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[Abstract] Objective To investigate the methylation in promtor region of RASSF2 and sFRP1
in sporadic colorectal cancer patients in order to provide screening method for early colorectal cancer.
Methods The methylation in promoter region of RASSF2 and sFRP1 in serum samples of 59 sporadic
colorectal cancer patients and 59 healthy volunteers was detected by methylation specific PCR. The
association between clinicopathological features of sporadic colorectal cancer patients and methylation in
promoter region of RASSF2 and sFRP1 was analyzed. Results The methylation rates of RASSF2 and
sFRPI gene in serum of 59 sporadic colorectal cancer patients were 27.1% and 30.5% , significantly
higher than those in healthy volunteers(0%, both P<0.01). The methylation of RASSF2 or sFRP1 occurred
in 29(49.2%) patients, which was significantly higer than the methylation rate of single gene(P<0.05).
No association was found between methylation ratio of RASSF2 and sFRP1 and clinicopathological
features in sporadic colorectal cancer patients. Conclusions Methylation in promoter region of RASSF2
and sFRP1 is often detected in serum of colorectal cancer patients. The combination detection of

methylation for the two genes may provide information for early screening of colorectal cancer.
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1 RASSF2 JE A )i shF X H FeAb 1% 00, I43dr H
Silfa R BEARFIE B & 2R | At — 2B i ox 45 i &
AR FHLERI LB 22

AREFHE

— . W8

WFFEXTSK H 2009 4F 10 H 2 2010 45 A #
By R B 2 e o s AR 5 g e Tt = B ¥ i b — By
59 45 L B b B Ak 39 Bl Lotk 20
JIT A B8 Y80 G R 45 B B A B AR e R R
20 e s s W T HERR SRR Ss E des . F
A WEFERS G IPEACAERS MR BEAE I 2 A R AR
S S A (AR 48 5 5 8 AR i R RS
FEDL) IR BRZERY ORJ5 I B W51 R ) g 731k
o (R 5 KA BT ) B TNM 233 OR )5
KA ) 5 CEA AP (RETIE R &
IMiE CRP KV (RENE R ) o A 2 E TARHTE
JRAS MG KM 2 ml, W8T EDTA $T8E%E . Ik
LR [A) 1] 59 44 il e iR B A 1 I Y35 s A A A ) R

. DNA 4B H A e i

fdiF QIAamp Blood Midi Kit(Catalog No:51185)
HEAT 2 B4 LR AL DNAL 2650 A0 e i
T DNA 25 88 F40E (Aso/Aso FRT 1.8), BB
BEIE HL VKA I DNA 52884 , A BEPRI 2 DNA ) F
A& 8 ] Active Motif Methyl Detector™ Bisulfite
Modification | &K 5E ., X 130 pl CT Conversion
Reagent LA 200 wl EP &, FIA 20 wl DNA £
i1, 98°C 10 min, 64°C 2.5 h, 4°CI A7, W H AL
H 600 pl M-Binding Buffer 45 1) Zymo-Spin™
IC Column, 12 000 r/min B.0> 30 s, 7 )2 A
100 pl M-Wash Buffer,12 000 r/min 50330 s, 5%
LE(&J]H 200 pl M-Desulph onation Buffer, EbY8
H 15 min, 12000 r/min 0> 30 s, 3 FJZW 5 1 200 pl
M-Wash Buffer,12 000 r/min &0 30 s, 5 )2
Mo B3 —A 1.5 ml EP IS, A 10 pl

F 1 RASSF2 i

M-Elution Buffer, 12 000 r/min &5.> 30 s,

=, WAL FE PCR(MSP)

RASSF2 fil sFRP1 JEH G975 W2 1, 50 pl
PCR WA Z . 5xEE PCR buffer 10 pl, 10 pmol/pl
R4 1 wl, 10 mmol/L dNTPs 1 wl,3 U/pl
Taq M 1 wl,DNA 2 pl,ddH,0 34 pl, RASSF2 J[H
EPE PCR RV 2544 :93°C FiAE P 5 min; 94°C 284k
30 s,65°C (P 34k 5% 64°C (AE B 224k ) B & 45 s,
T2CHEM 45 s, F 40 NEH;72°C FRLZEM 7 min,
sFRP1 JEF P PCR R 2544 :93°C AR M: 5 min;
94°CAE M 30 s, 1B KR JE 62°C (FH 34k ) 5 63°C (F
HH AL )R 2k 45 5, 72°CHEf 45 s, 3t 40 MEHA;72°C
FRAESH 7 min, HUS wl 978579, iLA 1 pl 6xbuffer,
1T 2%B NEREBE RS LK
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fdiFH SPSS 16.0 #5100, iR
KH xR

5 =X

— _ RASSF2 #1 sFRP1 H JLAk A 46 H 175

59 15 4% Wy 9 Hi & RASSF2 H 34k 16 14
(27.1%) ,sFRP1 H 34k 18 14 (30.5% ) ; 1M1 59 151 fit
JFE X BB 241 TG — 161] & 1 RASSF2 il sFRP1 3 R B 3%
b, 2 R G (3 P<0.01), 29 1(49.2%)
R E A B 1A H AL, I R
I 2 7 T RASSF2 il sFRP1 BA— 3 [K 1 Ak K (1
P<0.05) ,RASSF2 L[ FI sFRP1 3[R 4 BH: B 4k
SEREILE 1,

.. RASSF2 F1 sFRP1 H Ak 525 B i R
s BEATFAE Y 56 22

IML7% RASSF2 Fll sFRP1 3 K B 34k 5 25 H s
Joes R I RO BRAFAE 2 TE O, L3R 2,

i

E 45 L 98 ATF I S5 R DNA TR AR

sFRP1 JE K 514 )74

FE 1E X5 R 72 (bp)
RASSF2

F Ak 5-ATTCGTCGTCGTTTTTTAGGCG-3’ 5'-AAAAACCAACGACCCCCGCG-3' 108

3k H 1L 5-AATTTGTTGTTGTTTTTTAGGTGG-3’ 5'-AAAAAACCAACAACCCCCACA-3’ 108
sFRP1

HH Ak 5'-GTGTCGCGCGTTCGTCGTTTCGC-3' 5'-AACGTTACCCGACTCCGCGACCG-3' 175

e Ak 5'-GAGTTAGTGTTGTGTGTTTGTTGTTTTGT-3’ 5'-CCCAACATTACCCAACTCCACAACCA-3' 180
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178 bp
107 bp

o

B 1 PR X AR ik B (M A UL EFF S )  a RASSE2 2E[H 3 b. sFRP1 2 K]

T2 RASSF2 Fll sFRP1 F R B Ak 5 45 1 19 I A BIRAAE 116 5¢ 2
RASSF2 sFRP1

iR P Pk Fwag X P mek pweg X0 P

Ll 2.25 >0.05 0.43 >0.05
% 39 13(33.3) 26(66.7) 13(33.3) 26(66.7)
g 20 3(15.0) 17(85.0) 5(25.0) 15(75.0)

AR (S ) 3.83 >0.05 0.08 >0.05
> 60 22 9(40.9) 13(59.1) 6(27.3) 16(72.7)
<60 37 7(18.9) 30(81.1) 12(30.8) 25(69.2)

19 S, PR B 0.52 >0.05 0.85 >0.05
H 15 3(20.0) 12(80.0) 6(40.0) 9(60.0)
I 44 13(29.5) 31(70.5) 12(27.3) 32(72.7)

R YA 0.04 >0.05 0.49 >0.05
4 32 9(28.1) 23(71.9) 11(34.4) 21(65.6)
i 27 7(25.9) 20(74.1) 7(25.9) 20(74.1)

I B2 Y 0.66 >0.05 0.01 >0.05
2] 52 15(28.8) 37(71.2) 16(30.8) 36(69.2)
95 7 1(14.3) 6(85.7) 2(28.6) 5(71.4)

Jilgga oAk 0.57 >0.05 2.70 >0.05
& 6 2(33.3) 4(66.7) 2(33.3) 4(66.7)
i 38 11(28.9) 27(71.1) 9(23.7) 29(76.3)
1% 15 3(20.0) 12(80.0) 7(46.7) 8(53.3)

T 504 0.40 >0.05 0.13 >0.05
T, 6 1(16.7) 5(83.3) 2(33.3) 4(66.7)
T, 10 3(30.0) 7(70.0) 3(30.0) 7(70.0)
T, 22 6(27.3) 16(72.7) 7(31.8) 15(68.2)
T, 21 6(28.6) 15(71.4) 6(28.6) 15(71.4)

N 7 0.75 >0.05 3.07 >0.05
No 47 13(27.7) 34(72.3) 10(21.3) 37(78.7)
N, 7 3(42.9) 4(57.1) 2(28.6) 5(71.4)
N, 5 1(20.0) 4(80.0) 2(40.0) 3(60.0)

M 43 1] 0.31 >0.05 2.39 >0.05
M, 49 14(28.6) 35(71.4) 17(34.7) 32(65.3)
M, 10 2(20.0) 8(80.0) 1(10.0) 9(90.0)

CEA (ng/ml) 0.44 >0.05 0.01 >0.05
>5 29 9(31.0) 20(69.0) 9(31.0) 20(69.0)
<5 30 7(23.3) 23(76.7) 9(30.0) 21(70.0)

CRP(mg/L) 0.78 >0.05 0.00 >0.05
> 10 39 12(30.8) 27(69.2) 12(30.8) 27(69.2)
<10 20 4(20.0) 16(80.0) 6(30.0) 14(70.0)
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FARICR B 57 Nagasaka 255 A B, 57.1%
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i [ 25 B FR 3 1075 RASSF2A J5 37 1 LAk A%
H 58%., Le Pessot S5 HE | L iE RASSF2 H
ST RS B R A TR AR,

sFRP1 /& Wnt {557, HRERikiaT
L Wnt-frizzled 15545 5@ B Wnt {5 538 7
R A M A A ik T S bt T
SVl B, 1 Y S TS S A B e
95 S5 22 0 IR ) R A S DA OGS 2007 4 Qi AL
LI, 45 EL e sFRP1 AL L H93.1%
PR EAR SR IE R B, S5 AR 4L 21 sFRPT SE
IR 61.5%, FIRZ5 LR | sFRP1 JE A
Ji BhF X R Ak 2 TR 4 R R DL A R
BLi

AR, ARG B B TS RASSF2
Fl sFRP1 AL 2531 R 27.19%F1 30.5% , Wi & AT
A H 30 P A o 49.2% , B AR T [ 4h SCRik
A 0 R, HAR R B 551 AR BRARAE A G, 4
B 32 B DR 0] e AR T IAL T AN R 44U AT A
255 53 b IR RE A B AN 5 LA b R R 4%
HB AT RS M e R . AR SEIR 2 RAL R | A
FEPR 9 I3 2 T AR RCR I AN &, T B HoA
P FE PR G ) A T 3

AR5 R FH I3 o3 9 3 R MSP HY 3 Ak iy
R, FHEE T A B S5 I Bk 1 B 5t ity 2E A A
FEARKEI | W Ry a4y ek BB Y TR, [RIIER
B WA [V 30 0 o e 4 i) 35 A1 PR £ 1)

RGN AT 458 s AU | I RASSF2 il sFRP1 B[RS
2f) 5 X AR R RE AR B M5 Wi e 1 K e
FIARICH , D9 S8 W sl B DA R AL 1 R B

2 £ X W

(1] B BN, W4T % miR-124a LD H LR AN E
TEALURIIPER ()], AR ImAMRHRE, 2011,14:136-139.

[2] Bandres E, Agirre X, Bitarte N, et al. Epigenetic regulation of
microRNA expression in colorectal cancer [J]. Int ] Cancer, 2009,
125.2737-2743.

[3] He Y, Cui Y, Wang W, et al. Hypomethylation of the hsa-
miR-191 locus causes high expression of hsa-mir-191 and
promotes the epithelial-to-mesenchymal transition in hepatocellular
carcinomal J ]. Neoplasia, 2011,13,841-853.

[4] Donninger H, Hesson L, Vos M, et al. The Ras effector
RASSF2 controls the PAR4 tumor suppressor [ J]. Mol Cell Biol,
2010,30:2608-2620.

[5] Akino K, Toyota M, Suzuki H, et al. The Ras effector
RASSF2 is a novel tumor-suppressor gene in human colorectal
cancer [J]. Gastroenterology, 2005,129.156-169.

[6] Clark J, Freeman J, Donninger H. Loss of RASSF2 enhances
tumorigencity of lung cancer cells and confers resistance to
chemotherapy [J]. Mol Biol Int, 2012,2012.705948.

[7] Praskova M, Khoklatchev A, Ortiz-Vega S, et al. Regulation of
the MST1 kinase by autophosphorylation by the growth inhibitory
proteins RASSF1 and NORE1, and by Ras[J]. Biochem J, 2004 ,
381:453-462.

[8] Nagasaka T, Tanaka N, Cullings HM, et al. Analysis of fecal
DNA methylation to detect gastrointestinal neoplasia [J]. J Natl
Cancer Inst, 2009,101;1244-1258.

[9] Lee BB, Lee EJ, Jung EH, et al. Aberrant methylation of APC,
MGMT, RASSF2A, and Wif-1 genes in plasma as a biomarker
for early detection of colorectal cancer [J]. Clin Cancer Res,
2009, 15.:6185-6191.

[10] Le Pessot F, Michot F, Michel P, et al. Prognostic value of
circulating mutant DNA in unresectable metastatic colorectal
cancer[ J]. Ann Surg, 2010,251.275-280.

[11] He B, Lee AY, Dadfarmay S, et al. Secreted frizzled-related
protein 4 is silenced by hypermethylation and induces apoptosis
in beta-catenin-deficient human mesothelioma cells [J]. Cancer
Res, 2005, 65.743-748.

[12] Urakami S, Shiina H, Enokida H, et al. Epigenetic inactivation
of Wnt inhibitory factor-1 plays an important role in bladder
cancer through aberrant canonical Wnt/B-catenin signaling
pathway[ J]. Clin Cancer Res, 2006,12:383-391.

[13] QiJ, Zhu YQ, TLuo J, et al. The role of secreted Wnt-antagonist
genes hypermethylation in early detection of colorectal tumor|[J].
Chin Med J, 2007,87:1954-1957.

[14] FEMR, EHE, 3240, 5. KGN m & & R T stpl FER
FEAE R EAE ) ] BURTE AL B A Ai2TF, 2011,16:105-108.

(ke H 491:2013-05-04)



