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[ Abstract] Background and purpose: RASSFI0 acts as a kind of tumor suppressor in various tumor tissues,
but researches in cardiac adenocarcinoma has not been reported. This study aimed to detect the methylation status and
expression of Ras-association domain family 10 (RASSF10) in gastric cardia adenocarcinoma (GCA), and explore its
role in occurrence and development of GCA. Methods: Methylation specific polymerase chain reaction (MSP), reverse
transcription-polymerase chain reaction (RT-PCR) and immunohistochemistry method were respectively used to detect
methylation status, mRNA expression and protein expression of RASSFI0 in 81 GCA tissues and corresponding normal
tissues.Results: The promoter methylation frequency of RASSFI0 in GCA tissues (64.20%, 52/81) was significantly
higher than that in corresponding normal tissues (20.99%, 17/81, P<0.05), and was closely correlated with TNM stages,
differential degree and lymph node metastasis (P<0.05). RASSF10 mRNA expression in GCA tissues (0.57+0.05) was
significantly lower than that in corresponding normal tissues (0.78+0.02, P<0.05), and was closely correlated with
TNM stages and lymph node metastasis (P<0.05). Protein expression of RASSF10 in GCA tissues (31.10%, 26/81) was
significantly lower than that in corresponding normal tissues (71.60%, 58/81, P<0.05), and was closely correlated with
TNM stages, differential degree and lymph node metastasis (P<0.05). The promoter methylation frequency of RASSF10

in GCA tissues was inversely related to its protein expression.Conclusion: Inactivation of RASSF10 caused by aberrant
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methylation in the promoter region may be closely correlated with the GCA tumorgenesis.

[ Key words ] Gastric cardia adenocarcinoma; Methylation; RASSF10 gene
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Fig. 1 CpG islands of RASSF10 gene and the location of primer for MSP

Blue region: Position of CpG island; — «—: The location of primer for MSP; +1: Transcription initiation site.
£ 1 RASSFI0EERT-PCR. MSP3|#1kK & K& 14
Tab.1 Primer sequences and reaction conditions of RT-PCR and MSP for RASSF10 gene

Types Primer sequence Annealing temperature/°C Product size/bp
RT-PCR
F:5°- ATGGATCCTT AAAA -3
RASSF10 GCGCCATGGATCCTTCGG 56 244
R:5’- GGCAGCGCCTCGTCGTCGTCCT -3
F: 5-AGGTGAAGGTCGGAGTCAACG-3’
GAPDH 57 104
R: 5’-AGGGGTCATTGATGGCAACA-3’
MSP
. F:5’-GGGTATTTTGGGTAGAGTTAGAGC-3’
Methylation 58 126
R:5’-AAACAAACTAAAAAACGACTACGAC-3’
F:5’-GGGTATTTTGGGTAGAGTTAGAGTG-3’
Unmethylation 56 127

R:5’-AAAACAAACTAAAAAACAACTACAAC-3’

F: Forward primer; R: Reverse primer.
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B, AW b R A% (76.3%),
29/38) I FH i TR S A H(53.5%,
23/43, y’=4.574, P=0.032); III. IVIljZH /3L
B #(86.7%, 13/15)HBET 1. 114
(59.1%, 39/66, x'=4.044, P=0.044); /b4l
H Ak kA R(87.0%, 40/46) 5 i Ty .
14 (34.3%, 12/35, y'=23.991, P=0.000); 4
1% < 604 21 i) H Ak & A2 % R 65.39%(32/49),
= 60% 41 1) 3k K AR 62.5%(20/32), P&
ERIG 7 L (=0.066, P=0.797); HItEH
f HR AL % 2E R 64.09%(32/50) , 2ot ) F
bR 64.5%(20/31), PiEERTGITFE
Y (’=0.002, P=0.962, #2),

Case 1 Case2 Case3 PC BC

MA M U M U M U U M U

400 bp

B 2 GCAHRASSFIOEREMBELRES
Fig.2 Methylation analysis of RASSF10 gene in GCA tissues
Case 1: Methylated; Case 2: Hemi-Methylated; Case 3:

Unmethylated; PC: Positive control; BC: Blank control; M:
Methylated; U: Unmethylated; MA: 100 bp DNA marker.

&2 GCAALAHRASSFIVEEHIMRNATIZEERIA, FEURSRESHARER R Z AHXR
Tab.2 The relationship between mRNA, protein expression, methylation status of RASSF10 gene and GCA clinical pathological data

mRNA Expression Protein expression Methylation frequency
Group Case =
XEs P value n(%) P value n(%) P value
Agel/year
<60 49 0.56+0.05 0.759 15(30.6) 0732 32(65.3) 0.797
=60 32 0.57+0.04 11(34.4) 20(62.5)
Gender
Male 50 0.56:0.04 0.280 14(28.0) 0316 32(64.0) 0.962
Female 31 0.57+0.05 12(38.7) 20(64.5)
Lymph node status
Positive 38 0.55+0.04 0014 7(18.4) 0013 29(76.3) 0.032
Negative 43 0.58+0.05 19(44.2) 23(53.5)
Pathological differentiation
Well/moderate 35 0.58+0.06 0.092 25(71.4) 0.000 12(34.3) 0.000
Poor 46 0.56+0.04 12.2) 40(87.0)
TNM stage
1+0 66 0.57+0.04 0.000 25(37.9) 0.019 39(59.1) 0.044
M+IV 15 0.53+0.05 16.7) 13(86.7)

2.2 RASSF10EEMRNAZEGCAA A hiRi%
FE8 L] G C A2 81 J2 M Ny i 55 1F 7 4141
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GCAZHZU T RASSF 103 I mRNA [ A % 3235 5

(0.57+0.05) 5t AKX T 55 1E # 41 £1(0.78+0.02),
ZSA G FE L (1=-36.940, P=0.000), 4}
WO B, AW E R AN RASSF10E A
mRNAAR K i (0.55+0.04) W Z X T ICilk 2
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SEIEFL20(0.58+0.05, =-2.512, P=0.014); I .
I HHIRASSF10 mRNAAH X £ 35 f#(0.57+0.04)
WS T, IVHRASSF10 mRNA X 32
KH(0.5340.05, 1=4.086, P=0.000); & .
H /L 4 RASSF10 mRNA [ #H X} 32 35 & K
0.58+0.06, X fL4RASSF10 mRNAAH
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MA NI C N C N3 3
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—
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Fig.3 mRNA expression of RASSFI10 gene in GCA and
corresponding normal tissues

C(1-3): GCA tissues; N(1-3): Corresponding normal tissues; MA:100
bp DNA Marker.
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E4 TITHALFRASSF10EAMKIE

Fig. 4 Protein expression of RASSF10 in gastric cardia tissue

(SP, x400)

A: Negative expression of RASSF10 in normal tissue; B: Negative expression of RASSF10 in tumor tissue; C: Positive expression of RASSF10

in normal tissue; D: Positive expression of RASSF10 in tumor tissue.
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Tab.3 The relationship between methylation status and mRNA, protein expression of RASSFI10 in GCA tissues
. mRNA expression Protein expression

Methylation Case —

XEs P value n(%) P value
Methylated 52 0.56+0.04 5(9.6)
Unmethylated 29 0.58+0.05 0.014 21(72.4) 0.000
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