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[ Abstract]  Objective  To investigate the expression of SALL4, Bmi-1 and B-catenin in esophageal squamous cell
carcinoma (ESCC) and the related clinical implications. Methods Immunohistochemical staining was used to detect the
expression of SALL4, Bmi-1 and B-catenin in 70 normal esophageal mucosa specimens, 70 dysplasia mucosa specimens and 123
ESCC specimens; and the relationship of their expression with the clinicopathological characteristics of ESCC was analyzed.
Results The positive rates of SALL4, Bmi-1 and the aberrant rate of B-catenin expression gradually increased in order in normal
esophageal mucosa, dysplasia mucosa and ESCC groups. The positive rates of SALL4, Bmi-1 and the aberrant rate of g-catenin
expression in the dysplasia mucosa and ESCC groups were significantly higher than those in normal esophageal mucosa group
(P<C0.01); those in ESCC group was significantly higher than those in the dysplasia mucosa (P<C0. 01) ; and the positive rates
of SALL4 were not significantly different between the dysplasia mucosa and ESCC groups (P>>0.05). In the dysplasia mucosa
group, the positive rate of Bmi-1 increased along with the degree of dysplasia (P<C0.01). In the ESCC cases, the positive rate
of Bmi-1 and aberrant rate of B-catenin were corelated with depth of invasion, degree of differentiation and lymph node
metastasis of ESCC (P<C0. 05), and positive rate of SALL4 was correlated with the clinical staging (P<C0. 05) and lymph node
metastasis of ESCC (P<C0. 01). The expression of SALL4, Bmi-1 and B-catenin in the 123 cases of ESCC were positively
correlated with each other (SALL4 and Bmi-1: »=0. 373, P<C0.01; SALL4 and B-catenin: r=0. 214, P<C0.05; Bmi-1 and -
catenin: r=0. 204, P<C0.05). Conclusion SALL4, Bmi-1 and B-catenin might be involved in the development, progression,
invasion and metastasis of ESCC; and the three of them might interact through corresponding signal pathways.
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Fig 1 SALL4, Bmi-1 and p-catenin expression in normal esophageal mucosa, dysplasia mucosa and ESCC tissues (SP)

ESCC: Esophageal squamous cell carcinoma. A: SALL4 in normal esophageal mucosa; B: SALL4 in dysplasia mucosa; C:

SALL4 in ESCC; D: Bmi-1 in normal esophageal mucosa; E: Bmi-1 in dysplasia mucosa; F: Bmi-1 in ESCC; G: B-catenin in

normal esophageal mucosa; H: B-catenin in dysplasia mucosa; I: -catenin in ESCC. Original magnification: X200
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Tab 1 Expression of SALL4, Bmi-1 and p-catenin protein in 70 normal esophageal mucosa,

70 dysplasia mucosa and 123 ESCC specimens

SALL4 Bmi-1 f-catenin
Group N + — Positive + — Positive Abnormal Normal Abnormal
n n rate( %) n n rate( %) n n rate( %)
Normal 70 11 59 15.7 15 55 21.4 5 65 7.1
Dysplasia 70 38 32 54.3** 26 44 37.1%* 19 51 27.1%*
ESCC 123 83 40 67.5"* 78 45 63,4 * AL 71 52 57.7* * AL

ESCC: Esophageal squamous cell carcinoma. ** P<C0.01 vs normal mucosa; ©* P<C0. 01 vs dysplasia mucosa
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Tab 2 Different expressions of SALL4, Bmi-1 and B-catenin protein in dysplasia mucosa tissues of different degrees

SALL4 Bmi-1 f-catenin
Degree N + — Positive + — Positive Abnormal Normal Abnormal
n n rate( %) n n rate( %) n n rate( %)
Low 32 15 17 46.9 7 25 21.9 6 26 18.7
Moderate 20 12 8 60. 0 6 14 30.0"* 6 14 30.0
High 18 11 7 61.1 13 5 72.9% * AN 7 11 38.9

** P<C0.01 vs low degree;

44 P<0. 01 vs moderate degree
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Tab 3 Correlation of SALL4, Bmi-1 and B-catenin expression with clinicopathological characteristics of ESCC patients

n

SALLA4 Bmi-1 [-catenin
Characteristics N
+ — X’ P + — x P Abnormal  Normal X’ P
Gender
Male 79 51 28 0. 860 0. 354 54 25 2.323 0.127 45 34 0.052 0.891
Female 44 32 12 24 20 26 18
Age(year)
<57 65 46 19 0. 680 0.410 44 21 1. 087 0.297 33 32 2.732 0.098
=>57 58 37 21 34 24 38 20
Tumor size d/cm
<5 71 44 27 2.322 0.128 42 29 1.313 0.252 37 34 2.167 0.141
>5 52 39 13 36 16 34 18
Clinical stage
1 6 1 5 10.037 0. 040 2 4 6.406 0.171 3 3 2.641 0.620
A 41 25 16 24 17 21 20
B 17 12 5 10 7 9 8
Il 54 41 13 37 17 34 20
I 5 4 1 5 0 4 1
Distant metastasis
M, 118 79 39 0.372 0.542 73 45 3.007 0.083 67 51 1. 060 0.303
M, 5 4 1 5 0 4 1
Invasion stage
T 9 4 5 5.738 0.125 3 6 8.938 0.030 2 7 9.474 0.024
T, 33 21 12 17 16 15 18
Ts 64 43 21 44 20 42 22
T, 17 15 2 14 3 12 )
Differentiation
Well 11 6 5 4. 308 0.116 4 7 7.237 0.027 3 8 6.934 0.031
Moderate 69 43 26 41 28 38 31
Poor 43 34 9 33 10 30 13
Lymph node metastasis
No 52 23 29  22.785 0. 000 25 27 9.822 0.020 22 30 9.189 0.027
Ny 29 24 5 20 9 19 10
N; 37 31 6 29 8 26 11
N3 5 5 0 4 1 4 1

ESCC: Esophageal squamous cell carcinoma



%4 M. 9K KL%, SALLA ., Bmi-1 1 B-catenin 71 & 5 P 10 4234 I

HEX « 411 -

Wint {75538 6 2 R s 400 i A= K 1 U Y T R AR
Z— HREHESMENEEMEREHEIRR,
B-catenin J&— M Z U REHE [, Bk 1 % (5 538 #%
(G HE B B 2 5 08 1 108 B b, 38 5 8 B R 1 (E-
cadherin) 25 £ 45 [v] 70 200 it [ AH 26 B . 1E 40 R
W, K E 5 B-catenin M1t 5 E-cadherin (1 il 7 X 3%
2 107 72 457 F 48 B B, /b 57 B3 9 B-catenin #§ APC/
GSK-3B/Axin & & ¥ B B2 £k 1 5 A% , 1 FE 76 g 2 b
B R SRR . IE AR SE 56 BT . IEH
BRI L B-catenin T T FRIKTE AN MM L I A K3k
o8 A . RS Wt 38 J 5 5 WG I B-catenin Y
e fife 2 A0 ) A8 R A O v S R 0 T % 60 AL
¥% 5 DNA 3 fl & 4 TCF/LEF (T cell factor/
lymphoid enhancer factor) 454, B4 1% Wnt 8 % A9 0
S, T B M R BE A, S 5 MR R B, AR AR B
7N RN AR I 2H RN B A R 2 B-catenin AU FHE
TR & T O 2 A AL, B B 41
PER IR R T 5 AU A B AL, B-catenin B 1Y 3R
K SRR EE oy AR BE M B S B A OG, BR B-
catenin M3 H RIES 5 T & E B0 L4, HAEM
T A S 8 FRAR AT e 5 B A A R 0 3 oA [
R o6, X 5k B AN 5@ 1 AR O B S 43 B A
i “B-cateninE 45 M i 4 40 B s kL B B T
SFIEW AL, HAEA OB MR A B E T
TGk L 45 55 8% 417 1) 25 8 JE R — B0, AR BF 5 & B
B-cateninZE [ 5 I PR 43 1 T % L ik X 54 55 450 44
H 1 “B-catenin & 1 7E 45 B Dukes C+D #1 b (1y
RIXPEE T A+B AR, B B-catenin 7EA[A]
i e v 1 SRR AR B0 AT BEAT 25 5, LA T R ER AR AN
R E AR G,

Yang %UTHF 5T & B SALL4 R85 Bmi-1 K
()i sh T 454 Ja she sk 52 i IR E Bma-1 & B
FIRK OV, HOZ A AE R AR P, O B R
Bmi-1J& SALLA (Y BN Z —, K5k TLF
L SALLA/Bmi-1 3 R /6 B B R b S | &
ik, Hipfesm 55 & 3 SALL4 Fl Bmi-1 7 7% &
KB 4 b R e 3k HL I MO, X 5 AR 5T
ZERFAR — B W EDIE T Yang 855 (9 0 A5,
I3 A SALLA % 50T A 8080 2 i) Wnt {5 55 &

O HE T 5 R B cmye | eyelinD1 B 3
K, B KA, RS SR NIEE B
BE S AU AR R A B A R Z4H 20, SALLA  Bmi-1
(1) FH % 2% 35 2R 1 B-catenin 1Y 55 &35 R 5 % i 7+
s TE R W b L = P O A OG5 ik 4
BAX R =FRS 5 T EElEN R LR,
IFAER I e B b B vhole — s AR L T AR O ) B A
9 TS 09 R b . R TR 0 A B A e b
SALLA /E N4, 5 Wi Bmi-1 Ml B-catenin ) F ik,
I Bmi-1 1 B-catenin 2 [0 J& 73 7 16 B 4% & 5 LA )
S HAEREFKOF 1R A R i — B IRARFSE .

4 FEEHR
Ji A3 A 3 7 AR SO 9 B AT Al R 45 vh %€
[Z % x #k]

(17 Ak VL, & BE B . B S H 7 UM R R 4
(SALLO W5 J [, v B 55 56 i =% % 35 2011,
19. 820-823.

[2] Bai S,Wei S,Ziober A,Yao Y,Bing Z. SALL4 and SF-1
are sensitive and specific markers for distinguishing
granulosa cell tumors from yolk sac tumors[]]. Int J
Surg Pathol,2013,21.121-125.

[3] Deisch J, Raisanen J, Rakheja D. Immunohistochemical
expression of embryonic stem cell markers in malignant
rhabdoid tumors[ ] ]. Pediatr Dev Pathol,2011,14:353-
359.

(4] Kobayashi D. Kuribayshi K, Tanaka M, Watanabe N.
SALL4 is essential for cancer cell proliferation and is
overexpressed at early clinical steges in breast cancer
[J7. Int J Oncol,2011,38:933-939.

[5] Yang J,Chai L,Liu F,Fink L M ,Lin P, Silberstein L
E.et al. Bmi-1 is a target gene for SALL4 in hemato-
poietic and leukemic cells[J7]. Proc Natl Acad Sci USA,
2007,104:10494-10499.

[6] Tateishi K, Ohta M, Kanai F, Guleng B, Tanaka Y,
Asaoka Y, et al. Dysregulated expression of stem cell
factor Bmil in precancerous lesions of the gastrointesti-
nal tract[J]. Clin Cancer Res,2006,12:6960-6966.

(7] BIFLL, XAl 2225 R e B K %, S5 41, Bmi-
17E BT RIS R LT PRI A A4 a5 L 2007,



e 412 -

TR R 2014 4R 4 F LA 35 %

(8]

(9]

[10]

[11]

(12]

(13]

[14]

27.525-528.

B BRSO /N R, Bmil 75 4141

I RIA S S A A A T S R L] AR A =
2k ,2011,11.:1484-1488.

Song W, Tao K,Li H,Jin C,Song Z,Li J,et al. Bmi-1 is
related to proliferation, survival and poor prognosis in
pancreatic cancer[]]. Cancer Sci,2010,101:1754-1760.
Bohm J,Sustmann C,Wilhelm C,Kohlhase J. SALL4 is
directively actived by TCF/LEF in the canonical Wnt
signaling pathway[ ] ]. Biochem Biophys Res Commun,
2006,348:898-907.

B BCRUIAL B 58 8 2 ST S100A2 1
FiEKFH 5 Wnt/B-catenin 3 BB HE[T]. 28 =%
BE K244, 2012,34 . 1576-1579.

Cong N,Du P,Zhang A, Shen F,Su J,Pu P,et al. Down-
regulated microRNA-200a promotes EMT and tumor
growth through the wnt/f-catenin pathway by targeting
the E-cadherin repressors ZEB1/ZEB2 in gastric adenocar-
cinomal[ J ]. Oncol Rep,2013,29:1579-1587.

Evason K J,Grenert J P, Ferrell L D, Kakar S. A typi-
cal hepatocellular adenoma-like neoplasms with p-cate-
nin activation show cytogenetic alterations similar to
well-differentiated hepatocellular carcinomas[ J]. Hum
Pathol,2013,44.:750-758.

van der Zee M, Jia Y, Wang Y. Heijmans-Antonissen
C,Ewing P C, Franken P, et al. Alterations in Wnt-3-
catenin and Pten signalling play distinct roles in endom-
etrial cancer initiation and progression[ ] ]. J Pathol,

2013,230:48-58.

[15]

[16]

[17]

[18]

[19]

[20]

[21]

Pirinen R T, Hirvikoski P,Johansson R T, Hollmén S,
Kosma V M. Reduced expression of alpha-catenin, beta-
catenin,and gamma-catenin is associated with high cell
proliferative activity and poor differentiation in non-
small cell lung cancer[J]. J Clin Pathol, 2001, 54;391-
395.
de Celis J F,Barrio R. Regulation and function of Splat
proteins during animal development[J]. Int J Dev Biol,
2009,53(8-10) :1385-1398.
Kohlhase J, Schubert L, Liebers M, Rauch A, Becker
K, Mohammed S N, et al. Mutations at the SALL4 lo-
cus on chromosome 20 result in a range of clinically o-
verlapping phenotypes, including Okihiro syndrome,
Holt-Oram syndrome, acro-renal-ocular syndrome, and
patients previously reported to represent thalidomide
embryopathy[ J]. ] Med Genet,2003,40,473-478.
XL, o 75 3, X FH, B IR, B0 55, 0 X Bmi-1
Xt Jurkat 2 JE A0 AE LT, b2 i~ 2% 3 L 2005,
26:554-556.
Gould A. Functions of mammalian polycomb group and
trithorax group related genes [J]. Curr Opin Genet
Dev,1997,7.488-494.
3K T, AT, 35 m R. SALLA/BMI-1 5% N 75 7 B
R IR Ll R LT B AR A R A AL 2011, 21
290-292.
B, KRR R L9k B9k M SALL4 M
BMI-1 7E9% i X B 40 g ik 98 A i 3838 M il R & X
[J7. Uil £ 2%, 2010, 31 :288-291.

[(AxHE] H &



