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[ T] 84 H55- A2 - BAEMH( 5-Aza-CdR )TETP SR AN R SKOV3 ot A% B DIBR A XUAB & T ANE A 1( exci-
sion repair cross complementation group 1, ERCCI )FKHISEIR B ATRERIHLEN . = ok - Wi HEE SPEEE X DNA FIILHE RS 1( DNA
methyltransferase 1, DNMTI )EEP () shRNA % 3¢ A NN S0 R SKOV3 4 fifih, Western blotting £l SKOV3 4iififi DNMT1
LI I ERCCL 1 2REZE Ak s FIFI AR MR B 5-Aza-CdR TSR] 8] 25 40 B2 5P H198 SKOV3 4 IS, Western blotting £ 31ll DNMT1 F1
ERCCI 25 FI7EAL FERT 5 97284k , R B R SN ERCCT JEPR I ) 7 IX I 64k k. 4% :0.5.1.0.2.0.4.0 pmol/
L ¥ 5-Aza-CAR YEFI T SKOV3 45 , DNMT1 3R 3K /K- 52 e BRI AR , 1T ERCC1 2R 7K T 52 4 AR 1 T v 5 07 T 4 vk
JE 1.0 wmol/L ) 5-Aza-CdR Ab ¥ SKOV3 4lififl 12.24 .36 h J7 , DNMT1 Fik/K P2 I RMKAE AL, 1] ERCCL 2R3k /K7 St
(A PEF &, WA BR S AR 7R 25 WAL PR T ERCCI Ji 3 F DX 3UAL T8 A B0 K P, 76 1.0 pmol/L Y 5-Aza-CdR Ab3H
G R TR A T LWL, £ R :5-Aza-CdR JEiT DNMTI JH# 50 805 SKOV3 4 ERCCT FE R F Ak & H kK-
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[ Abstract ] Objective: Objective: To investigate the effects of 5-Aza-CdR on expression of excision repair cross comple-
mentation group 1 ( ERCCI ) in ovarian cancer cell line SKOV3 and its possible mechanism. Methods: shRNA that spe-
cifically targeting DNA methyltransferase 1 ( DNMTI ) was constructed and transfected into SKOV3 cells. Western blotting
was applied to determine the expressions of DNMTI and ERCC1 in SKOV3 cells; Ovarian cancer cell line SKOV3 was
treated with 5-Aza-CdR of various concentrations for different time courses, and Western blotting was used to determine the
protein changes of DNMT1 and ERCC1 before and after the treatment; and the methylation level of ERCC1 promoter was
tested by Sodium Bisulfite method. Results: After being treated with 5-Aza-CdR ( at the concentrations of 0.5, 1.0,
2.0, 4.0 pmol/L ), the expression of DNMT1 protein in SKOV3 cells was decreased in a dose-dependent manner while
the ERCC1 protein was increased in a time-dependent manner; With the treatment of 5-Aza-CdR ( concentration of 1.0
pumol/L ) for 12, 24 and 36 h, the expression of DNMT1 protein was decreased and the ERCC1 protein was increased in
SKOV3 cells, and the expression both changed in a time-dependent manner. Sodium Bisulfite method indicated that the
methylation of ERCC1 promoter was at high level before the treatment; However, after the treatment of 5-Aza-CdR at con-
centration of 1.0 pmol/L, the promoter of ERCC1 showed demethylation. Conclusion: 5-Aza-CdR regulates the methyla-

tion of ERCCI promoter and its expression in SKOV3 cells via.
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PSR PR . PRI BR S B E B AMEN 1
( excision repair cross complementation group 1,
ERCCI ) DNA i 9 48 S s 42 v ile = S AE
ERCC1 FRiA T ey Al (4571 7 G2/M ] Ay 46 405 1 ok
P52, 51 O S8 95 20 6 % 400 7= A i 25 B
DNA FREALTE O S0 A O e v B AR T, AN
ANRETE DP EL 412U A 21 DNA FREAL S, i g
TE AU AT ] DNA AR SEAL S i (i 75
5T DNA FH AR A 1A — B A7 ¥ 1 64 e e 23 3
P71k o ARWFFEAUARTT 5-Aza-CdR %F 51 L35 SKOV3
4 i DNA HZEH A5 1( DNA methyltransferase 1,
DNMT1 )FERCC1ZRIK ISR , AT s FRIE . ER-
CCI Fih /K- B A A T RUR P E S HE S AR Y

1 #R5FE

1.1 F&24H5A

NBRSLEEA F2 SKOV3 4 ik ey v [ 12 2% B}
e b AR A2 B A= A 4 M RIF Y T 4 L PR A AR
RPMI 1640 355738 JG4- 10035 75 55 2=/ 58 5 R AL .
pcDNA3. 1 #JI§ H Sigma 2 ], Lipofectamine™ 2000
YA &6 B 3¢ [F Invitorgen 23 F], TIANamp Go-
nomic DNA kit 14 H Tiangen Biotech( Beijing ), —¥t
Anti-cleaved ERCC1( Rabbit, sc-10785 )Ig H Santa-
Cruz Biotech ), DNMT1 —#$tJ H Abclonal Technolo-
gy, GAPDH Hi & Fl 5-Aza-CdR W | Sigma-Aldrich,
SR BT DAB i A A4 TA Y TR B )
Bt A BRA 7] AL AL BRI & EZ DNA methylation
Gold kit g H ZYMO Research , HiAx 505 EN I AH G 7=
a0 F AR AR RHCA R A
1.2 DNMTI shRNA F £ # /& pcDNA3. 1-DNMT1
g &

H4E Genebank ™ A DNMTI %K mRNA J¥ 41
( NM_001379 ) Fll pcDNA3. 1 BEHAF 20 ) Ky 55
nt %A R, shRNA [iE 5140 57-ATGCCG-
GCGCGTACCGCC-3", T i 51 ¥ & 5'-CTAGTCCT-

TAGCAGCTTCCTCCTCC-3', PCR M4 H:95 C,
10 min;95 C,15 s;61 °C,30 s;72 C,3 min;72 C,
10 min;32 MEH., DNA B4 i KOD &4 i,
PEIHAT 2% SEREWEEERS LUK, SEAMT TN WAL R,
BEIE UG S BT A BRI R e BTl PCR ™=, D)
DNMTI 1J PCR 7=¥), 4% DNMTI L)} pcDNA3. 1
( + BYNEEYIC EcoR 1T Fl Not 1 )7=8) ¥ 34279
fEALA DHS o R34S A0, 28 ) 8 R #% R T LB
B FREL, A TR 25 H .
1.3 g iR AE 4o ik

Ui §i9m SKOV3 40 M FH 10% BG4 I3 () RPMI
1640 i35, T 37 °C .5% CO, AHXHEIE 90% (1) 5%
PFRRER . S Yemn 1 d, O B4 K SKOV3 4 fifd
e 200 2 T, T 0. 25% B 7R 7 T 915 A 40 e O 3
BOAESIE ATSPUAERMEE R PRI 1 do K
H,H Opti-MEMI % 3% 3t 73 51 # & 5 ki 1 Lipo-
fectamine 2000 J-1R A, E IR PRAF 20 min, e HTC
MERFRE B E GWmAdEt, 5354 h J5m
AL , RS 55 35 24 ~72 h K415 bR . SEH4 M
S A ARAL B B M X R ZHC B R A ), B Y
shDNMT1-1 JFOkL2H , 55 Y% shDNMT1-2 JFk: 26 5 5% Y
shDNMT1-3 Fikigd . SLH i 3 K,
1.4 Western blotting # M 5-Aza-CdR 4t 22 2 SK-
OV3 @i, A DNMTI1 #= ERCCI & ik #)%

PEREA K B SKOV3 41 it 43 514 70 T 6 4L
M, i BRI A AL 5 — 4L, BB AR 24 h
Je SFEUE IR SKOV3 4 43 A & £k R
0.5.1.0.2.0 4.0 wmol/L 4 5-Aza-CdR 1557314 42
B33 d, ZJE R 3 d e — G R, IO B
KA T 5280 s X BB 254 . 26 — 4, (i
ZREN 1.0 pmol/L Y 5-Aza-CdR AL FEXT £ 4= K
W16 SKOV3 404 51T 12 .24 h J W3R 40 i ; %o R
HANMAINZT Y . R ELE 3 K.
1.5 Western blotting # | # % & SKOV3 8 #é +
ERCC1 #= DNMTI %& & %4 % &

BEYL shDNMT1 JFok: 72 h e W 5 41 4m i, i
PBS w4 3 v, S 40, BB 1, I 26 1k
JE B TKIE FAE 25 pg M, £ SDS-PAGE 43
B EEIE BT, 4 )5 DNMT1 —3t( 1: 1 000 ) Al
ERCC1 —#71( 1: 500 )45 4,4 CWF & o 5%, YERE,
“Hi( 1:500 ), FEF 2 hy VR, AOCIRMEN S, K
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A1 min BESYG, TAEXFS>F5 0 32.5 kD 4L F1 180
kD 4bWi%E ERCCI 2 Al DNMTI 25 19 ik 5417 .
GAPDH /EANZ . LW EH 3 1K,
1.6 IABR A48 54D DNA W 4L

i TIANamp Gonomic DNA 7 &, Bt §% 4L
shDNMT1-1 741 4b B AT S 19 40 A, 4L 40 i
A1 ml AR T IR AT . BRI DNA K
DNA 2l S5 i e ais T & A e
MR i = 72 H R S e h VS W ( TE ) 1,4 CIETAF
20 wg DNA, H EZ DNA Methylation-Gold kit #£47
C 2T M4k, [FEHEH MethPrimer 4381 ERCCI
JFEF CpG X IF Tt ERCCI W #:4k PCR 514,
PCR ¥} ERCCI B2 A s Ry AL g 5 IX, FiF
5144 :5'-GGATGTTTTATTAAAAAAGGTGTT-3";
Wen 19K :5'-CTTCCCCTCCTCTCAACTT-3', PCR 7
WL sl 5 v i 2 8] pEASY-T1 ik I, 1k
DHS o BAZ AL, 37 CHEFRIT R, 5 2 RPRE 7o fE
JEHTE PCR %02 , e MU SH M se b e o o ik 3 58
I 5 Al TR, PCR R A 50 wl /R &, PCR
0 195 °C AP 5 min;95 °CL15 5355 °C .15 s335
AMIEFR ;72 °C 15 5372 °C .10 min, SEEEE 3 K,
1.7 %itsam

K HI SPSS13. 0 eit-#A4#: 47 53 b , W2 [) b
FH K, P <0.05 B P <0.01 #m NERAL
THERE S

2 &R

2.1 4t*F DNMTI %5 shRNA _E8 97 3 5% 4@ B ER-
CCI #y %A

R DNMTI =G REWS ¥ ERCCI B3Rk,
AR I AR T 3 R 5 HEE X DNMTI (1)
shRNA , 43¢ 3 2% shDNMT1 4351l 4 g AN 5P 5198 40
Jifi 2 SKOV3 4HfigH , Western blotting 455 78, X 3
2% shDNMT1 HA5 WG &5 fie s i 24 DNMT1 (19334
(FE1), M4FFUIE T DNMT1 Bk, SKOY3
4l ERCC1 338 Bl &2 ).
2.2 5-Aza-CdR #7) DNMT1 & i& #= 4% # ERCC1
Fik

AHI GG T AS [ i 5-Aza-CdR AbHE SKOV3
4l f5 DNMT1 Fll ERCCI [ R IRIE M, & BAb
FHJE ) SKOV3 21 ifg v i) DNMT1 FY 3 3K 8 410 5
ERCC1 R E T+ B 3A ). RIGHWKE N 1.0
pmol/L [ 5-Aza-CdR Xf SKOV3 £ i 114 7S ] Bisf 1]
By Ak 3, Western blotting KR 7S, i 5-Aza-
CdR Kb F R E] i 4E K, SKOV3 40l b DNMT1 (1) 3

IRASHT M4 A ], ERCC1 A8 55 3k S B 3l 7 3
3B). LA EZEHFEW, 5-Aza-CAR REAE ] SKOV3
AL DNMTI (A FE#E ERCC1 3Rk, IF Hiz
I ) St L e JRE P B 5 R Ao AR

1 .2 3 4 5

DNMTI -. e

GAPDH | s+ S s

1: Cirl; 2: CtrsiRNA; 3: shDNMTI-1;
4: shDNMT1-2; 5: shDNMT1-3
Bl 1 7% DNMTI shRNA A3 DNMT1 &ix
Fig.1 Two DNMTI shRNAs inhibited the
expression of DNMT1

1 2 3 4
ERCCH| oo - ol
GAPDH | - A S S

1: Ctrl; 2:CtrsiRNA; 3: shDNMT1-1; 4. shDNMT1-3
B2 4$RIE DNMTI J5{R3# SKOV3 48 ERCC1 &Rix
Fig.2 Expression of ERCC1 in SKOV3 cells was
increased after DNMT1 silencing
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B Time (t/d)

0 12 24 36

B3 AEMERRE A )FIRE( B )5-Aza-CdR
%t DNMT1 #1 ERCC1 RixH9%Mm
Fig.3 Effects of 5-Aza-CdR at different treatment
concentration ( A ) and time ( B ) on the expressions
of DNMT1 and ERCC1
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2.3 5-Aza-CdR i@ it A% ERCCI & 3)F X DNA ¥
HACKR AL ERCCI &A

() Fsf FH STV A PR 6 5 A AR D7 A 1.0 wmol /L
) 5-Aza-CdR YEH T SKOV3 4iififlf5 , ERCCI K
¥ CPG 5 & 4£ X DNA H A K-E Ry ds, 5

CpG No. 1 2

L]
[
n

ERCCIE B X H B4k B %t B 1Y 33. 3% H1 A4k 7K
AL, 5-Aza-CdR SR H 12. 4% ( Bl 4 )2 57
FHEIT#E (P <0.05), XK 5-Aza-CdR i it
S DNMTI TFEAR T ERCCI (A H ALK .

5 6 7 8 910 111213 14 15 161718 19 2021

[ L]

HENEER

CpGs enrechment
regien in promoter of ERCCI

Methylation CpGs

PBS +———0—0—0—4—00—0—0—0—0—0—0—0—0—0—0—00 333%

5-Aza-CdR

AR P CpG iz ; BRI IRIEH AL CpG AL
Bl 4 5-Aza-CdR $0i ERCCI BEhFRABEMRES
Fig.4 5-Aza-CdR affected the methylation status of ERCCI promoter region

3 3t it

DNA HIJEALJEAE DNA HJEHE AL DNA-meth-
yltransferases , DNMTs )AL T, CpG A% R H )
it g W 32 5 M VS i R 3, R AR S-FF L G g
N7 R A R L 6 . DNMTs A
PR, DNMT1 2236 2 47 B 4k 1 VR H , Be Al
FLALIY DNA BUEE 3 I 55 L it e g A X 107 174 i
WAIE F AL, AT 25 DNA & U B & B 1)
SEAK ST DNMT3a 1 DNMT3b R E AR IE 5 H 31k
FIVEHT, BEFEAR & A4 H AR % DNA XU - 147 Y 3
AR50 TR A 3 DR B v Ak & S UM R
FRTTERR , I L Bl i 6 P ) 2 PR A 0 g S PR
W IR S R AT X DNA AL
AR EIRTT IR TR AR

ERCCI R Tk 19q13. 2,415 10 4k
WP R K 15 kb, gt 297 DN EIEERR I E
JBio ERCCI 33K FEAR I ME LLTE B 411-DNA T4 4,
XSRS 25 0 1 VB B n BURR, 1R 2 0F 5% ) IR 5K
ERCCI 7 ¢35 5 W4 i 25 2 ) iy 56 &P Li
5 U Meta J7 35 40T T U0 HL 9 ERCCI 33K 5
ST ROV G R, RIIANFRIK ERCCI 3 L YRR
ik ERCC1 3 X WA A6 T7 A S 4F B3R 97 I . XF

ERCCI JA 3T IX CpG H Ak 55 il Ji¢ 5 984 st S5 0%
PR BIRFSE 7 W, ERCCI 3 T IX CpG
AR 1T BB -5 I T 968 240 AR TS BB A G . Zhou
SEUS IR RIS S AL SR SO R TR b 2 B, DNA
&5 F I hMSH2 . ERCCI \XRCCI F1 hOGGI mRNA
5EAFRIBWEA BT, DNA i3855 . DNA H 4L
H9m 5 DNMTI 3 BRI X, 5-Aza-CdR REW 55 4
WA DNA & B H E4L T DNMT1 /& 3 2%, Jf:
DL 1] 4% #5700 Bk AMSH2 . ERCCI . XRCCI Fl
hOGGI . AN N DNMTI i3 #5568 S804 DNA it
JiE H AR IR UOER a3

DNMTI 16 Z Bk b b 263500 0 A
532 B L4 ERCCT SETH 2 5] DNA 3
AR . DR HE I B 598 v ERCCT 5 BT H
FATTRE 5 DNMTI W3R B % VI &, i op 5L
FEANM SKOV3 N DNMTI 19335, \TREJR R ERCCI
RIS . ABFFE 450 R, shDNMT1
AT DL S A ) DNMTT JE DR G 3 55 Fn 4
#F ERCC1 H9E ik, 5-Aza-CdR & — Flr T 35 Ak 410 4
I, IRV 5-Aza-CdR XF ERCCI W) ¥EVE R, A #F
FEH A 7] e J& 5-Aza-CdR AL 3 SKOV3 40 i Ji5 K
I DNMT1 .ERCC1 5 1) 3R 35 DL Je F AR K 7 I
HPE R, Wos 400 h (% DNMT1 (%) 335 4540
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i, I H. 5-Aza-CdR X DNMT1 13 e ELvke 6 i
I 1) R AR AP s ERCCL B9 FR KB 5-Aza-CdR
B BT R LA R A B R] £ S8 17T T X B R 5-
Aza-CdR 5% ERCC1 B 3235 AT 582 38 i #7 i DN-
MT1 IR

Sy it — AR 22 R 56 &R I 98 SOR
WAL R S 4N VLA I ERCCI FE [ DNA £ ] 5-Aza-
CdR AbFHRTJF FF B4R ARk, 45 R B F 5-Aza-
CdR 4b35 , ERCCI J 8+ WAL CpG 55 &=
33.3% T3 12. 4% , ERCCI Fik/K V-] 5 TF
XA 5-Aza-CdR 1 DNMT1 63k Jm i i B 54k
ML ERCCI FER )RR, 78 DNMTI 7E4Ef
ERCC1 Jash T AL h i EZAE M . 4 DNMTI
RIKBEWH ERCCI Ji 8+ W ALK, B, s 4
ERCCI 7KF-FI g Ry B S5 T A6 ) 6 DR VA 7
WHE DNMTI 45 242 39 ERCC1 J3 31 B 3k K7,
3 B S X RS 25 W A i 241

2 b T ik, 5-Aza-CAR #] DL ] DNMT1 7E
SKOV34fifgrp ek, H nl el it e 48 ERCCI Ji 3
THEAIR S ERCCI 335, TR ABESE DNMTI
XTERCCI (IR0 hy 396 2 O SRR 112 T 24 2 BT 1Y
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