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Expression of Ras-association domain family 7 gene in esophageal squamous cell
carcinoma: Association with disease development and DNA methylation

Cui Jianli, Guo Wei, Guo Yanli, Shen Supeng, Kuang Gang, Yang Zhibin, Dong Zhiming ( Pathology Laboratory,
Cancer Institute of Hebei Province, Hebei Medical University-Affiliated Fourth Hospital, Shijiazhuang 050011, Heibei,
China )

[ Abstract ] Objective: To assess the expression of Ras-association domain family 7 ( RASSF7 ) gene in esophageal
squamous cell carcinoma ( ESCC ) in association with the disease pathogenesis and progression and to evaluate the effect of
DNA methylation on RASSF7 expression. Methods: Sixty-nine patients diagnosed with ESCC in Hebei Medical Universi-
ty-Affiliated Fourth Hospital between 2011 and 2012 were recruited. Carcinoma and its surrounding non-carcinoma tissue
specimens were collected from 69 of these patients. Four esophageal cancer cell lines ( TE13, T. Tn, YES-2, and Ec109 )
were treated with DNA methyltransferase inhibitor 5-aza-2 " -detoxyeytidine ( 5-Aza-dC ). RASSF7 mRNA abundance in the
69 tissue specimens and 4 esophageal cancer cell lines after 5-Aza-dC treatment were determined by RT-PCR and methyla-
tion specific polymerase chain reaction ( MSP ). RASSF7 protein content in the tissue specimens were assessed by immu-
nohistochemical staining. Results: RASSF7 mRNA was detected in TE13, T. TN, Yes-2 cells but not in Ec109 cells.
Treatment with 5-Aza-dC induced RASSF7 mRNA but significantly decreased RASSF7 mRNA levels in TE13, T. Tn, and

[E€TB ] EZFEAREEIEES T H( No. 81101854 ); b4 B 2:MF 5% 8 KL Wi 4: ¥ B35 H( No. [ 2012 ]2056 ). Project supported by
the National Natural Science Foundation( No. 81101854 ), and the Major Projects of Medical Research Foundation of Hebei Province( No. [ 2012 12056 )
[1EERN ] AR 1986-), 2, WitAE Wb A Z T, T2 N 4 T 2= 5T, E-mail : cuijianli2014@ 163. com

[BEfE1EE ] FHHEM( Dong Zhiming, corresponding author ), E-mail : dongzhiming2000@ aliyun. com

[ LSRR ] hitp://www. cnki. net/kems/doi/10. 3872/j. issn. 1007-385X. 2014. 04. 014. html



- 438 - v [ e 2 AT 2475 ,2014 4E 8 H,21(4)

Yes-2 cells. No aberrant RASSF7 methylation was detected in any of the four esophageal cancer cell lines studied, regard-
less of 5-aza-dC treatment. Carcinoma tissue specimens had significantly higher abundance of RASSF7 mRNA ( 0. 63 +
0.08 vs 0.42 £0.20, P <0.01 ) and a significantly higher rate of positive immunohistochemical staining for RASSF7 pro-
tein 56( 81.2% wvs 53.6% , P <0.01 ) as compared with the non-carcinoma normal tissue specimens, and both RASSF7
mRNA and protein were associated with lymph node metastasis and histological grade of ESCC. Methylation was detected
neither in ESCC specimens nor in the corresponding non-carcinoma tissue specimens. Conclusion : The differential expres-
sion of RASSF7 in different esophageal cancer cell lines, ESCC tumor tissue and non-carcinoma tissues is not related to

methylation status of RASSF7. Increased expression of RASSF7 in the ESCC tissue suggests a role for RASSF7 in the path-

ogenesis and metastasis of ESCC.
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(44.9% ), 1T B 1 25 il ( 36. 2% ), I 10 #i
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5-Aza-dC( 5 wmol/L)E M T TE13.T. Tn, YES-2,
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d, 5 3 RIA MGG R FRESE R 24 b WAL
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RE AL R P RA
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PRI RNA W FLali i Rk B . 2 M i S i)
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Mo 519 GBI K= RN WLER 1. R 2
995 CHAEYE 5 min,95 CZAEME 45 s .54 CiB k 45
.72 °C EfH 50 s, 3L 30 MEER, 72 CHEH 7 min.

PCR F=¥I#EAT 2% 35t G M8 568 e HhL KA, SR T Gel
work-2ID K 4 % 1 vk A% b B 9 5L B RASSF7
mRNAZR A KV 3547 2F % & 43 . LA RASSF7 5
GAPDH #7116 BE(E 1Y LLAE %78 RASSF7 mRNA
AR FRIBAKT . SEHE R 3 1K,

#£ 1 RT-PCR.MSP 5|1 % [ b &4

Tab. 1 Primer sequences and reaction conditions of MSP and RT-PCR

Iype Prmer sequence Annealing Product
temperature ( 1/°C ) size ( bp)
RT-PCR
RASSF7 F:5’ - CTGCCACAAGAGTGTCCAGT -3’ 54 328
R:5 - CCAGCTCCTCAGCATTCCTC -3
GAPDH F: 5’ - AGGTGAAGGTCGGAGTCAACG-3’ 57 104
R: 5’ -AGGGGTCATTGATGGCAACA-3’
MSP
Regionl
Methylation F:5 - TTTTCGTATTAGGATTTTGCGTTCG-3’ 113
R:5 - CCGCAACTACAATAATCTAAACGCG-3’
Unmethylation F.5 - TTTTTGTATTAGGATTTTGTGTTTG-3’ 52 113
R:5 - CCACAACTACAATAATCTAAACACA-3’
Region2
Methylation F:5 - GCGGGGTTAGATATTTATTTCGACG-3’ 362
R:5 - CTCGCCAACCTAAAAACCCGCTCCG-3’
Unmethylation F:5 - GTGGGGTTAGATATTTATTTTGATG-3’ 54 362
R:5’ - CTCACCAACCTAAAAACCCACTCCA-3’
Region 3
Methylation F:5 - GGTTTTCGGTATTTGGGAGCGCG-3’ 342
R:5’ - CCGACCTACTCAAACCGCAAAAACG-3’
Unmethylation F:5" - GGTTTTTGGTATTTGGGAGTGTG-3’ 51 342

R:5’ - CCAACCTACTCAAACCACAAAAACA-3’

F: Forwardprimer; R: Reverseprimer

1.5 MSP # & & /& @9 i 2 & ESCC 4L 2%
RASSF7 3 B o9 1 ALK &

FHE B K WAL B A7 R 5-Aza-dC
b BT Y A M R .69 ] ESCC SR 55 4141
H) DNA JFE4T W AR R A $h AL HE, 2 B DNA 4lifk
A GBI T alif . 20 M RR S Eh Ab B, PRk
DNA ik ALY C AT 2 B 5% A8 o U, &R
FEAb B s e f T LA R T AS BB A8 R IR
WANE , ARHE LR E T AR R 1 (R 1), LUK I
HHEREG A4 T H R, & H MethPrimer 1F 28 1
W RASSF7 3K 57 ¥ CpG &y B4 A i, 4539 R

RASSF7 F Wi~ CpG &, i FJa 3 F X 4 1 CpG
By BN 166 bp, 5% 17 4> CpG s, S T I 8+
XTI CpG R 943 bp £27% 120 4~ CpG {7
Mo ARPEFOMEE R S 3 6 31k 51 4 K AR
FALB1 I B 1)PEFT PCR §784 . R 4440 95 C
ASE 5 min,95°C 28 ME 45 s 1Bk 45 s.72 °C 4Efif
50 5,30 MEH)E,72 C LEMH 7 min, PCR ;=¥ H
2% B S R A T HL UK, T UV R G H Sk B A A St
TTEUG BT, DA B B4 Sss T AL FH S (1 55 T 40
DNA y FH P XT B KB W KA AR DNA Sy B
PEXTRE L AR UESE g0 1 ] Sk BEALZEHL 10% prAs
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Fig. 2 Expression of RASSF7 mRNA
in esophageal cancer cell lines before and
after treated with 5-Aza-dC

— : Untreated with 5-Aza-dC; + : Treated with 5-Aza-Dc
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Fig. 3 Expression of RASSF7 mRNA

in ESCC and pericarcinous tissues
C( 1-3 ):ESCC tissues; N( 1-3 ): Corresponding

RASSF7

GAPDH

pericarcinoma tissues

2.4 RASSF7 & & f& ESCC B4 ¥ ¢ KA

GIE A B g R CE 6) B,
RASSF7 B H#A M, ESCC 121 RASSF7 &
HPEYE R B TR 42 81. 2% (56/69 ) vs
53.6%(37/69),P <0.01 ], RASSF7 & 7 JCitk
S AR B I T AR S A, &
3462 RASSFT7 2 1 PHAE 3 5 (IR AR oAk 415 i
ANTa] TNM 43309 AE S R 51 20 (5] RASSF7 25 11 BH
REFIGEIFEN(F2),

Bty 45 R W, RASSF7 2K 11 28 3k BH M 1y
ESCC #H41H RASSF7 mRNA FX Kk B B E ST
RASSF7 % H # A BAMERY ESCC 2041 0.65 +0.07 vs
0.54 +0.04,1=7.144,P =0.000 <0.05 ).

%2 ESCC AL RASSF7 EE K mRNA MMEAFRIESIGRFEENXR
Tab. 2 The correlation of mRNA and protein expressions of RASSF7 with ESCC clinical pathology

Feature N RASSF7 mRNA RASSKT % P
n( % )

Age( t/a)

<55 16 0.65+0.08 14( 87.5)

>55 53 0.62 +0.08 1.396 0.167 42(79.2)  0.141 0.707
Gender

Male 50 0.63 +0.08 41(82.0)

Female 19 0.62 0.08 0.505 0.615 15(78.9)  0.084 0.772
Lymph node metastasis

Positive 33 0.66 +0.08 31(93.9)

Negative 36 0.59 +0.06 4.151 0.000 25(69.4)  6.756 0.009
Differentiation

Well/moderate 23 0.54 +0.03 12(52.2)

Poor 46 0.67 0. 56 12.863  0.000  44(95.7)  16.219 0. 000
TNM stage

[ +1 58 0.62 +0.08 46(79.3)

m+V 11 0.66 +0.08 1.592  0.116  10(90.9)  0.232 0.630

3 i B (PI3-K )7/ UEAF & B— 418 19 Ras 2400 H T--Ras

Ras GTP [iff j& 70 ¥ JF K — A8 Kk, 7
GTP 45 G IRAET Ras 5 H T WA0M K FAHEAE M,
I IR 5 55 YR, A3 RAS 251
MApTE S PIAIFEA BRI Ras Z00 R
Raf-22 2 37 4 B2 U O R0 W i Ik DL I 3 30 il

ARIRG N, AT E s 2 516 LAY Ras #HH.
YEHI. N-ras JEPRJ&—Ff GTP i, A BF5E S A K
RASSF7 12 HRE R 2400 A+, H2 RA 385 N- Ras
(1) GTP 25518 XA 5 AR FH A sh o Ja T ALl LAARAR
o7 SR, (2 HE AU AR T , FE B = RASSF7 55 R 5l )
FH RNAi FiBR N-ras JEH 4R, N7 300075 5 19 40
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Fig. 6 Protein expression of RASSF7 in ESCC( SP, x400 )
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