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Effect of abnormal expression of STRAP on differentiation of gastric cancer cells
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[ Abstract ] Objective: To explore effect abnormal expression of serine-threonine kinase receptor-associated protein
( STRAP ) on differentiation of gastriic cancer cells. Methods: Two hundred fifty three cases of surgically resected gastric
carcinoma specimens in Department of Digestive Tumor Surgery, Tumor Hospital of Peking University during January 1991
to January 2009 were collected. At the same time, 103 cases of carcinoma adjacent tissue from the same lot of the patients
with gastric carcinoma were collected as control. Tissue microarrays were prepared. Immuno histochemistry assay was used
to detect expressions of STRAP protein in the gastric carcinoma tissues and the carcinoma adjacent tissues, and relation-
ship between expressions of the STRAP protein and clinical pathological factors, namely differentiation of gastric carcinoma
cells, clinical staging and so on was analyzed. Relationship between abnormal expression of STRAP protein and prognosis

of the patients with gastric carcinoma was analyzed by Kaplan-Meier survival analysis. STRAP eukaryotic expression vec-
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tors were transfected into gastric carcinoma SGC7901 line cells. After the transfection, expressions of STRAP protein in
the SGC7901 cells were examined by Western blotting, proliferation abilities of the SGC7901 cells were detected by MTT
test, expressions of the gastric cancer cell differentiation associated-protein pepsinogen C ( PGC ) in the SGC7901 cells
were checked by immuno fluorescence staining assay. Meanwhile activity of alkaline phosphatases ( AKP )in the cells with
excessive expression of STRAP was analyzed. Results: Positive expression rate of STRAP protein in the gastric carcinoma
tissues was obviously lower than that in the carcinoma adjacent tissues (33.6% [ 75/223 1 vs 59.3% [ 51/86 ], P <
0.01 ), and the expression level of STRAP was closely related to defferentiation grade of the gastric carcinoma cells ( P <
0.05 ), prognosis survival of the patients with high expression of STRAP protein was evidently longer than that of the pa-
tients with low expression of the protein ( P <0. 05 ). After overexpression of STRAP protein in the gastirc carcinoma
SGC7901 cells, proliferation ability of the cells significantly attenuated ( P <0.05 ), expression of the PGC obviously in-
creased ( P <0.05 ), and activity of the AKP evidently decreased ( P <0.05 ). Conclusion: There could be a strong link
between expression level of STRAP protein in the gastric carcinoma tissues and differentiation of the gastric carcinoma

cells, the STRAP protein as a molecualr marker might have a good clinical value for differentiation grade of the gastric car-

cinoma cells and supplementary judgment of prognosis in the patients with gastric carcinoma.
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Fig.1 Expression of STRAP protein in GC tissues and para-carcinoma tissues detected by immunohistochemistry assay

ARpIRIA

A': The expression of STRAP protein in poorly differentiated tissues( x40 ); B: The expression of STRAP protein in

poorly differentiated tissues( x200 ); C: The expression of STRAP protein in well differentiated tissues( x40 );

D: The expression of STRAP protein in well differentiated tissues( x200 ); E: The expression of STRAP protein

in normal tissues( x40 ); F: The expression of STRAP protein in normal tissues( x200 )
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Tab.1 Relationship between expression of STRAP protein

and clinicopathological features of the patients wih gastric cancer

Features STRAP expression (% ) P
Gender
Male 69/149( 46.3 )
Female 29/65(44.6) 0.209
Age( t/a)
<60 41/88(46.6 )
=60 55/122(45.1) 0. 469
TNM stage
| 11/20( 55.0)
Il 31/75(41.3)
i} 27/61(44.3)
\Y 27/51(52.9) 0. 501
Tumour depth
T1-T2 25/45(55.6)
T3-T4 72/164(43.9 ) 0.111
Lymph node status
NO 27/51(52.9)
N1 32/73(43.8)
N3 29/66( 43.9)
N4 9/17(52.9) 0.681
Distant metastasis
MO 81/182(44.5)
Ml 16/27(59.3) 0.110
Differentiation
D1 ( well ) 9/12(75.0)
D2 ( moderate ) 41/74(55.4)
D3 ( poor ) 45/120( 37.5) 0. 006
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% 60 N
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Fig.2 Survival curves of the patients with

different expressions of STRAP protein
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Fig.3 Overexpression of STRAP

protein in the gastric

cancer SGC7901 line cells of the STRAP transfection group
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Fig.4 Proliferation abilities of the gastric cancer

SGC7901 line cells in various transfection groups
STRAP:STRAP transfection group

Vector: Vector transfection group

"P<0.05," " P<0.01 vs vector transfection group
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Fig.5 PGC expression levels in the gastric cancer
SGC7901 line cells with overexpression of STRAP

analyzed by immunofluorescence assay

3 3t i

STRAP & Datta 25 ° 32 I B% B X2 58 H AR M B
G cDNA SCER Z BRI RES TRRI AHEAEH V& &



H KR, 5. STRAP 53 SR K00 B 0 4 i 7 AL i 4

- 811 -

WD-40 H LA FF T, X4 MAWD ( MAPK Ac-
tivator with WD40 repeats, MAWD ), Hgb My b —
FREFHNAA 40 PRI, W5 DA- KR AR
Fé. STRAP J&—F 22 Z iR/ 73 2 R U 1 52 1R AH 5C 2R
H L EM T AZEEER 12p12.3, 4K 21 067 bp, A 10
AR T B & BT STRAP #3% Smad7 & 188
AR, SR T X TGF-beta 38 B 1

STRAP FEAIG] (A4 AN (6] 1 g =22 1) 3% 90 11
S, STRAP fEFLARE " R v ik S B
—E R ) R s ZE RS i AR A R e B R A 2%
LB STRAP FIf 1 1Y X 38 A7 78 — %E Fb K 1) Bl
B G g B AT 45. 2% ( 757166 )FELE STRAP
AR al B A et BLAT STRAP 3[R s fi 2
) B8 X6 5 - 3R DR M E Al B YR Y S A —, H Rk
T LIRS BB 3 AT 5-900 K W BE AL YT Y 2 S % 4
Fro STRAP 72 fi g v & B0 H A 410 ot ek 9 2 2 1)
R BE 5 35% P53 A4 % ), 7F Hela, HCT116 Al
MEF 5y i &, tL & B NM21 A1 STRAP fi 4%
BRENSHR BT p53 (0 R I N A 5 SETm L 0L A
L O R g = I AR D
STRAP "/ AT UL, STRAP 5 g (14 06 R AR H %5
Yo AR 7 FT 0 B 8 A0 AR 42 g R B
T STRAP 713 H M1k, SR HIhfe 5 Bmn &
KRR

A5 38 ok 21 2L AR N0 2E S 5, w2
WE T STRAP 5 B s ZH 240 A 53 Ak i AH DG, B0 T
STRAP HJFIEREMS 52 M B E WS , IF HAE RS
Mt 35 STRAP BE65 1 i 40 il 384 8 . 76
FEA L ARSI K I 2] STRAP (1) 3k 7K 7 F
X5 AT R A E R ST A A A T
STRAP (12355 I AR EFAE (0 23 B v, & B0 H: 36k 7
JERH S 0 5 B V)06 &R, LR BE (L AR B 1Y
FEAR T [ MK, Kaplan-Meier A= 17 43 M7 45 S 42 /R
STRAP kB, A AR 77 o 7] 4, 5 5 1% 20 1k £
FHUUEA R ZHY & 1, #8278 STRAP 59
B & A F et AR nT e R FE A SE D A -

ARSI B A B R C( Pepsinogen C,PGC)
BN W% 72 B ( alkaline phosphatases, AKP ) P 4~ $§
FRFEA T4 KRR, 2 K R PGC J2 E ZH 2040 i
OMACRRE R ARG TES R AKP IS 4
U AR BE AR DG, 76 8 B 1 B A A A 720
B AKP 1R ARRIFE TR, AKP 2 B g 4120
A oA A —Fbr S B, A 8 A0 Rk K S
SMEREREAR R 2. il RSN PGC A AKP ()
KEIARLIESE T STRAP 75 0 #F 5 i 2H 240 B o3 Ak,

HAEFHMLE AT BE B A ) STRAP 2 5 115 53l %+
% ,STRAP BEALIHYY TGF-beta 38 #1915 ¥, 1M TGF-
beta X540/ fL % VA G, STRAP W2 5 T B
ARSI, H R R 5 B e B TS
Lok %,

25 b ,STRAP S I 7E B A 48U h i RiE 5 5
ZH VAN B 534k 2 U0 AH S, AR R 1) A B 3 75 2 —
GRS, AR A B B STRAP 75 443 Fhn i 9 %k
T T H 240 B o3 AL A B AU Al B O BT LA B i
RHMA -

[ £ % s Wk ]

[1] CHEN W, ZHENG R, BAADE P D, et al. Cancer statistics in
China, 2015 J]. CA Cancer J Clin, 2016, 66( 2 ): 115-132.
DOI: 10.3322/caac. 21338.

[2] WANG C, ZHANG J, CAI M, et al. DBGC: a database of human
gastric cancer [ J/OL ]. PLoS One, 2015, 10( 11 ): 0142591
[ 20160225 ]. http://journals. plos. org/plosone/article? id =
10. 1371 /journal. pone.0142591. DOI: 10. 1371/journal. pone.
0142591.

[3] FERRARIF, REISM A. Study of risk factors for gastric cancer by
populational databases analysis [ J ]. World ] Gastroenterol,
2013, 19( 48 ): 9383-9391. DOI:10.3748/wjg. v19.i48. 9383.

[4] ELLISON L F, BRYANT H, LOCKWOOD G, et al. Conditional sur-
vival analyses across cancer sites [ J]. Health Rep, 2011, 22(2): 21-
25. http://www. statcan. gc. ca/access_acces/ archive. action?loc =/
pub/82-003-x/2011002/ article/11425-eng. pdi& archive =1.

[5] AMORIM I, TAULESCU M A, DAY M J, et al. Canine gastric
pathology: a review [ J . J Comp Pathol, 2016, 154( 1): 9-37.
DOI: 10.1016/]. jepa. 2015. 10. 181.

[6] ZHANG J, Kang B, TAN X, BAIL Z, et al. Comparative analysis
of the protein profiles from primary gastric tumors and their adja-
cent regions: MAWBP could be a new protein candidate involved
in gastric cancer[ J ]. ] Proteome Res, 2007, 6( 11 ): 4423-
4432. DOI: 10. 1021/ pr0703425.

[7] REINER J E, DATTA P K. TGF-beta-dependent and -independ-
ent roles of STRAP in cancer[ J ]. Front Biosci, 2011, 16:105-
115.

[8] OMORI K, HATTORI N, SENOO T, et al. Inhibition of plas-
minogen activator inhibitor-1 attenuates transforming growth factor-
beta-dependent epithelial mesenchymal transition and differentia-
tion of fibroblasts to myofibroblasts [ J/OL ]. PLos One, 2016, 11
(2): e0148969 [ 2015-12-28 ]. http://journals. plos. org/
plosone/article?id = 10. 1371/journal. pone. 0148969. DOI: 10.
1371/ journal. pone. 0148969.

[9] DATTA P K, CHYTIL A, GORSKA A E et al. Identification of
STRAP, a novel WD domain protein in transforming growth factor-
beta signaling [ J ]. J Biol Chem, 1998, 273( 52 ): 34671-
34674. DOI:10. 1074/jbe. 273.52.34671.

[ 10 ] DATTA P K, MOSES H L. STRAP and Smad7 synergize in the in-

hibition of transforming growth factor beta signaling [ J 1. Mol Cell



- 812 -

rf [ s A Ay 2016 4E 12 H,23(6)

Biol, 2000, 20( 9 ): 3157-3167. DOI: 10. 1128/MCB. 20. 9.
3157-3167.2000.

[ 11 ] MATSUDA S, KATSUMATA R, OKUDA T, et al. Molecular clo-
ning and characterization of human MAWD), a novel protein contai-
ning WD-40 repeats frequently overexpressed in breast cancer[ J ].
Cancer Res, 2000, 60( 1 ): 13-17.

[12 ] KIM C J, CHOI B J, SONG J H, et al. Overexpression of serine-
threonine receptor kinase-associated protein in colorectal cancers
[ J]. Pathol Int, 2007, 57( 4 ): 178-182. DOI: 10. 1111/j.
1440-1827.2007. 02078. x.

[ 13 ] DONG J T. Chromosomal deletions and tumor suppressor genes in
prostate cancer [ ] ]. Cancer Metast Rev, 2001, 20( 3/4 ):173-
193. DOI: 10.1023/A:101557525780.

[ 14 ] BUESS M, TERRACCIANO L, REUTER J, et al. STRAP is a
strong predictive marker of adjuvant chemotherapy benefit in color-
ectal cancer [ J ]. Neoplasia, 2004, 6( 6 ):813-820. DOI: 10.
1111/j. 1440-1827.2007.02078. x.

[ 15 ] JUNG H, SEONG H A, HA H. NM23-Hl tumor suppressor and
its interacting partner STRAP activate p53 function [ J ]. ] Biol
Chem, 2007, 282 ( 48 ): 35293-35307. DOI: 10. 1074/jbc.
M705181200.

[ 16 ] SEONG H A, JUNG H, CHOI H S, et al. Regulation of transfor-
ming growth factor-beta signaling and PDKI1 kinase activity by
physical interaction between PDK1 and serine-threonine kinase re-
ceptor-associated protein [ J ]. ] Biol Chem, 2005, 280( 52 ):
42897-42908. DOI: 10. 1074/ jbe. M507539200.

[ 17 ] WANG H, YEY, PANSY, et al. Proteomic identification of pro-
teins involved in the anticancer activities of oridonin in HepG2 cells
[ J]. Phytomedicine, 2011, 18(2/3):163-169. DOI: 10. 1016/
j. phymed. 2010. 06.011.

[ 18 ] KAGEYAMA T. Pepsinogens, progastricsins, and prochymosins:
structure, function, evolution, and development [ J . Cell Mol
Life Sci, 2002, 59( 2 ):288-306. DOI: 10. 1023/13: ABIM.
0000010347.49228.09.

[ 19 ] FISHMAN W H. Recent developments in alkaline phosphatase re-
search [ J ]. Clin Chem, 1992, 38( 12 ): 2484,

[20 ] #3% R. DMSO XF A B liAs MGC80-3 4l Y% S 73 kA1 il
[T] LB, 1994, 27(3): 281287,

[WFEEHEI] 2016 -06 —28
[ AXmE] b5

[ f&EIHHEE ] 2016 -10-15

R ¥ S F R _F

FUIE PR X 38 &R Rz 7 AP (]l AR B0 i A FR O i AR

Fp i AR EE: 73 M 00 ( Chinese Clinical Trial Register, ChiCTR )b TAEFS T g B9 1 Z s ARG M o0, 2 5 T AR 240
] B i DA X 56 T A I X — 2 i A LAA( World Health Organization International Clinical Trial Registration Platform Primary Regis-
ter, WHO ICTRP Primary Register ), B LA 3 o G IE [ 2 Hh 0o AN DU I | 2246 T8 R 52 25 1 2005 4F 7 A 25 HIER S IFis17 .

BRI PR MR B2 o 1 54 [ BOR AR R e WHO SR N7 o i R0 A A BN 27 i XU 3 S, H 2
TS EMBA A RS B Tk, AT TR T Akt 2 i BT AR A, DR T I PR U A 5 O AR R AT G
T RIRER A 5 8, IR S T A AR M B 2 SRR WE 5T & 1 S5 MIE R ST i PRI TE A (L BE B O 18 39 41 I IR
AR, A TN B 45 -5 BB A B T A B B R TIE

ChiCTR F)25% B S A i [ AN xR A i RIS U Ik PRUEA T2 2 G2 R RTINSy TR H AR o A
e s PRI A L, R e LB, ) R 55 AR | R T TLAR IR 551 9% 5 FBOR T3 A BOR ) & e A3 v 5 A PR 1 98 i
8, AR R TR BRI A MR 55 T RN R A AR A Rl

JITAS e N ARSI 1435 24 8 T e R0, BRI e TE M J S . ML TR I AR AR 22 8 #5% T WHO ICTRP A BR%E— 1Y
ME— S o

F [ AR 2 1% 2 1 ) v s A e B v S ) N7, 1 e PR 84T 7 S SR ML, TEAE P S e A BB R R
BAT R — 5 i i R g R 4

ChiCTR 252 v [ X S A BR A e RS0 W R 33 , 164352484 WHO ICTRP TATE R — 2 I HLA ik i) Ve, O 1]
WHO ICTRP H S Bffi e ik i 5 B Bk R . BRI ARAK B 41, ChiCTR DL T A 3 v B ARG E B2 o rp s (IR B2 B
TRR_E A VERTFE PG [ Cochrane HLy (JE[E Cochrane HLy PR 248 Py B2 B 1] P i PR IR0 4709 27 10 A8 74 5 5 )1 oo
HANAREAR ST, TR R AR BT O BEPL 8 SCEAE FOE I, 3l B v 3 15 s R 16 ) o bk

i3t ChiCTR K3 A F Rk www. chictr. org, 23 AR AT J5 (8425 10 & IG5 B, IF 5 WHO 2 BRE R A D #EE, 7T 7
i b A ) 42 BR E PRI RIS

( AT 238 )



