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Clinical significance of hedgehog signalling pathway in oesophageal cancer patients
after neoadjuvant chemoradiotherapy
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ERICBITA Gli-1 BEOBENIRIZHOENZINTE LT, 4H, FAEIX neoadjuvant
chemoradiotherapy (CRT) % HitifT L 7= BIEREEE TV T, Gli-1 BENFH O T4 LB
HT 50N ENERE Uz, WESERIC R EROE (ESCCs) & #EEZIT S v 69 i
BZE2%EGE L, 2055 25 SEFNEHATET CRT |2 pathological complete response (pCR) %7 L
72. Overall survival (0S) 1LV >/ Hi#nfOF M, EIFISE O M, CRT ORUGMEOR L
AEICHBI L, 2 Gli-1 nuclear expression X ONEEMGOAME LB L, Gli-l
nuclear expression %7~ L7z 7 JER (10. 1%) X EFIEREH VLY V3Gl E2 R~ L, £OWN
6 JEBIE 13 » HALUINICHERIZ L VT LT =, Gli-1 nuclear—positive cancers X% 9 T
IRUVEBNC LR THEEBICTFENPRBE THo7- (Disease-Free Survival; mean DFS time 250 vs
1738 days, 2-yr DFS 0% vs 54. 9%, £=0.009, 0S; mean 0S time 386 vs 1742 days, 2-yr 0S 16. 7%
vs 54.9% F=0.001), ARHFZEIZ K > T, AT CRT FEfT ESCC BFHIZIH VT Gli-1 nuclear
expression XN L72fEHEMEOESWVEEB LI OTFHRORERFTHDH Z ENHL NI/ oT-,
VL EOfER L0, Hh REEOIEMALA CRT # @ cancer regrowth & progression Z{E#Ed 5 Z
EWRRIB STz,
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1. WFFERRAA SO 5=

Hedgehog (Hh) signalling pathway IX1E %
FHAR D embryonic pattern formation & adult
tissue homeostasis IZEBWCHIADEE &
b EE HEE R E A R L TR0, EE
R CTHF O initiation X Werowth &K
PLEAICIES B LT\ D, E72. HMikE
ErAo-BOBEAICED S adult stem
cells OFULZHIEI LTS (Beachy et al,
2004; Wetmore, 2003; van den Brink et al,
2001; Ingham et al, 2001), /475 Hh 4y
F1% Hh receptor T# % patchedl (Ptchl)
AT HZ LIk -» T, Ptch 2 LT=
smoothened (Smo) (Z & 2 1 HA5 2 % D il
wfREE . MIANS 7LD cascade % on T
L T zinc finger protein glioma—associated
oncogene homologue 1 (Gli-1) @ nuclear
translocation Z#AL 35 (Nakano et al,
1989; Aza—Blanc et a/, 1997; Ruiz i Altaba
Ruiz, 1999; Hooper and Scott, 2005).

Hh 18 15 2 % 0 2 % i 1k 11X
Gorlin’ s syndrome & L CEILGNTEY KE
FEJE R 72 & OIESE AL A 7~ T (Johnson
et al, 1996) 7217 T < HLE R OFALIZ S
B G2 Z ERMEINTWVWD, flakks &
OV xenografts L X )L C Hh pathway
antagonists 2% JEIEENH] 20 F & 7R L 72 52k
MRNBAEERB SN TS (Berman et al,
2003; Ma et al, 2005; Ohta et al, 2005).,

RIERILY o HiER S0 M 1= % 5k
TR EDRMEE R L, fRed TEME D SN2
EHm N TEY (Parkin et al, 2005) .
curative surgery % JififT CX7JEFI Tz
b S AEATERIT 20%F2E CTH D (Parkin et al,
2005) , FLEEIL 1996 4Eo, BIBRIE & T14 0D
EA BB E LT RIEF WA
chemoradiotherapy (CRT) % #HAA i Thii
ITLTEY, ZOEAIZED CRT responders
BT BUIBREOME EEFHEROB D &R
»TUW5 (Fujiwara et al, 2005), L2>L
e B HARINZIE CRT oF ISV CR
WL ELREHSLINTWRWONRBIRT
» 25 (Coia et al, 2000; Iyer et al, 2004),
K E B O ¥ T RN HF WO
therapy-resistant cancer cells ®HBLIT KL
STHEDHEFEDIENRBEINLTLEY Z
CIWERT D EZABRRKEN,

Z OIEFARPUE O MR O TR 2 24
HEHEINL W ERHMEThHL EEX LN
% (Al-Hajj et al, 2003; Dick et aZ, 2003),
Hh & A5 2 R 1L 1E% 72 development <°
homeostasis THMIAZHIE L TW\WD T &

26, FAEEIE Hh 1H SRR O RETEEL
JEEEHI & %5 2 LD cancer progenitor
cells OHEFFIZHBAG L TWD DT/
ARG A T2 Tz,

2. WHEOBEM
T ZCHREITZDOMM ZFEH T L

oesophageal squamous cell carcinoma
(ESCC) #Af% % FVNT Gli-1 protein FHi%
retrospectively (ZfiE#T L. Hh [EHISER
DIEMEALAMITAT CRT S TEE IRV T
LR B A O BETHZ &1L
7=

3. WHED ik

Patients and therapy

T ATCRT % A4 B B9 B BR & 4093 B2 B9 IZESCC
Lz sz 69 JERI (11 women and 58 men;
mean age, 60.7 years; age range, 38-78
years) %&£+ Lz, LLFoO7a ha—
(ZHE - TRPIRIE & HiREETE  (total dose of
40 Gy) Z # A A 78I CRT & fE 1T L 7=
(Figure 1),

GODP {20 mq per body, 2 b drip) =5 days
I

5:FL (P50 myg per body, 24 b continmes)<d days
1Y .
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2 Gy =5 daysx4 wesks=total 40 Gy

The radiation fed: 3 om lengiuding margin and 4 om
lateral mangin

Figure | Schedule of precperative CRT

Immunohistochemistry

Envision kit (Dako Cytomation, Glostrup,
Denmark) % FHVNT goat polyclonal antibody
against human Gli-1 (C-18, Santa Cruz
Biotechnology, Santa Cruz, CA, USA) . goat
polyclonal anti—-human cyclooxygenase
(COX)-2 antibody . mouse monoclonal
anti—human vascular endothelial growth

factor (VEGF) antibody (Santa Cruz
Biotechnology) . mouse monoclonal
anti-human  chemokine (C-X-C motif)

receptor 4 (CXCR4) antibody (R&D systems,
Minneapolis, MN, USA) T4 2 Sk
By Y 4 % 17 - 7=, Gli-1 @ nuclear



expression [ZLAF D 5 BEFEIZ 7 L — R43¥E
L7=: no specific staining (=) ; <5% of the
tumour cells (&) ; >5% to <35% of the tumour
cells (+); >35% to <65% of the tumour cells
(++); >65% tumour cells (+++). Subtle
expression 1%<6% of the tumour cells ()

Statistical Analysis

Z IR EEe# 1T univariate analysis 2 U,
Overall Survival (0S) 3 XU Disease-Free
Survival (DFS) % Kaplan-Meier survival
curves 2\ T log-rank test TEFE L
7z, WRHFEMAEZET K0.05 & L7z, #igf
Y 7 BIX STATISTICA statistical software,
version 06] (STATISTICA, Tulsa, OK, USA)
Tz,

4. WFIEARE
RESULTS
Patient and tumour characteristics

Patient characteristics I% Table 1 I1ZF &
Oz,

Table | Fatert charctesst

Characteristics n

Gli-1 nuclear expression predicts early
recurrence and poor prognosis

25 JEFIIX CRT % pathological CR Z/ = L7-,
Gli-1 Yuald 31 JEM] (44.9 %) IZFO B,
ZDHH 7 ER (10.1%) 2SIEMALE RS
nuclear expression [GE7Z -7, Z D55
(B 28 2 JEFL,  (H) A 2 GEFl, (++) 283
SEB T&d o 7= (Figure 2), Gli—-1 nuclear
expression I EBIHREEZE Z LT\, &
DN 3 FITFATEIR T4 PITERERETH -
7= (in the liver, bone, lung and neck lymph
nodes), 7IEGIH 6 SEGIIX 13 » H LANIZ 3

WX VT LTz, () BEARLICES
TEZ B - FE D > Eils T 10 %
ATLEL 2o TW/=, —F Gli-1-null or
cytoplasmic expression or no residual
tumour #f (#n = 62) TiX 22 BIIFIREIR
¥ 5L7- (in the liver, bone, lung, neck
lymph nodes and thyroid gland)., Gli-1
nuclear expression BE CIIH B ICIEGEH3
ML) ->7- (P = 0.002, hazard ratio
4.115, 95% confidence interval [CI]
1.676-10. 104). 0S prognostic factors |23
75 univariate analysis D#ffiE% Table 2
WZF &z, Ui X ONERER LT %
HERTFELTCHEEZE2Z R LE (P =
0.0001, P = 0.0001, respectively). FIZ
CRT responders [3% 5 TRWVWHD L LA E
WCTFHOIEEEE L7 (P = 0.0001).
Kaplan-Meier analysis O #§ 5H L v
Gli-1 nuclear expression EEIL# 5 TR\
#£ (Gli-1-null or cytoplasmic expression
patients or those with no residual tumour
B ICHLBOTTHRARTHDL Z L0
S E 7 o7, Gli-1 nuclear expression A
@® DFS % 250.8 + 38.7 days (95% CI
174.9-326. 8 days) TZ 9 T/RWEEIX 1734.8
+ 212.2 days (95% CI 1318.8-2150.8 days)
(Figure 3; P =0.009), [FERIZ 0S 1ZZH
# 386. 7+ 116. 6 days (95% CI 158. 1-615. 3
days) wvs 1742.7 + 208.5 days (95% CI
1334. 2-2151. 3 days) 72-o7= (Figure 4; P=
0.001), Gli-1 nuclear expression Hf & %
HITHRWEEE D 1-, 2-. 34 DFS rates 1%
FIZEIL16. 7% vs 68. 9%, 0% vs 54.9% . 0%
vs47.8%C. X9 2B 0S rates 1% 33.3% vs
82.8%. 16.7% vs 54.9% . 0% vs 46. 1% Cdh

ST,

Figure2 I
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DISCUSSION

FLEEIX Z U F CESCCHE TN TCRT# & £
%4 % CXCR4. COX-2. VEGF expression 755

RERETDHZ L a2HRE L TE7 (Koishi et
al, 2006; Yoshikawa et al, 2007), ZiL 5
DHFERITHER &V O BIR B EEMIR O 778 &
9" chemokine networks <°microvasculature
Lo 72417 therapeutic intervention
(7.e., CRT) ZBI L 7= 40 J& BH o BR 5%
(niche) IZHHMSBRLTND Z & AR L
TW5, fEMNIZ Gli-1 nuclear—positive
cancers X £JEMH & ¥ . cancer progenitor
cell-like surface characteristic T&H 5 I
FU3V— A —ETaHIEBLL Tz, IR
LT, CRTHZITCOX-2 RPVEGF A FELL T 5
JEBITIZ., 5 TARVWER] & g LB 52z
FREBIIEHOOED, M5 0OMEIEREEZ N
AL EICETHEIBI T2 LTHT
BEILEETDZENARETH -T2, T Ext
BEAYIZ, Gli-1 nuclear expression JE Tl
M DO WNDH>72 B therapeutic intervention
%% 5T L TCHHh signal activation TR
L 7~disease progression Z#ifld 5 Z &
Ru[geTh o7, Z OfERIX, Hh signal
activation 23CRT# @ cancer regrowth ¥
X Uprogression (25 < BH5- L T 5 Al REME:
ZRLTED ., subtle Gli-1 activation 2%
CRT#% OIGHEEPIMEZ 5] L Z 9 ‘more
aggressive’ cancer cells O A2 E R
DT ENTREEIND,

— O BTERE TOCLi-1 BRI
BHLEFEINTNDDOT (Mori et al, 2006)
CRTIZ & » THExt %% 56O D bulk ¥ A 7D
FEATAIEBEE S v, IR IEHTE 2 ~9 ‘more
aggressive’ cancer cells MN10WFEEK -7~
tEz2zoND, BIG, CRTEHITLIZETH
GLi-1DTEMEAL L T D fa1E, TR IRE M < Ik
WICHEIICHR LAELICE D W) 2 L2
LN o TebIT Th S,

AWFFRORRZ 2T | GLi-1DIEBRT %2
BRE TR T4 4~—F—& L THERIZ
N—F D AND Z L2 ko T, BHEA
AVAIHBEDORAT )V —= TRESHIT
O BN Ui A 7 2 a » OFEIRDIA[
REIZ72 D, FEPRRIVICIE, FEEMiie 2 JEIR
S D HILFFE & B SRR IR IGIEIC D72
DAHREFREMEERE-> TS, EBRIKE
T, HhiFHIsE R Dantagonist 23FA%E S 41,
R JE FLECHM AR |2k U TR R TR BR S i 12D
WZIEN ) Th D, Gli-13EBIESCCARF 1T
AATEIETCLI-1 &2 4y FARH) & L 72 BRI BR
AT AL T W B RGAD 2 AlaetEds e < |
BIEFFAREANA Y A7 BETORMEERIGH
Z gL THIEZ ki 2 TETH 5,

In summary, we showed that the
monoclonal amplification of Gli-1 nuclear
localisation implicating Hh pathway
activation was correlated with oesophageal
cancer progression, and that subtle Hh
cascade activation after CRT indicated



early cancer progenitor cell emergence.
Although the functional and clinical
significance of the Hh pathway remain to be
elucidated, we  suggest that Gli-1
expression is a link between relapse and
CRT-resistant cancer cells, and is thus a
potential diagnostic biomarker  and
therapeutic target.
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