldhy E42 Table

1o 7)<k el.
2. Real-time PCROIA Gli2%} Gli3 mRNAS| &

wpaek 2 7oA Gli2 mRNAS] S FAl4 wekn

=
71 8l Eheoke] a2 qllvh (Table 2).

3. Gli 22} Gli 3 mRNAQ| si0f [}2 Hizketo| XHLt,

I, =9l 27

whgoke] Ak, 218, AE, QFEo] AEo JeFe v
AR JAAE (A, A, WY, T7, TF A 27,
Gli2¢} Gli3 mRNA 28 B 5)& Cox vl Y8 37 =S
o] gste] whwak ol chE BAS Ayt Az, Gli2

mRNA 98 e FAA w3t Ak o1& + 3l
= 893 FQAYTF (HR: 2.329, 95% A 2| F7F 1.043-
5.202) (Table 3). L&} Gli29} Gli3 mRNA 48] A E = b



Table 1. Clinical and pathological features of the primary bladder
transitional cell carcinomas

o
0|
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Table 3. Multivariate analysis for the prediction the recurrence of
superficial bladder cancer

Variables No. of patients (%) Variables HR (95% CI) p-value
Sex Age (<65 vs >65 years)  1.011 (0.414-2.469) 0.981
Male 119 (82.6) Sex (male vs female) 1.782 (0.624-5.092) 0.281
Female 25 (17.4) Stage (Ta vs T1) 1.672 (0.542-5.157) 0.371
Age (years) 653112 Grade (low vs high) 1.106 (0.542-5.157) 0.854
Stage Number
Superficial 92 (63.9) Single Reference -
Grade >8 1.720 (0.491-6.030) 0.397
Low 91 (63.2) Size (<3cm vs >3cm) 1.084 (0.491-2.393) 0.842
High 53 (36i8) Gli 2 (low vs high) 2.329 (1.043-5.202) 0.039
.. Gli 3 (low vs high) 0.579 (0.252-1.333) 0.199
Superficial recurrence
Non-recurred 64 (69.6) HR: hazards ratio, CI: confidence interval
Recurred 28 (30.4)
Progression
Non-progressed 119 (82.6)
Progressed 25(17.4) Table 4. Gli2 and Gli3 immunohistochemical staining scores in
Invasive bladder cancer progression 9 (36.0) primary bladder transitional cell carcinomas
.Superf1c1al bladder cancer progression 16 (64.0) Variables  No. (%) Gli2 pvalue* Gli3  p-value*
Survival
Alive 92 (63.9) Stage 0.008 0.039
Deceased 52 (36.1) Superficial 76 (59.8) 5.47+2.16 6.0312.15
Cancer specific cause 29 (55.8) Invasive 51 (40.2) 6.21+2.27 6.97+2.67
Other cause 23 (44.2) Grade 0.023 0.010
Low 80 (63.0) 5.34+1.77 5.96+2.37
High 47 (37.6) 6.28+2.62 7.11+2.51
*: Mann-Whitney U test
Table 2. Gli2 and Gli3 mRNA expression levels of primary bladder
transitional cell carcinomas
Variables Gli2s  pvalue’  Gli3*  p-value’
Stage <0.001 0.649
Superficial 3.8 (2.9-4.9) 6.3 (4.9-8.2) g ‘
Invasive  13.9(9.3-20.7) 7.0 (4.6-10.8) > Low Gli 2
Grade 0.155 0.617 s
Low 53(3.9-7.1) 6.9 (5.3-8.9) ‘g Mo T S
High 7.6 (5.0-11.5) 6.1 (4.0-9.3) ® 0.4 N
g o
*10° copies/ /1, T, Student’s t-test 2
3 0.2
[0)
o
Log-rank test, p=0.043
Fekel A, AE Y 5ol AEET) AR L g - . . . . .
FAA Rt Al A Gli2 mRNAS] HH s} ko] vk or 50( h7)5 100128
ime (months
AIE Kaplan-Meier A& 45 o]-&3ste] £43F 23} H
228t &710] BEE A} (log-rank test, p=0.043) (Fig. 1). L ::Ig{N 2 Time to. rec;lrrerllce in superficial bladder tumor with Gli2
#l1} Gli2 mRNA 2 Gli3 mRNAQ] uHal A w9} wbaelel CXpression fevers.
A, AE 9 5ol AELIY AL ghgle.

4. HAZESSAMMUN SHHS| W

Gli29] Hrtg e T4 3tides JeA %

BFeellA, Asw FElA Hobe 15H 9
s £kt Glidel Rk ol A 54

Wgetell A EAIK SR frolelAl E3keh (Table 4) (Fig. 2).
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Fig. 2. Immunohistochemical staining of Gli2 in the normal bladder mucosa (A), superficial bladder tumor (B), invasive bladder tumor
(C) and Gli3 in normal bladder mucosa (D), superficial bladder tumor (E), invasive bladder tumor (F).
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