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Effects of promoter region 5 CpG island demethylation on biological pheno-

type in human colorectal cancer cells

FANG Xiao— ming, ZHENG Shu, CHEN Gong— xing, SUN Li- feng, LUQing— hua

( Cancer Institute,

The Second Affiliated Hospital, Medical School of Zhegiang University, Hangzhou 310009, China)

[ ABSTRACT] AIM: To explore the relationship between methylation status of promoter region 5 CpG island and the bio-

logical phenotype in human colorectal cancer RKO cell lines. METHODS: RKO cells were treated with selective DNA methyltrans
ferase (DNMTs) inhibitor, 5— Aza— 7 - deoxycytidine (5— Aza— CdR), for 72 h. Methylation— specific PCR (MSP), T- A
clone and DNA sequence analysis were used to detect 5 CpG island methylation status of p16/ CDKN2 tumor suppresor gene. Cell
growth, cell cycle arrest and apoptosis were analyzed by MTT, flow cytometry (FCM), fluorescent dye staining and transmission
electron microscope. RESULTS: DNMTs inhibitor (5— Aza— CdR) effectively reversed the hypermethylation status of 5 CpG is
land. The effects of 5— Aza— CdR on cell growth inhibition ( P< 0.01), apoptosis and cell cycle arrest were observed in a dose—

dependent manner. CONCLUSION: Selective DNMT's inhibitor inhibits cell growth by 5 CpG island demethylation, and this may

be a potential new therapeutic target for colorectal cancer.
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1 YHAAIEFT RZAYALIE

RKO A 45 Wi 40 Ak by b a0t oK 2 X8 K7 B3 -
It 00 DU B A T AT 8 B4 500 mg/ L DMEM $%55%
W (Gibeo AT, 2 10% FR G 4 I3 (A0 N VL8
EMBRERAR), 5 HEH RS 1x100U/L, T 37
C E RSB 5% CO, HIMBRNEERE 5 9%, 4 4
- 5 d AR 1 . BOG SR KN R AR AR 24 h
WEE S, 23 5 1% 107 'mol/L .5 % 10™ "mol/L 1 1 x
10™ ®mol/ L. 5— Aza— CdR(Sigma 2> ) 7E ] 72 h, 4k&:
RRAE9d, T /Rests .
2 HE45 3 PCR(methylation— specific PCR,
MSP) 17

IS FE A R0 Ty 545 Bl 4 4% 41 RKO 41 il 2k IR 441
DNA, £ DNA Calculator ( Pharmacia Biotech) & & J&, HX
3 Hg DNA E# T 50 HL 25 8 7K, &8 iRl 10
mmol/ L 30 UL & /% 3 mol/ L 520 UL VA% B2 &80 (1
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Clean— up( Promega 2 w]) i #E4li4t, oK L BEVTHE I
FOHVART 30 UL 2585 17K, LU R BERR, 43 591 ]
XTEEAT ) pl6/ CDKN2 H LA (pl6— M) FilqE T L AL,
(pl6— UM) FE 51t 51909 B9 % HL R 1 CpG & . pl6-
M 51 % % % K: 5 - TTATTAGAGGGTIGGGG CGG-
ATCGC- 3 (sense primer) , 5 — CCACCTAAATC G-AC-
CTCCGACCG - 3 (antisense primer) ; pl6— UM 5|4: 5
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PRISM 377 DNA Sequencer |9 2/l 543347 05 .
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(d) A R AR b 2 1 AR K TR 2 . R R A 1S B R] () 1%
AR Tp= txlog2/ (logNt— logNo) v 55, 21 i 358 5 +1 1|
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CPIR= (1- SEIGHAH A I9MEH/ XA A ¥{H) x 100%
.
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S g 35 ARk Ji Ji e, 2% B/ DNA PR b i
mEmE £ 2 AL, JL e BRI ) ve A — B 2)
2 CpG BEREMITMAE K BF RS R 8] K 40
[iaE e E=REA

ZANFIRIE 5- Aza— CAR AbH, RKO 40 iU i 2E
WG GE NG 384 W S A, O LB e B 1 3 in 4
B EBOCR B . W4 sl A X5, 3 N4k
RN T E 4351 0 (25.90 £2.41) h (28.56 £
2.94) hAl1(32. 54 £3.02) h, B B KT R 2 AL B (X HR)
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A T (H(17.41 £2.03) h( 5 0. 1 Bmol/ L 414 L%
P< 0.05 7» %5 0.5 % 1.0 Pmol/L #HAH EL B P <
0.01, K 3); H&ZHIALSE, %5404 CPIR 00 Y
41 CPIR (A W] W14 m( &l 4) .

Fig 1 DNA methylation status of RKO cells by MSP. M: DNA
marker DL2000; 1: no 5— Aza— CdR (pl6— M); 2: No 5
— Aza— CdR (pl6- UM); 3: 0.1 Hmol/L 5- Aza— CdR
(pl6- M); 4: 0.1 Hmol/L 5— Aza— CdR (pl6— UM);
5: 0.5 Bmol/L 5- Aza— CdR (pl6- M); 6: 0.5 Hmol/L
5- Aza— CdR (pl6- UM); 7: 1.0 Bmol/L 5- Aza— CdR
(pl6— M); 8: 1.0 Mmol/L 5— Aza— CdR (pl6— UM).

E 1 MSP &l RKO f7f= 408 B B AL RS

GCGGATCGCGTGC GT TC GACGGT I'AC GGAGACGOOGA GAGTAG GTAGC GOGC GAC GUGBA GTAGTATOGAGTCGA 6@
160 170 180 150

120 130 140 150

GTGGATTGTGTGTAT TTGG" GOT T OTGGAGAGGGGEAGAGTA GGTA GT GGGT 66T GEGGAGIAG TATGGA BT TOGT ¢

in 140 150 160

170 180 190 200

Fig 2 DNA alleic fragment sequence of 5-Aza-CdR untreated and treated in RKO cells. All eytosines in 5-Aza-CdR untreated RKO
cells (A) remain in C. while all CpG cytosins in 5-Aza-CdR treated RKO cells (B) had been converted to T.
2 ZRFFKE 5-Aza-CdR fEFE RKO BB LA p16/CDKN2 % (il 51

3 RARRIR T ATHARMESNE
PEOCEAEE T, A0 BEE R L &5 AL U5 3 1)
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JRSET TG, 87 AR T R T MA( 1 5)
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EHFHVBE N AL, R4 AR AL B AR IR A
i 2 A [ B A LD, A A W, G € i A1 2
A, ML e 2 48 5— Aza— CdR 5325 FUEAL 5 40
P I, R BB e A B AN R, e (8 i 4R T X I
NEREHT AR A, B IR, e R A
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Fig 3 Growth curve of RKO colorectal cancer cells after treatment
with 5- Aza— CdR. x £s. n=3. " P< 0.01 vs no 5-
Aza— CdR.

B3 5- Aza- CdR %792 RKO AT 4 < i 2

LI, JEEE WA T NMATE R 6) .

5 FCM #& RKO 4 B & HA R B B A - R 2T 4k,

WA A HT T W, AR 5- Aza- CdR

7S AL JE B9 RKO 95 40 B, 76 DNA & 3%

Go/ GIUTHIT HA IR — /N0 A A0 (B T2, 18] 7) , 58

B T g - N TV N S I TSI iz 7|

M 3.36% £0.25% 6.72% *0.61% .16.85% =
1.46%, 5 5- Aza— CdR % AR FIRELELE .
BT DL, S 390 4 e Ll 451 164 v, AR Go/ M3 48 i
LRI FEAR( R 1)
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CPIR (Y}
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Fig 4 Inhibition rate of 5— Aza— CdR on RKO cells. Cells were
incubated with No, 1% 10” 'mol/L, 5% 10" 'mol/L and 1
%107 ®mol/L for 3 d, 4 d, 5d, 6 d, 7 d, respectively.
x Es. n=3. " P< 0.0l vs no 5- Aza— CdR.

Bl 4 5- Aza- CdR %tB7%E RKO 4054 <30 HI A 220

(

A .
-

Fig 3 Morphological changes of RKO cells under fluorescence microscope

A:no 5-Aza-CdR (control): B: 0.1 mmol/L 5-Aza-CdR; C: 0.5 mmol/l

Bs EXBRIAT RKO BAEMESEN

DNA LAY 45 1 DNMTs /5, 76 B g (C)
HIEE 5 ALk R 7 B b — R IEIE I, 2 BB Rk 5—- F

5-Aza-CdR: D: 1.0 mmol/L. 5-Aza-CdR.

S MEE (5- mC) A2 B AR, I8 4 S B
FRAAE CpG AT 0 B ng! ™ . B ST R WAL
50% YNSRI 38 P i J6d 40 1 5 B AT I 88 41 e ik
DIRAR ) R A5 — PR A R AR A, BT A AR 24 0 i 2



JH G G 5 X 58 A% IR 40, 177 3 26 4009 K PR AT DR CpG
5 A4 TR IIR AT AT 2 W 2L R 3 7
X ey P EAL 2 I 4 S R RS I B s e 2 —
ARSI B SRR TR I DNMTs #1961 551 ( 5-
Aza— CdR) %} p16/ CDKN2 % [K CpG & FHE LR & 1)
S . H ArR i B S 1 T VA B R
fit PCR .Southern E[13ZF MSP .DHPLC .DNA | i+ .CO-
BRA %5, HorH DL DNA I3y dee A i D) vl 5 . JRATTIE
FH MSP 1 DNA )7 A0 45 &, WFFTIE M, 5— Aza— CdR
HA B £ T EAAEH, G4l CpG & 5- F L g ms
WE(5— mC) F5 48 J MR IE (C) , B — 20 76 AR IR &4
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#F1 T REIKRES- Aza- CdR FES 3 RKO BB AT X
KBRS
Tab 1 The influence of 5— Aza— CdR on apoptotic rate and cell
cycle distribution in RKO cells (% . x *s. n= 3)
5- Aza- CAR )
( lhi?)l ) Apoptosis Gol Gy S Go/M

0 1.2840.22  80.4915.10  6.1410.56  13.37f1.¢4
0.1 3.3630.25  81.6915.28  10.04 20.91* ¥ g.271.12% *
0.5 6.7230.61*  79.41315.07 11.2430.96" ¥ 9.34t1.20% *
1.0 16.85 £1.46*  79.4414.92  2.13E1L10%F * 8.43%1.08" *

# P< 0.0, " * P<0.05 vs 0 mol/L 5- Aza— CdR ( control) .

Fig 6 Ulirastructural changes of RKO cell under transmission electron microscopic. A: untreated ( control) RKO cell; B: treated (methylat-

ed) RKO cell.
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Fig 7 RKO cell cycle and apoptosis rate analysis by flow cytometry. n= 3. A: no 5- Aza— CdR ( control); B: 0.1 Hmol/L 5- Aza-

CdR; C: 0.5 Pmol/L 5—- Aza—- CdR; D: 1.0 Hmol/L 5-
E7 FCM %47 RKO =4 B B R A AT E Tk

Aza- CdR.
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