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Abstract
AIM: To investigate the expression of Smo and
Glil proteins in esophageal squamous cell carci-
noma (ESCC).

METHODS: The protein expression of Smo and
Glil was detected by immunohistochemistry in
60 ESCC specimens, 45 tumor-adjacent atypical
hyperplastic tissue specimens, and 60 normal
esophageal mucosal specimens.

RESULTS: The expression of Smo and Glil
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protein was significantly higher in ESCC than in
atypical hyperplastic tissue and normal esopha-
geal mucosal tissue (53/60 vs 22/45, 19/60;
54/60 vs 18/45, 16/60; all P < 0.05). There was
no significant difference in the expression of the
two proteins between atypical hyperplasia tissue
and normal esophageal mucosal tissue (both P >
0.05). Overexpression of Smo and Glil proteins
was related with lymph node metastasis and the
depth of tumor invasion in ESSC (both P < 0.05).
The expression of Smo protein was significantly
correlated with that of Glil protein in ESCC (r =
0.452, P < 0.01).

CONCLUSION: Abnormal sonic hedgehog sig-
naling may play an important role in the devel-
opment and evolution of ESCC, and this abnor-
mality is associated with Smo protein overex-
pression, which can upregulate the expression of
Glil protein, a downstream transcription factor
in the sonic hedgehog signal transduction path-
way. Combined detection of Smo and Glil pro-
teins may be helpful to evaluate the prognosis of
ESCC.
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4 ZEXE

1 Pasca di Magliano M, Hebrok M. Hedgehog signal-

www.wjgnet.com



VR, 5. SmolGIN EBEREERMBIBRRALRPHRIARIBREN

487

10

11

12

13

14

15

16

ling in cancer formation and maintenance. Nat Rev
Cancer 2003; 3: 903-911

K, Mg, A, Wb, E A SR
| HEAT BEIAEE M E Z8Sonic hedgehoglEAl, TL-1BM%
TNF-afJ#i5. AR GHRES 2007; 15: 7-13
Evangelista M, Tian H, de Sauvage FJ. The hedge-
hog signaling pathway in cancer. Clin Cancer Res
2006; 12: 5924-5928

Kasper M, Regl G, Frischauf AM, Aberger F. GLI
transcription factors: mediators of oncogenic
Hedgehog signalling. Eur | Cancer 2006; 42: 437-445
Feng YZ, Shiozawa T, Miyamoto T, Kashima H,
Kurai M, Suzuki A, Ying-Song J, Konishi I. Over-
expression of hedgehog signaling molecules and
its involvement in the proliferation of endometrial
carcinoma cells. Clin Cancer Res 2007; 13: 1389-1398
Stecca B, Ruiz i Altaba A. The therapeutic potential
of modulators of the Hedgehog-Gli signaling path-
way. ] Biol 2002;1: 9

Yoshikawa R, Nakano Y, Tao L, Koishi K, Matsu-
moto T, Sasako M, Tsujimura T, Hashimoto-Tamao-
ki T, Fujiwara Y. Hedgehog signal activation in oe-
sophageal cancer patients undergoing neoadjuvant
chemoradiotherapy. Br | Cancer 2008; 98: 1670-1674
Ruiz i Altaba A, Sanchez P, Dahmane N. Gli and
hedgehog in cancer: tumours, embryos and stem
cells. Nat Rev Cancer 2002; 2: 361-372

Sengupta A, Banerjee D, Chandra S, Banerji SK,
Ghosh R, Roy R, Banerjee S. Deregulation and cross
talk among Sonic hedgehog, Wnt, Hox and Notch
signaling in chronic myeloid leukemia progression.
Leukemia 2007; 21: 949-955

Murone M, Luoh SM, Stone D, Li W, Gurney A, Ar-
manini M, Grey C, Rosenthal A, de Sauvage FJ. Gli
regulation by the opposing activities of fused and
suppressor of fused. Nat Cell Biol 2000; 2: 310-312
Berman DM, Karhadkar SS, Hallahan AR, Pritchard
JI, Eberhart CG, Watkins DN, Chen JK, Cooper MK,
Taipale ], Olson JM, Beachy PA. Medulloblastoma
growth inhibition by hedgehog pathway blockade.
Science 2002; 297: 1559-1561

Beachy PA, Karhadkar SS, Berman DM. Tissue re-
pair and stem cell renewal in carcinogenesis. Nature
2004; 432: 324-331

Karhadkar SS, Bova GS, Abdallah N, Dhara S, Gard-
ner D, Maitra A, Isaacs JT, Berman DM, Beachy PA.
Hedgehog signalling in prostate regeneration, neo-
plasia and metastasis. Nature 2004; 431: 707-712
IATY, &%, FIKH. Hedgehog-GLIESBIKTE
TRl 2 A B TE . AR AT 2007; 15:
1137-1140

BRI, HSHT, TR, T3, 5, TR Hedge-
hogfs S FEIK (EFL IR Zakign. Ay S
IRER 2009; 29: 522-525

FAvTeE, Jr9AE, AR, XFEZE. Sonic hedgehogfE
SHEIESmo [ M H RN T GLI1E S

www. wjgnet.com

17

18

19

20

21

22

23

24

25

26

27

28

AP RIR N R S FTERRER AR 2006; 26:
1728-1730

Agren M, Kogerman P, Kleman MI, Wessling M,
Toftgard R. Expression of the PTCH1 tumor sup-
pressor gene is regulated by alternative promoters
and a single functional Gli-binding site. Gene 2004;
330:101-114

Berman DM, Karhadkar SS, Maitra A, Montes De
Oca R, Gerstenblith MR, Briggs K, Parker AR, Shi-
mada Y, Eshleman JR, Watkins DN, Beachy PA.
Widespread requirement for Hedgehog ligand
stimulation in growth of digestive tract tumours.
Nature 2003; 425: 846-851

Rubin LL, de Sauvage F]. Targeting the Hedgehog
pathway in cancer. Nat Rev Drug Discov 2006; 5:
1026-1033

Daya-Grosjean L, Couvé-Privat S. Sonic hedgehog
signaling in basal cell carcinomas. Cancer Lett 2005;
225:181-192

Ma X, Chen K, Huang S, Zhang X, Adegboyega PA,
Evers BM, Zhang H, Xie J. Frequent activation of
the hedgehog pathway in advanced gastric adeno-
carcinomas. Carcinogenesis 2005; 26: 1698-1705

Bian YH, Huang SH, Yang L, Ma XL, Xie JW, Zhang
HW. Sonic hedgehog-Glil pathway in colorectal
adenocarcinomas. World | Gastroenterol 2007; 13:
1659-1665

Yoshizaki A, Nakayama T, Naito S, Wen CY, Sekine
I. Expressions of sonic hedgehog, patched, smooth-
ened and Gli-1 in human intestinal stromal tumors
and their correlation with prognosis. World | Gastro-
enterol 2006; 12: 5687-5691

Ma X, Sheng T, Zhang Y, Zhang X, He ], Huang
S, Chen K, Sultz ], Adegboyega PA, Zhang H, Xie
J. Hedgehog signaling is activated in subsets of
esophageal cancers. Int | Cancer 2006; 118: 139-148
PeRE, ZJRH, M7, SEHDT, ALK, S, FIATT,
iR, GLASRIERR P RA R IR X
B 7 2007; 12: 620-622

Sims-Mourtada J, 1zzo JG, Apisarnthanarax S, Wu
TT, Malhotra U, Luthra R, Liao Z, Komaki R, van
der Kogel A, Ajani ], Chao KS. Hedgehog: an at-
tribute to tumor regrowth after chemoradiotherapy
and a target to improve radiation response. Clin
Cancer Res 2006; 12: 6565-6572

Wang DH, Clemons NJ, Miyashita T, Dupuy A]J,
Zhang W, Szczepny A, Corcoran-Schwartz IM, Wil-
burn DL, Montgomery EA, Wang ]S, Jenkins NA,
Copeland NA, Harmon JW, Phillips WA, Watkins
DN. Aberrant epithelial-mesenchymal Hedgehog
signaling characterizes Barrett's metaplasia. Gastro-
enterology 2010; 138: 1810-1822

Mori Y, Okumura T, Tsunoda S, Sakai Y, Shimada Y.
Gli-1 expression is associated with lymph node me-
tastasis and tumor progression in esophageal squa-
mous cell carcinoma. Oncology 2006; 70: 378-389

Yotk B B4 TR



