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The abnormal methylation of RASSF1A in pancreatic cancer detected by bisulfite genomic
sequencing PCR combined TA clone sequencing technology

PENG Quan'?,ZHANG Li-jie’, CAI Hui-hua',GAO Wen-tao',ZHAO Cheng-gong?, QIAN Zhu-yin'* ,MIAO Yi'
("Department of General Surgery,the First Affiliated Hospital of NJMU,Nanjing 210029 ;’Department of General
Surgery,’Department of Oncology,The 105th Central Hospital of People’s Liberation Army,Hefei 230032 ,China)

[Abstract] Objective:To explore the methylation status and expression of Ras association domain family 1A (RASSF1A),and the
possible effect between promoter aberrant methylation and the pathogenesis of pancreatic cancer. Methods: We detected the
methylation status of RASSF1A promoter CpG island (CGI) in pancreatic cancer cell line PANC-1,normal pancreatic tissue and 1
pairs of pancreatic tissues (cancer and para-cancerous tissue) by using bisulfite genomic sequencing PCR (BSP) combined with TA
clone for sequencing. The methylation rate of RASSFI1A in PANC-1 was compared before and after treatment of the inhibitor of DNA
methyltransferase (5-aza-2-deoxycitydine,5-aza-dC) ,and reverse transcription PCR(RT-PCR) were used to explore mRNA expression
of the RASSF1A gene. Results; The average methylation rate of RASSF1A promoter CGI was 100.00% in PANC-1,1.79% in normal
pancreas,93.75% in para-cancerous tissues,and 100.00% in cancer tissues. The methylation rate of para-cancerous or cancer tissue
was higher than that of normal pancreas(P < 0.01),but there was no significant difference between para-cancerous tissues and cancer
tissues (P > 0.05). After the treatment of 5-aza-dC,the methylation rate in PANC-1 was decreased to 88.89% (P < 0.05),but the
mRNA of RASSFIA had no change. Conclusion; This promoter hypemlethylation is correlated with RASSFI1A gene expression in
pancreatic cancer cell line PANC-1 and pancreatic tissues,and plays a key role in RASSF1A silencing. Aberrant hypermethylation of
RASSF1A could probably become early diagnosis index and treatment target of pancreatic cancer.
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CpG island and methylation detection site in RASSF1A gene
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Figure 3 The sequencing results of TA clone
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eV M3 % . Shivakumar 281V @3 W55 K
RASSF1IA MEHEEACE LA T cyclinD1 HYER4E, B]
BELIBT T cyclinD1 A1 ) 40 it 44 78 55 %, AT RELLE T
YN G1 ) S HHEEAR | 55— Pl &5 Ras 38
AHIEAIBLE, 24 Ras 8% (55306 5, EEE
Ras/RASSF1/ERK il [} 615 5 b 40 il 4% i3 31 240
JELPN, A L Al B AT B R SR R )
fB121 RASSFI1A Al fEE Ras Fifs 55 S ag—14
N, 5 Ras 8 U =B R S K8 A9 TE A 1
VEF, RBLH Z ARG A S A =,

HATIA R RASSFIA R kG EE R 58
IR SRR S A s PSS UR LN TSN
A0l g A YIRS DNA P Ak 2 g 4 5L
PR % () SR AL, AEREFP IR 0T 2 ME—AILH] , 78
JibsRE 4 i TR AT RASSFIA (9235 , 88 T WS 3

Figure 4

FIX CGI iy H AL, 3O 4% , 97T WL DNA H

FARFER W T (0 52
ARHWFFELL BSP £54 TA 5o B FF A4 7 B A fie

BRI AN AR PANC-1 AR 42N o5 2 2 Kb s

JHRMR 414 RASSFIA JH 8l X UL R | X Fh 7 ik

A LARI S — B 3 81 R i 24 CG i, AHXF

COBRA"™"k I B AL FE 577 PCR (methylmion spe-

cific PCR,MSP) , ] LAST 42 | S0 fEmf HuAS DU 5 19

BB BRSO, AT K& SRR A Ak i

FIgs M S8 I B S FIEF 48 (P <

0.01),1X 5 RASSF1A £ ) mRNA FikHi—3k,

Jiaa S g 55 Al 20 2 () F Ak R I e ik 35 TG I W 22

5t, VLB RASSF1A Ji gl X 58 I 3k A X Ji M

1) S A e R i i P B A A B i A 1

HYIZWiHE bR, A2 h PANC-1 41/fikk RASSF1A

5 BT IX H LR &3k 100.00% , mRNA T3k, 2

it AH IS, B IR BT R R, (B4

mRNA ik 3 0] e 2 H SR FEASI IR T 2L

PR AL AT ik 88.89%

DNA F AR Mt 1% 2 vh i) —Fh AL
FIAEANYS Bk R 1) o 7 1 1 L F s ik PR 2 5k
IR, I L3k i e A5 £ 20 i 14 A 2o R b BB AR E A%
RN E i i PN N DS I R S e A E I L A o B UAY
) 35 PR B e R | ST ks B i 28 v i ek 2
AR A 38 AR W BB X i g 1) T B A G T &
FERURAER . HAL 5-aza-dC B £33 AR5, %
2 AE FLA A g T O T S AT R
HARERE RS, DNA FEL A 200 0%, ik
RASSF1A R 7 R L 21 i Ak R Rk
{90 K LA i ged it Je v BT R R VE L I 5 B AE R
R RREA oS
[SZ k]

(1] TR, IREESE, TEoh, 5. W HE A A AR Tk
I PR L bR bR S A (D). R Rt ERR R iR (A SR
REFRR) ,2009,29(4) : 534-538

[2] ¥ Mk (TR, 280040, 5. JBEIRIE MRI KA B AR &
HZWin [J1]. e ERREER (ARFHER),
2008, 28(1):104-105

[3] Van der Auwera I,Bovie C,Svensson C,et al. Quantitative

methylation profiling in tumor and matched morpholog-
ically normal tissues from breast cancer patients[J]. BMC
Cancer,2010,10.97

[4] Senchenko VN, Anedchenko EA,Kondratieva TT,et al.

Simultaneous down-regulation of tumor suppressor genes



Moa

B B K ¥

3B 1M
20124F 1 A

S

(5]

(7]

[10

—

[11]

[12]

[13]

RBSP3/CTDSPL,NPRL2/G21 and RASSF1A in primary
non-small cell lung cancer[J]. BMC Cancer,2010,10.75
Juhlin CC,Kiss NB,Villablanca A,et al.
Promoter Hypermethylation of the APC and RASSF1A
Tumour Suppressors in Parathyroid Tumours [J]. PLoS
One,2010,5(3):e9472

Hu L,Chen G,Yu H, et al. Clinicopathological significance

Frequent

of RASSF1A reduced expression and hypermethylation in
hepatocellular carcinomalJ]. Hepatol Int,2010,4(1):423-
432

Dumont N,Crawford YG,Sigaroudinia M,et al. Human
mammary cancer progression model recapitulates methy-
lation events associated with breast premalignancy [J].
Breast Cancer Res,2009,11(6):R87

Misawa A,Tanaka S,Yagyu S,et al. RASSF1A hyper-
methylation in pretreatment serum DNA of neuroblastoma
patients:a prognostic marker [J]. Br J Cancer,2009,100
(2):399-404

Herman JG,Graff JR,Myohanen S,et al. Methylation
specific PCR; A novel PCR assay for methylation status of
CpG island [J]. Proc Natl Acad Sci USA,1996,93.9821-
9826

VS W IUZR 2R TR AR 3 Sk e [ .1
s, 2007 ,7(5) : 340-341

Shivakumar L,Minna J,Sakamaki T,et al. The RASSF1A
tumor suppressor blocks cell cycle progres sion and
inhibits cyclinD1 accumulation [J]. Mol Cell Biol,
2002,22(12):4309-4318

Tommasi S,Dammann R,Jin SG,et al. RASSF3 and
NORET1 ;identification and cloning of two human homolo-
gues of the putative tumor suppressor gene RASSF1[]].
Oncogene ,2002,21(17):2713-2720

Khokhlatchev A ,Rabizadeh S,Xavier R,et al. Identi-

[14]

[15]

[16]

[18]

[19]

[20]

[21]

fication of a novel Ras-regulated proapoptotic pathway
[J]. Curr Biol,2002,12(4) :253-265
Ortiz-Vega S,Khokhlatchev A,Nedwidek M,et al. The
putative tumor suppressor RASSF1A homodimerizes and
heterodimerizes with the Ras-GTP binding protein Norel
[J].Oncogene 2002,21(9):1381-1390
Yu MY, Tong JH,Chan PK,et al. Hypermethylation of the
tumor suppressor gene RASSFIA and frequent
concomitant loss of heterozygosity at 3p21 in cervical
cancers| J].J Cancer,2003,105(2):204-209
Chan MW ,Chan LW ,Tang NL. Frequent hypermethylation
of promoter region of RASSF1A in tumor rissues and
voided urine of urinary bladder cancer patients [J]. Int J
Cancer,2003,104(5):611-616
Paulsen M, Ferguson-Smith AC. DNA methylation in
genomic imprinting development and disease[J]. J Pathol,
2001,195(1):97-110
Xiong ZG,Laird WP. COBRA ;a sensitive and quantitative
DNA methylation assay [J]. Nucleic Acids Res, 1997,25
(12).2532-2534
Yu MY, Tong JH,Chan PK,et al. Hypermethylation of the
tumor suppressor gene RASSFIA and frequent c
oncomitant loss of heterozygosity at 3p21 in cervical
cancers|J]. J Cancer,2003,105(2):204-209
Mack GS. Epigenetic cancer therapy makes headway[] ].
J Natl Cancer Inst,2006,98(20) ; 1443-1444
Shaker S,Bernstein M, Momparler LF,et al. Pre-clinical
evaluation of antineoplastic activity of inhibitors of DNA
methylation (5-aza-2’-deoxycytidine) and histone dea-
cetylation (trichostatin A, depsipeptide) in combination
against myeloid leukemic cells [J]. Leuk Res,2003,27
(5):437-444

(WFsEH#] 2011-07-07



