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Abstract: Objective To investigated the relationships between the promoter methylation of transforming
growth factor-beta receptor type 1 gene (TGFBR1)and protein expression of TGF-1 and gastric cardia
adenocarcinoma (GCA). Methods MSP approach, RT-PCR and immunohistochemistry methods were
used respectively to examine the methylation status of the 5" CpG island, mRNA and protein expression
of TGFBR1 and TGF-B1 in tumors and corresponding normal tissues. Results The prevalence TGFBRI1
methylation was 34 /110 (30.9%) in tumor specimens, and significantly higher than that in correspond-
ing normal tissues(P<C0. 01). Methylation frequencies of stage [[l and [\ tumor tissues were significant-
ly higher than those in stage | and [ tumor tissues(P<C0. 05). TGFBR1 mRNA and protein expression of
tumor tissues were significantly lower than that in corresponding normal tissues and was correlated with
its methylation status. 72/110(65. 5%) tumor tissues were demonstrated positive immunostaining of
TGF-B1 and the frequency of positive protein expression of TGF-81 was significantly higher than that in
corresponding normal tissues(P<Z0. 01). The protein expression of TGF-1 was significantly different a-
mong three differentiation groups of GCA(P<C0. 05). The protein expression of TGFBR1 was inversely
correlated with TGF-81 in GCA. Conclusion Promoter hypermethylation of TGFBR1 and the higher
protein expression of TGF-$1 might play important roles in gastric cardia adenocarcinoma.
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314 R 5-GTGGTCGTTGAGGGCAAT-3', /=¥y
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FRGH B (2 =0.72,P=0.69), lLE 1,

®1 FIVEEE TGFBRI EFREML FHRIZEUK TGF-fl EEARZESITER

Table 1 Methylation status, immunohistochemical staining characteristics of TGFBR1 and

immunohistochemical staining characteristics of TGF-f1 in GCA patients

Methylation Protein expression Protein expression
Items P P
status of TGFBR1 of TGFBR1 of TGF-81
M U - + - +
TNM stages
1 1 6 3 4 5 2
11 8 34 27 15 17 25
il 17 29 37 9 14 32
I\ 8 7 0.011¢ 13 2 0. 015 2 13 0. 041°
Pathological differenti-
ation of tumor
Well 13 34 31 16 23 24
Moderate 12 27 0. 697" 30 9 0. 380" 12 27 0. 008"
Poor 9 15 19 5 3 21

Note: a: P value of stage [[l and [V patients aginst stage | and [ patients; b: P value among three differentiation groups

M. marker, u: indicates the presence of unmethylated

genes, m: indicates the presence of methylated genes;
N. normal tissue, T: tumore tissue; Cases 1: tumor-
specific methylation, Case 2: the tumor is fully methyla-
ted, whereas the corresponding normal tissue has a very
faint band demonstrating methylation, Case 3: both of
tumor and corresponding normal tissue unmethylated
B 1 TGFBR1 EFEREML S
Figure 1 Methylation analysis of TGFBRI1 in tumor

tissue and corresponding normal tissue

2.2 BEIERE T TGFBR1 FE mRNA Kl {8 i

FE 58 FIEE 1R L2 KA R (A9 55 2 2 s 1
TGEFBR1 Y mRNA KA EAL, WK 2, BT A

TGFBR1 E£ 1) mRNA 23k b 2% T A0 W 9 55 41
ZH[OD; (0.4015 = 0.1758)ws. (0. 9064 % 0.2925),P
<0. 01, HEAEFAPERY T R ZH U mRNA RGK 10 3%
TR LA W HEALW B 441 (OD: 0. 1816 *
0.0816 ws. 0.6514 + 0.2187,P<C0.01), TGFBR1 J

PR 371X 14 AL 5 HAE mRNA JKF_E ik it

bp M 1 2 3 4 5 6 bp
500

419
- 342

M:100bp DNA marker; 1,3,5,6: positive
RNA expression; 2,4: negative mRNA expression
2 TGFBRI1 RT-PCR 4#f
Figure 2 RT-PCR analysis of TGFBR1
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3a: positive staining of TGFBR1 in GCA tissue;
3b: positive staining of TGF-81 in GCA tissue
E 3 TGFBRI1 #1 TGF-p1 19FE B F ik (SP X 200)
Figure 3 Protein expression of TGFBR1
and TGF-B1(SP X 200)

KR A YA RN TGF-B 88 58 % i 51 i 3 i
TN WG S E AN H M. TGF-B 3Z (R A 4 A
X oy KN o =2 T AL (50~60kD) 17!
(75~85kD) I (280kD) , 1, Iz A JE 2 5 TGE-
BIR S FH F % F. TGFBR1 4 F & TGFR 4t
BB W I W1 5 2 R G AL R TGE-8 Hit
RGN R Z A — MR A DG I AR R S
TGF-B ZAR M FRIKFEARBR TG AHEK R . TGFBRI1 7£
Sl R R R o da o = Bl e P = L S VAN
FEOLR LG B ILAETE AR b SRR
AWFseaed. AL TGFBR1 JE N AEBE ] IRz 41
AT A AR I F AR (0. 9%0) , I A AL 1 2R
ik e, #2R T TGFBR1 L 1S 8 7 X & 4
LAk S0 BE TR AT BB T8 T TR v e 6 PR 2R
TR Z —,

ARG SR, %4 TGFBR1 &5 H Ak iy 551 198
HAHFE A FRIAY HBAYE, 5 Zhang™ 1 Jonson™
PR A RARRL SR TE T T TGFBRI1 (3%
KBRS H AL P OC . (H—2ek kA TGF-
BR1 AL 5 1] AR g 4L SUH R (1 3Rk 0 mT 2 B
PEGEHEA L by —Fh 3Rt A 2% 0 kAR B2 25 11 2
T RE 5 TGFBR1 #9335 512K A 5, Ammana-
manchi' ™ SEF 5 & B 13 90 1 7L AR g 0 i ik TGE-
BR1 (41 & 11 & & WAk mT ¥k &2 H R 58, 55 4b,
Chen™ 38 T 2L A A B E (5/12) 1)
TGFBR1 JE % 05F 387 gkt C RASH A, ffizz
RIRBE I B IR AR, $25 TGFBRI Y575 5 fith 5 1y
R YIMC,

FEIEH GO T . TGEBAE M T 20 b J 4i
JiIEE ARAE Y Gy 30 A A M A5 T G 3 DT 4 1 4
iR = s = 8 A 5 e (S ¢ Py e o
TGF-3 (VEFHH) & X (1 - B b Jeg & A= 401, 40
Jexst TGE-B (BT FE RO AT RO » TGE-B AE Ay b8
(A 1470« REC 0 o e e O/ 5 Bt g 1 2 2
J& ek Ros & EAs Ak, TGF-R Z ko Z k)5

IKVAFS Smads BRE LA T WER Y004 N A= K
PR 22 IR IR A5 AT — S W15 D0 1 1 B, X Rl g
YLk KXt TGF-8 By MUSREE I & AN 32 458 1 S
HEFE AR A IR N T TGF- 43 ik, i HT 7%
IZZEEH U2, 20 2 I A D A HF
FERI, BE IR T TGF-p1 MR AR IAW B T,
It HL Bt 5 I 4 30 0% 348 v A O A R B A AR, L3R
KB TR L 3R TGF-R1 558 19 i kA= &
RIEFEAEUIEG ., 5350, 551 e 1 TGEBR1 Al
TGF-81 M AR X 2 A, H A4 TGFBR1 H
FACR TR VR 28R M TGE-B1 (¥ FHH: R
ik R T TGFBR1 By Rk S 8O 0k
FEAR I S 20 T TGF-B/Smad {5 5% 538 #% 19 BH
s o A e A Bk JE TGE-B i 41 4 FH T A ) 1
Jiea (%) K A T [ i ek 40 7 T Jge 1) Jo el i
HEIN T TGF-R (450, AR IR 55

Sk

[1] Bierie B, Moses HL. TGF-beta and cancer []]. Cytokine Growth
Factor Rev, 2006, 17(1-2): 29-40.

[2] Muioz-Antonia T, Torrellas-Ruiz M, Clavell J, et al. Aber-
rant methylation inactivates transforming growth factor Beta
receptor I in head and neck squamous cell carcinoma [J7]. Int J
Otolaryngol, 2009, 2009;848695.

[3] Pinto M, Oliveira C, Cirnes L, et al. Promoter methylation of
TGFbeta receptor | and mutation of TGFbeta receptor [ are
frequent events in MSI sporadic gastric carcinomas [ J]. J
Pathol, 2003, 200(1):32-8.

[4] Kang SH, Bang YJ, Im YH, et al. Transcriptional repression
of the transforming growth factor-beta type I receptor gene by
DNA methylation results in the development of TGF-beta re-
sistance in human gastric cancer [ J]. Oncogene,1999,18(51):
7280-7286.

[5] Zhang Q. Rubenstein JN, Jang TL, et al. Insensitivity to
transforming growth factor-beta results from promoter methyl-
ation of cognate receptors in human prostate cancer cells (LLN-
CaP) [J]. Mol Endocrino, 2005,19(9) ;:2390-2399.

[6] Jonson T, Albrechtsson E, Axelson J, et al. Altered expres-
sion of TGFB receptors and mitogenic effects of TGFB in pan-
creatic carcinomas [J]. Int J Oncol, 2001, 19(1):71-81.

[7] Ammanamanchi S, Brattain MG. Restoration of transforming
growth factor-beta signaling through receptor RI induction by
histone deacetylase activity inhibition in breast cancer cells
[J1. J Biol Chem, 2004, 279(31) :32620-32625.

[8] Chen T, de Vries EG, Hollema H, et al. Structural altera-
tions of TGFpreceptor genes in cervical carcinoma [J]. Int ]
Cancer, 1999, 82(1): 43-51.

[9] Derynck R, Akhurst RJ, Balmain A. TGF-8 signaling in
tumor suppression and cancer progression [ J]. Nat Genet,

2001, 29(2):117-129.
(i % RGRXT: wEH%]



