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Analysis of Methylation Status of RASSF1A promoter Region and

Transcription Level of Downstream Genes in Non-Small Cell Lung Cancer’
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ABSTRACT Objective: To investigate the methylation status of RASSFIA promoter region and transcription level of
downstream genes in non—small cell lung cancer (NSCLC). Methods: 58 resected non—small cell lung cancer and corresponding
normal lung tissue sample were collected. Methylation specific PCR was conducted to determine the methylation status of RASSF1A
promoter, and Northern blot analysis was conducted to detect the transcription levels of SM22, SPARC, SDHB and CCND,
Results: Among 58 NSCLC samples,the positive rate of methylation of RASSF1A promoter was 34.5% (n=20); there was no
significant correlation between the methylation status and clinical parameters. Transcription levels of SM22 and SPARC were
significantly down—regulated in RASSF1A methylated cases. Conclusion: Frequent hypermethylation of RASSF1A promoter exists
in primary non—small cell lung cancer, which is assoctated with the down—regulation of downstream gene SM22 and SPARC, so 1t

is suggested that RASSF1A plays a multifunctional role in the genesis of non—small cell lung cancer.
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Fig.1 Methylation analysis of RASSF1A
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* Student's t test.
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¢ X “otest.

2 5BR

2| BREURREHEKFENXR
20 B (34.5% ) EHLUTR AT RASSFIA [ 31T X 389
P, P RMETEIAEA DGR Bon, WP BN
EEFEGFADEE R, (B 0P B SRGRSEZ
BHXRINER 1 IR, ESHAREZE LT EER,
2.2 RASSFIA Ti#EEREKF
BEHLIEIRT 8 B 2L An 8 I3 T EALBRRH . ST
RASSF1A F MY RO, SM22 H SPARC TEF 1k
Ry RIABAE P HALA 5 HIRE K 60% 1 50%, %57 B¥E
SDHB Hl CCND3 Y &R B il T X%, HME
JitFE,
3 itig
AR T 58 B/ 40 i B F MR AH LD
RASSF1A FM A 313 E T AL, 5 R RATP RILRHR
37 34.5%(20/58) , 5 EKIRIE ) 30-40%"*9—F,
AR R RASSFIA BN ZHMEN AL ARDE
HEEM, BRHAGENTRE2ZWH. TALKA
RAFFS1A 7] Ll 41 £1 45 SM22 SPARC.SDHB Hl CCND3
TERRY 66 MM, AR DT 8 (T EALn 8 FlFENT &
LR FIT RASSFIA FUifX 4 MER M RLIFO . SM22
SPARC 7F P ZALA Y RIA B T ML B FREML, AKX E
fiT7T fE & RASSF1A (AN, SPARC 1AL HfifE  FLARAE |
Ziipsn REE WS AR 2 MR R R BT
Himem, HIRFRRY, FERRE T SPARC (KKK 5 CpG
5 BE PR X, BRI B SR SPARC HEGHYEHAH
ZRAIGE, T LA MBS A m A A o MRAT BT R
#71 , SPARC Tr3E /N MU R Y 7= A Rkl 2 SR AR M L (X AT
B — BT ISR
B2 AB/N B T TE B R LU B RASSFIA Ji 3h
FEPRA, IS THREKN SM22 H1 SPARC RYKIA T ME
IR X, 27~ RASSFIA fRdE/INR MU BE Y R A iR B S0 E
Mo JS4 RASSFIA T2 5E N 64 4k 15 R AR R A R Ry
A, (ORI RAHLH 15 f it — DB RIE T
I
[11 Virmani AK, Fong KM, Kodagoda D, et al. Allelotyping demonstrates
common and distinct patterns of chromosomal loss in human lung
cancer types[J]. Genes Chromosomes Cancer, 1998,21(4):308-319
[2] Hung J Kishimoto Y, Sugio K, et al. llete-specitic chromosome 3p
deletions occur at an early stage in the pathogenesis of lung
carcinoma[J]. JAMA, 1995,273(7):558-563
[3] D.G. Burbee, E. Forgacs, S. ZU chbauer-MU ller, L. Shivakumar, et al.
Epigenetic inactivation of RASSF1A in lung and breast cancers and
malignant phenotype suppression, J[J]. Natl Cancer Inst, 2001,93(11):
691-699
[4) Dammann, C. Li, J.H. Yoon, P.L.. Pfeifer, et al.,Epigenctic inactivation
of a RAS association domain family protein from the lung tumour

suppressor locus Nat[J]. Genet, 2000,25(7):15-319

[5] T.Kuroki, F. Trapasso, S. Yendamuri, et al. Allelic loss on



RREVESHE

Progress in Modern Biomedicine

2006 Vol.6 No.12 -39

chromosome 3p21.3 and promoter hypermethylation of semaphorin
3B in non-small cell lung cancer [J]. Cancer Res, 2003,63 (12):
3352-3355

[6] A. Agathanggelou, S. Honorio, D.P. Macartney, A. et al. Methylation
associated inactivation of RASSF1A from region in lung, breast and
ovarian tumors[J]. Oncogene, 2001 ,20(8):1509-1518

[7] J.H. Yoon, R. Dammann and G.P. Pfeifer, Hypermethylation of the
CpG island of the RASSFIA gene in ovarian and renal cell
carcinomas, Int. J[J]. Cancer, 2001,94(3):212-217

[8] M.S. Song, S.J. Song. N.G. Ayad, et al. The tumor suppressor
RASSFI1A regulates mitosis by inhibiting the APC-Cdc20 complex,
Nat[J]. Cell Biol, 2004.6(2):129-137

Bi¢ che, J. Ahmed-Choudhury, B. et al

Identification of novel gene expression targets for the Ras association

[91 A.Agathanggelou, 1.

domain family 1 (RASSF1A) tumor suppressor gene in non-small cell
lung cancer and neuroblastoma tJ]. Cancer Res, 2003,63 (21):
5344-5351

[10] W.D. Travis, T.V. Colby, B. Corrin, et al. Histological typing of lung
and pleural tumors[J]. Spriner, Berin, 1999,13(7):432-437

[11] Y.Sekido, M. Sato, N. Usami, et al. Establishment of a large cell lung
cancer cell line (Y-ML-1B) producing granulocyte colony-stimulating
factor, Cancer Genet[J]. Cytogenet, 2002,137(1),33-42

[12] K.Shigemitsu, Y. Sekido, N. Usami, et al. Genetic alteration of the
B -catenin gene (CTNNBI) in human lung cancer and malignant

mesothelioma and identification of a new homozygous deletion.

Oncogene, 2001,21(12):4249-4257

[13] H. Endoh, Y. Yatabe, S. Shimizu, et al. FIA gene inactivation in
non-small cell lung cancer and its clinical implication [J]. Int. J.
Cancer, 2003,16(1):45-51

[14] CGilles, JA. Bassuk, H. Pulyaeva, et al. Thompson, SPARC/ostconectin
induces matrix metalloproteinase 2 activation in human breast cancer
cell lines[J]. Cancer Res.,1998,58(11):5529-5536

[15] H.Porte, E. Chastre, S. Prevot, et al., Neoplastic progression ol human
colorectal cancer is of the
stromelysin-3 and BM-40/SPARC genes [J]. Int. J. Cancer, 1995,64
(1): 70-75

[16] J. Brabender, R.V. Lord, R. Metzger, J. Park, D. Salonga and K.D.
Danenberg et al. Differential SPARC mRNA expression in Barrett's
oesophagus[J]. Br. J. Cancer, 2003, 89(10):1508-1512

(177 A. Chlenski, S. Liu, S.E. Crawford, et al. PARC is a key

associated with overexpression

Schwannian-derived inhibitor controlling neuroblastoma tumor
angiogenesis[J]. Cancer Res, 2002,64(11):7357-7363
[18] N. Dhanesuan, J.A. Sharp, T. Blick, ¢t al. Thompson,

Doxycycline-inducible expression of SPARC/Osteoncctin/BM4C in
MDA-MB-231 human breast cancer cells results in growth inhibition,
Breast Cancer Res[J]. Treat, 2002,25(1):73-85

[19] N. Sato, N. Fukushima, N. Maechara, et al, SPARC/osteoncctin is a
frequent target for aberrant methylation in pancreatic adenocarcinoma
and a mediator of tumor-stromal interactions [J]. Oncogene, 2003.19
(13):5021-5030

NILTH( L3RSE 16 W)

BRI T LA S SZ R P H] TR & i, & 1 iy
I~13 S Y 3" M 4 (B AR R HEAT <-OH” &M B
SR THELEY,

4 Hik

K H CoMFA #il CoMSIA J5 #2237 3D-QSAR HiAIAR{Y
HAT RS THBE 7 10T L X5 AR AR R AT B4 04 BLI BE A1
CoMFA fil CoMSIA )y =4 FALRIE LWL iR T1LE Y
AURIBOC R, 3 T BB RERE L MM I R, TRIL S YRy
3GALE A TIA R AR AU I S BRLY (R B ANEK MR Ay
FEM LR 3T 4TSS T A SUESE R B MR L f MR B B
P X Se 2518 Ryt — DAL AR M T BRI

3 % Xk
{11 Cameron NE, Cotter MA, Basso M, et al. Comparison of the effects
of inhibitors of aldose reductase and sorbitol dehydrogenase on neu-
rovascular function, nerve conduction and tissue polyol pathway

metabolites in streptozotocin-diabetic rats{J]. Diabetologia, 1997,40:

271-281
(2] Petrash JM. All in the family: aldose reductase and closely related

aldoketo reductases[J]. CMLS, Cell. Mol. Life Sci. 2004,61:739-749

(3] Axdh, BAEH. BRI K R 577 [] A, 2003,27 ).
88-91

(4] EAE FBLRABIE R H M6 E BT[] PHBM LK,
2004, 20 (2): 9-11

[5] Rastelli G, Costantino L. Moleccular dynamics simulations of the
structure of aldose reductase complexed with the inhibitor tolrestat{J].
bioorganic & Medicinal Chemistry Letters 1998, 8: 641-646

[6] Klebe G, Abraham U, Mietzner T. Molecular similarity indices in a
comparative analysis (CoMSIA) of drug molecules to correlate and
predict their biological activity [J]. J. Med. Chem. 1994, 37 (24):
4130-4146

[7] Ferné ndez M, Caballero J, Helguera AM, et al. Quantitative
stmcture-actfvity relationship to predict differential inhibition of
aldose reductase by flavonoid compounds[J]. Bioorganic & Medicinal
Chemistry 2005, 13: 3269-3277

(8] &b, TEA, & F#. LAt &) CoMFA F ik s HE R f ) IR
LB FRAM] 45 541, 2003, 61 (7): 1129-1135

{91 kA, AR, K74 RN TF A 554 A (CoMEA) h 4 547 itt
A ] ‘e, 2000, 12 (2): 203-207

[10] AR KT H KR, F MY =k ARAK A HNEE
MRk £ F[] 4L F 1R, 2005, 63 (7): 617-624



