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[ Z=E] H - K2t E i das 1 41 Ras AH2E X Z % 1 A( ras-association domain family 1A, RASSFIA YRK S B H 3L
LA Cyclin D1 F1 P53 25 1325, 20T B A1 545 BRI PROBTBIARAE A 06 2R . J7 V2% i 2008 4F 8 J % 2000 4 8 J] KifgIE
BEm BERL 37 4145 EAIm AL 4V 14 BRS8N S 5 em DISMZ brAs . H L4k Hr 5% PCR( methylation-specific PCR,
MSP K25 B 2 21 RASSFIA FE R s T B 34k, e l 2k Ak A N 245 B s 40 Cyclin D1 AT P53 25 H 1%
i, T RASSFIA 5 3 FH 34k Cyclin DI 1 P53 ik B CIENE LA, = 3% 545 EL I i I PR BIURRAF A AH DG E . 45 2R 37 i
4EH 42U RASSFIA JE 3T W 34k 23 B 62.16% ), 14 B 55420 RASSFIA JA 3 7 H 34k 4 12 11( 85.71% );37
WEAH LR Cyclin D1 BHPE 14 4( 37.84% ). P53 BAYE 15 #il( 40.54% ), 14 5540214 Cyclin D1 F p53 Fak¥ rAME, B
B LH R RASSFIA SR8 T W AL PR 5 T 45 (P <0.05 ). 45 H Wi B EIR 5 Cyclin D1 BB AME(P <
0.05 ), WELEH 5 P53 Rk R IEMHI( P <0.05). ZEWHRALIH RASSFIA s FHEALS Cyclin D1 A1 P53 YA TCAH
Sett. G50 RASSFIA J3 3T HI3E4L Cyelin DI Rl PS3 2 14615 =& MU S IR B 4% A a0 4 2 TR — 52 3 3L

[ k@R ] Z5EM; Cyclin D1;P53;Ras FHIC X 1A B
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Relationship of RASSFIA promoter methylation with expressions of Cyclin D1
and P53 in colorectal cancer

HU Jia-le*, CHEN Yun®, LIU Sheng*, CHEN Sen-lin*, JIANG Meng-jie"( a. Department of General Surgery; b. Depart-
ment of Laboratory Medicine and Pathology, No.411 Hospital of PLA, Shanghai 200081, China )

[ Abstract ] Objective: To examine RASSFIA promoter methylation and Cyclin D1 and P53 expressions in colorectal
cancer tissues, and to analyze their relationship with the clinicopathologic characteristics of colorectal cancer. Methods:
Thirty-seven colorectal cancer and 14 peri-cancer tissue samples were obtained from Changhai Hospital during Aug. 2008
to Aug. 2009. RASSFIA promoter methylation in colorectal cancer tissues was detected by methylation-specific PCR
( MSP ); expressions of Cyclin D1 and P53 in colorectal cancer tissues were examined by immunohistochemistry assay.
The relationship among RASSFIA promoter methylation, Cyclin D1 and P53 expressions and their relationship with clinic-
pathologic characteristics of colorectal cancer was analyzed. Results: Methylation of RASSFIA promoter was found 23
(62.16% ) of the 37 colorectal cancer tissues and 12 ( 85.71% )of the 14 peri-cancer tissues; 14 ( 37.84% ) of the 37
colorectal cancer tissues had Cyclin D1 expression and 15 ( 40.54% ) had P53 expression. Cyclin D1 and P53 expressions
was negative in 14 peri-cancer tissues. RASSFIA promoter methylation rate in rectum cancer was higher than that in the
colon cancer ( P <0.05 ). Cyclin D1 expression was negatively correlated with patient age ( P <0.05 ), and P53 expres-
sion was positively correlated with lymph node metastasis ( P <0.05 ); RASSFIA promoter methylation had no relationship
with Cyclin D1 or P53 expressions ( P >0.05 ). Conclusion: Combined detection of RASSFIA promoter methylation, Cy-
clin D1 and P53 expressions may lay a foundation for studying development and progression of colorectal cancer.

[ Key words ] colorectal neoplasms; Cyclin DI; P53; ras-association domain family 1A gene ( RASSFIA )
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EEN L A NG R T & SR Y S VAL
ACHENPE , H AR E RS R R A R 10% IR AL
FISHR G YARE L E . Ras MIE XK 1A FEH
( ras-association domain family 1A, RASSFIA VIEIEH
ATz IR, AR Z R R R
JA BT X AR 2R 6K . RASSFIA SEA A 3))
T CpG 5 Y H LA A 22 e 4 23 0 g £ 44
R FRRT ARSI 3, pR O 1 I LA R AR A A i
{H-". H RASSFIA {E45 i e ) 22k 1 1
A IRGE . AR R DI( Cyclin D1 )ES 5410
R — PP R T AE N T s T A e i
JEFGRIG ;P53 BN 2 IR I 3L R 2
—o RVF RASSFIA WAL S 55 Cyclin D1 H1 P53 Ay
KR A BT I HOE S B &k R R IIA

W
1 #MB5EFZ*

1.1 ARACRIR A £ 29K 7

WC£E 2008 4E 8 F ZE 2009 4F 8 J 17 I B i 3
BHAZE B TEARTA AR BE B 2020 37 51, 23 0 B
2137 ) gL AL S em IS LLILY
14 6], ARASBRIG S BV E T - 80 CUKFRAE, [l
BUMAHSUWEA IS, AL EFE RS 25 6l & 12
], 4F1% 30 ~86 &, AR IRl 67 2 o HRMIEFRAL
Sy B 21 B, 550 16 BIC ZAREE R 7 191, T LS
g 6 B KES5 7 2 B, B 1 B ). % WHO 432bx
e, 37 W45 B g vh s oAk 2 B, b kg 31
B AR I 4 6], ARJ5 A k25 R 8 .
A BB AR AR 2 AT AR . BT
A Cyclin D1 SseREhiikns A i KHAEHE A S

FRZS A, BT PS3 HLTEREPTIR  Envision A1k
ALK IR ) £ & DAB {55 3 DAKO 2w 77
fie BUAR TAERBERE Sl 1:50,
1.2 DNA #£J

it g 2 ZURN 8 55 AH 2RI L AT SR AT Qiagen
3w 1) QlAamp DNA il #2475 £( Cat. No. 51340 )
JEHLZH 2! DNA. DNA 4 5h 1Y Dy /Dy (H N 1.6 ~
1.9, ZRLEGFEAIHIZIE L] DNA 1 D,/ Dy, THAF
BESR W LT R 2 H RS
1.3 TABR 840131545 DNA

KH Qiagen /A H) 4 EpiTect Bisulfite Kit ( Cat.
No. 59104 ) AbFRE $2 A4 FEA DNA, #Z FRUEH]
TERAE 200 wl (9 PCR 45 & RO AK 52 : DNA
1 ng ~20 pg RNase — free 7K AME] 20 wl ), WA R £
e P 85 wl, DNA fR4P G2 ol 35 wl, EAFH 140
wlo 7€ PCRAY AT R iR R, 31 5 h: 99 € 5
min,60 °C 25 min,99 °C 5 min,60 °C 85 min,99 C 5
min,60 °C 175 min,20 CfHE . £ BL.BW .BD %
2 0L B, B S HN 20l BV AR 206 B2 i B B
O FE R A RE AR |, B304 DNA
1.4 MSP A 25 A W & B 5 4147 % RASSFIA
AR BzF X FRLHHEIL

K] DNA HEEAL 5 5 1 PCR( methylation-spe-
cific polymerase chain reaction, MSP ) ¥ 17 45
KH 3 X512 58 AL A B i 1 25 FEAS DNA i
T PCR Y ¥, Bl Sk 2 |, HFH 3% 1.
PCR S Ry W %6 S I 1§25 PCR, &0k 28 — %8 )5,
H3EAk (M) PCR 7=#)°4 76 bp, dEH %4k ( U ) PCR
71k 81 bp,2. 5% B HE LUKk %5 PCR N 45
B G5 ERERRASH MSP 21145 1 264G

Fz1 MSP3|YFFIERRNEEG

Tab.1 Primer sequences and reaction condition of MSP

Annealing
Primer Sequences Cycling number
temperature ( ¢/°C )

RASSFIA_F1 5'-GTTTAGTTTGGATTTTGGGGGAG-3’ 59 23
RASSFIA_RI 5'-CCCRCAACTCAATAAACTCAAACTC-3'

RASSFIA_MF1 5'-GGGTTCGTTTTGTGGTTTCGTTC-3’ 63 30
RASSFIA_MRI1 5'-TAACCCGATTAAACCCGTACTTCG-3'

RASSFIA_UF1 5'-GGGGTTTGTTTTGTGGTTTTGTTT-3’ 63 30

RASSFIA_URI

5"-AACATAACCCAATTAAACCCATACTTCA-3’
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1.5 SBRABAFELNLE AHERETHEEF
Cyclin D1 #= P53 & & 9 k&

PR R AR AN o 051) 04 ] 20 A B 0 SRS R 4 pum 3%
SEYI . RS 2K ,0. 01 mol/L PSR £h 5% v
WL IR RS 5 20 min, BUH A1, PBS ks
Y1 R o5l n—dt( P Cyelin D1,P53 ),4 C K
FAE 7, PBS #hyk)JE T Il ChemMate™ EnVision/HRP
o/ /NI , 2 I &% P OICE 30 min, PBS
YEJG I DAB 45 5 ~ 10 min, ZR AN 4y, B,
B WS, DU PR, DL PBS AU —Pi o Bk
X RE EVRTBEE R Ry BHPE X R G € 485 5 0 e A
#E - BEAS E A5 AT 100 1 48 o BH A 48 i 09 E o3
> 10% K FAYE . <10% R EYE
1.6 %itsam

RASSFIA HIBALR Cyclin D1 £l P53 5K 1
ZH ] LR Fisher's A5 ff 46 56 5 16 A 8] 14 5C 3R 43
iR H Spearman S5 543 M7 Cyelin D1( % P53
A )FRIRA SRR UL R “ RASSFIA B Ak FidE
H AR SRR 19 531 22 5ok ] Wilcoxon Bk FTES:
Bio BB Gt o M B A Stata 11. 0 B 47,
P <0.05FR R ERAGITFE L.

2 & R

2.1 4 AMIEALE T RASSFIA B 3h-F F A5
MSP A 25 T B 1) w37 BilHCE Tk
JiEE AL 4 RASSFIA K )5 sl 7 W 34 A 23 fl,
F LR Ty 62. 16% ;14 Biljms74141 12 4] F 31k FH
P, HEAEHR 85.71%
MSP 7= 45 50T 0L (1) H 34k HEXF 45 5 .

A

W H AL Sl F S 0 I e 2 A ) e
AT WAL R4 FH A R R Ak B RS 10 £ ik
B C7 ANy R A A N AR A, 33X = X N Y HY SR AL

“CpG 57 X5 T & H Ak i 3, 6 647 W B TR
ERALFRET, C” AR O LAY T B SR A Ak B
17515 380 I J5 0 5 46 7 47 L 25 2 B CpG 8%
XERC & 2A LR B AR 0 X8 . i RS Y
JF 5128 NCBI H 35307 R 1751 A RASSFI 1)
PO, St fF A Lt W B S5 B IR AR
MSP HI 24k =¥y, RASSFIA 2R3 31T CpG B 1Y
8 ML EA T H Ak, (2)4E R JeAk tbxs e,
F A7 2 ) H Ak L X o 8 R A A 38 g 0 e e 3]
SRS MR LG F 5 L XT, 23k SRR 54 IX 88
“CpG &7 IXIR( & 2B ).

hp

Wil
1 4

i

E1 MSPEKRNEHEMEAR S
RASSFIA EEREHFHREN
Fig.1 MSP analyzed RASSFIA promoter
methylation in colorectal cancer tissues
1: Negative control of unmethylation; 2,3: Unmethylation-
specific products; 4: Marker; 5,6: Methylation-specific

products; 7: Negative control of methylation

§ Taghg maap sgugnmg mhgpy  ss gy =

LAY 1 il T 1 AT ERNE] 1 1
Sl bl [P cqrgeasdl s _-.-—._._.-_.—._.—
Al e TPt adbed B ] e Tl i TT TTTRRT T
LRLT TIPS m By cTorgw Ag g pha ne =

(1]

b vy bl L1 onigem] mdwans
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|1 IEI
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SEay &y guSg W gUY s Uy eCgr

2 RASSFIA EEBEN( A )FIEREN( B )ERENF S
Fig.2 Sequencing analysis of methylated ( A ) and unmethylated ( B ) RASSFIA gene samples

2.2 ZHMBEAELF Cyclin D1 4= P53 & & 69 & ik

Cyclin D1 F1 P53 & FHPE G (0L T A%, 3R
oA bR AUk, 37 B 45 B A 14 B
(137.84% )Cyclin D1 FKIKBHM:, A 15 #i( 40. 54% )
P53 HEHRIKAPEC B3 ). 14 Bl 42U Cyclin

D1 1 P53 S YL JC I B PRI N . AT —4T iy

B R, G 2 kA e (o o [

2.3 ZHMBME T RASSFIA B 3T F AL Cy-

clin D1 = P53 & & & ik 5 s JRym 2245 42 1] 6 X %
32 Al UL, LY RASSFIA W EALBHYE R &
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3 SEBFIREAL T Cycin D1 1 P53 EERIRE
Fig.3 Expressions of Cyclin D1 and P53 protein in colorectal cancer tissues
A-D: Rectal cancer tissue; E-H:Colon cancer tissue; A: Cyclin D1 — X x400 ); B: Cyclin D1( + X x100); C: P53( - X x200);
D: P53( + )X x400); E: Cyclin D1( — X x400); F: Cyclin D1( + ) x200); G: P53( — ) x200); H: P53( + ) x200)

x2 HZEHPBEHALR RASSFIA BEAL Cyclin D1 #1 P53 RiZ5IGHRBRIEHEMN X R
Tab.2 Relationship of RASSFIA promoter methylation, Cyclin D1 and P53 with
clinicopathologic characteristics of colorectal cancer tissues

Methylation CyclinD1 P53
Clinicopathologic characteristic
+ - P + - P + - P
Age
<60 6 6 0.470 7 5 0.146 6 6 0.488
=60 17 8 7 18 9 16
Gender
Male 14 11 0.306 11 14 0.306 10 15 1.000
Female 9 3 3.9 5 7
Gross Specimen
Mass type 7 2 0.434 2 7 0.434 3 6 0.711
Ulcer type 16 12 12 16 12 16
Differentiation
Low 4 0 0.095 1 3 0.510 1 3 0.511
Middle 17 14 13 18 14 17
High 2 0 0o 2 0 2
Depth of invasion
Mucosa 1 0 0.802 0 1 0.802 0 1 0. 806
Muscularis 5 2 2 5 2 5
Adventitia 17 12 12 17 13 16
Tumor location
Rectum 16 5 0.044 6 15 0.183 10 11 0.500
Colon 7 9 8 8 3 4
Infiltrating nodes outside of colorectum
+ 1 2 0.544 0o 3 0.275 1 2 1.000
- 22 12 14 20 14 20
Lymphatic invasion
+ 8 3 0.477 7 4 0.063 8 3 0.025
- 15 11 7 19 7 19

Coexisting adenoma
+ 4 3 1.000 3 4 1.000 2 5 0.677
- 19 11 11 19 13 17
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F45M9E( P <0.05 ). Spearman 52 AH X B R < 4F
1% 5 Cyelin D1 335 i [A] 2 51 A )C( Spearman 55 9%
R EC N - 0.3626,P =0. 0274 ), HAE #5825,
Cyclin D1 FE3R MG ; P53 23K 15 9k U 45 56 7% 0] A1
KZHH 0.3985( P =0.0146 ), P53 35 5tk M 4%
RS IEAH G, AR LA R 3 P53 I PHME R R .
RASSFIA W 3AL 508 A A 51 KA 26 O B 43
b IR AR B RS T

2.4 A4 AWML RASSFIA B & 3T F A4t
5 Cyclin DI #= P53 & & &k éh % &
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HRFRHMICET(P =0.74 ), 16 PS3 FHEHFEIX
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e s A 3 48] PR Ak RN IR R A S 0 B4 B 1, S
Bk 3 BlfE Y 34 BIGETTb 4 R A —B .

3 4 it

B IR R TR, AT R BIBR T DNA 5878
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(% e Pl BB 25 2 e BRI . Xu 25 B
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— A TEE . FERGE ), BRTE A 37 iR A
FEZFER WG a7 H 3k . ARAHUR 25 A
21 RASSFIA R A 8 7 H S4B ATR Hy 62. 16%
EW I K AR T . SCHER R E 45 5 W
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