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Abstract

AIM: To investigate the effect of 5'-Aza-2"-deox-
ycytidine (5’-Aza-CdR), a methylation inhibitor,
on the methylation, mRNA and protein expres-
sion of the CDX2 gene in colorectal ancer cell
lines HT-29 and LoVo.

METHODS: HT-29 and LoVo cells were treated
with different dosages of 5'-Aza-CdR. After
treatment, CDX2 gene methylation was deter-
mined by Methylight assay, and CDX2 mRNA
and protein expression was detected by real-
time PCR and Western blot, respectively.
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RESULTS: Methylight assay showed that CDX2
gene methylation was not reversed by 5-Aza-
CdR. The expression levels of CDX2 mRNA
were increased in both HT-29 (1.000 + 0.000,
0.973 + 0.024, 1.014 + 0.019 and 1.094 * 0.020,
respectively) and LoVo cells (1.000 + 0.000, 0.966
+ 0.038, 1.050 + 0.029 and 1.007 + 0.019, respec-
tively) cells treated with 5-Aza-CdR for differ-
ent durations. Western blot analysis indicated
that 5’-Aza-CdR treatment could recover the
CDX2 protein expression in both HT-29 (0.454
+0.049, 0.501 + 0.041, 0.340 £ 0.050 and 0.531 +
0.046, respectively) and LoVo (0.527 £ 0.037, 0.415
+ 0.037, 0.432 £ 0.040 and 0.626 + 0.046, respec-
tively) cells. The effect of 5-Aza-CdR on CDX2
mRNA and protein expression was not dose-
or time-dependent, but the expression levels of
CDX2 mRNA and protein differed significantly
in HT-29 (mRNA: F = 25.146, P = 0.000; protein:
F=9.700, P = 0.005) and LoVo cells (mRNA: F =
5.470, P = 0.024; protein: F =17.701, P = 0.001).

CONCLUSION: CDX2 mRNA and protein ex-
pression is not affected by DNA methylation in
HT-29 and LoVo cells.

© 2014 Baishideng Publishing Group Co., Limited. All
rights reserved.
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Fik: ARERES-Aza-CARA 2245 A Ji &
4 e Ak HT-2942LoVo. & F TagManif4+ 4 &
s 5284 % FPCR(Methylight) . SYBR
Green PCR 7 ik B & & ¥ it 5% & (Western blot)
Ao 25 4 A 32 A7 JE HT-294= Lo Vo i # CDX2
H ey P AR E . mRNAFE & KA.

R Methylight# R HT-294=Lo Vo 2a it ¥
CDX2%& & EHWAERF 7 F A KT Z
ik LT3 B E EPCRA=Western blot#sin
#]0.5. 1.0, 1.5 umol/L 5'-Aza-CdRA 2 )5
CDX2AWmRNAFEZ G TH AK, FoFR
& FPCRAM 3 1B 20 Fo R ) ok 5 B 20 2
HT-2948 i 4km RN A8 5+ & ik & 4 %] 4 1.000
+0.000. 0.97340.024. 1.014+0.019421.094
+0.020; f£LoVoa fatkAn s &L & o 5 A
1.00040.000. 0.966+0.038. 1.05040.029
#21.007+0.019. Western blot#&mCDX2%& &
FE At BB A Fo R B) IR JE 55 B 40 HT-29 48 ik
Faxr & ik A 40.454+0.049. 0.501+
0.041. 0.340+0.050%20.53140.046; LoVo
4m fe kAR AF R K E 4 ) 40.527+0.037,
0.41540.037. 0.43240.040420.626 +0.046.
VA EAER LB, AR, 2CDX2K
K mRNAZHT-29%8 ik £ ik (F = 25.146, P
= 0.000)#=Lo Vom itk £ ik (F = 5.470, P =
0.024) LA % £ 7%, CDX2%& G RiE L2
HT-29%8 f#k Z & (F = 9.700, P = 0.005)Fe
LoVo#a itk & & (F = 17.701, P = 0.001) 75 B
HATFETF.

L 4 A % m R ARHT-2942Lo Vo P CDX2
A FNmRNAFE G kL RZFPDNAF RALE
FAEAEAEA 0I5,
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45 H W (colorectal cancer, CRC)E g # i W%
PR BT 2, FRpE A A T it g T 51 B
(et R I 2 )5, Ja 28347, MREFECRCHEAE
A AR IR AT B N H8%, fEAk
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o FEERIA T M. R BHL B 2 0L &
CpG(CpG island) ) I HEAL M. CDX2(caudal
type homeobox transcription factor 2)2 4 I Ik i
T A% 30 B R )RR S R AR e s IR, R A
e NGk 13q12-13, 42K:22-23 kb, 3
BB RN E TR, B2 RN CDX2
A A3 e LR, I iR e P - IR e 1)
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PRI R BRI N 5842 5 [ CD X2 IA nT # il
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PSR T, A S 00 R 5S-SR k-2 - i A
1 (5'-Aza-2'-deoxycytidine, 5'-Aza-CdR)XJHT-29
FIL o Vodll bk H G CDX2 3 I IFIDN A JZ T
mRNAJZ [ H )z 1 1 SR AT 9 4R 9T, 4K
W IR R A e i R R € D X2 B DR 2R 35 (1) FR
B K 25 ECDX2HE R ek T ek, LA

1 SRIASE

1.1 AH 45 BV 20 AR H T-29F1L o Vo(db KB
SF10752 56 %), DNAYREGR )& (15 E QIA-
GENAH]); %8 Ok S &Y B-500(_k
3 A B AR DR AT B A W), DNA R AL AE 1
TR S A B /B B (GE EIZY MO A
#]); qPCR MW AR FIROX(TaKaRa2 7]); Mix(_L
MR YR B A F]); Mx3000PE fEPCR
Yy (S E Stratagene A A)); 51 HAET A
Y TRRC R AT RA A & i 5'-Aza-CdR(3EH
Sigma’a ), LADMSO 71 78 7 ¥ fift J e 1l % 0.1
umol/LIY R, 73%%)5-80 CIRAF; CDX2FIHN 2
B-actin(F& [E Abcam A 7)), Western blotAH It 7l
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bR R EERABRAA). ACTCTGG-3', FiiE5|¥): 5-GGAGGGATCTC- M8 £

12 F ik

1.2.1 a3 Fcfe T 0 &5 B 40 AR H T-29
FILoVo'E F10%Mii 4+ M5 F1100 wmol/mL 7 47
%, BEEEMMRPMI 1640113537 5L b o B35 557,
JERRG T A AR AR, IO BE A2 4 [ 4 (1) 41 g ARPMI
16401440 i 2 & 452 X 10%/mL, BephF /N fLES
FEW. THIKIL o VoFTHT-2941 Jfl 73 5l in A 0.5
1.0. 1.5 pmol/L 5'-Aza-CARIE & 157, 524
hE T R 7R 3, S LE R 72 hy LLHT-29F1
Lo Vo3 A I N 25 B DMS O 71 15 7% 1 ot B
1.2.2 Methylight: HON ZAKIHIHT-29M1Lo Vo
o pk, BEEE AL HPEDNA. e DN AL
DN AR EGA T & (75 [E QITAGENZA ) i3 HH H2
bR Y A AN R B R ) 4 lEDN A, H
AN BE A Y A R A R 4 )
MDNAWKE, ADNAWKJETE2S ng/uL Ny Ak
WL, A DN AE 6B 50 G AT A R A £
A, F B0 & U B AR, CDX25E K
FAL G Y ek ™, RS 5'-AAAC-
TACGCACTACTCTAAACGAAA-3"; Fiif5l
¥): 5-GTAGTTATAGTTTGGCGGGGTTTG-3';
R4t FAM 5-CGACAACCTACGCCTAACC-
GACCTC-3' BHQ1, W ZB-actin kK FIEEALE |4
R, L5149 S-TGGTCATCCAG-
GTTTAGTAACT-3', Fif#514): 5'-AACCAATA-
AACCTACTCCTCCCTTAA-3", #4l: FAM
5-ACCACCACCCAACACACAATAACAAA-
CACA-3' BHQI. PCR N AR R K20 pL, 2X
Taq PCR Master Mix 10 pL; & J5 FIDNARR
2 uL; b FUESI#A51 ul(10 pmol); #REFFAM
0.4 pL(10 pmol); ROX 0.3 pL. [N 41F: 94 °C
A S min; 94 °C 30's, 56 'C 455, 72 C 45 s,
FJL50MIEFR; 72 “CIEAHS min, 4 CVAHI5 min. £
WiRREA &M Human Methylated & Non-
methylated DNA Set/E g BHE . BRI, 7Ky
G =Pl

1.2.3 S8 & KT BPCRYM 4 H M55 20 M bk
HT-2942LoVo ¥ CDX2%A BmRNA# & ik 1 oL
B b KW T HT-29 Lo Vo2 i, el 1k 5
R4 ML A RNA, Wi sk icDNA, 17 SEI 2%
JeE mPCR. CDX23E N 51 W ek i, -
W59 5-GAACCTGTGCGAGTGGATG-3', N
519 5-CGGATGGTGATGTAGCGAC-3';
ZHHNGAPDH L5 1%): 5-GGCTGCTTTTA-
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GCTCC-3'. 20 uL PCRX WA ZRF10 uL SYBR
Premix Ex Tag™(2X). L. FUE514)(10 umol/
L)#0.4 uL. 0.4 ROX Reference Dye(50X). 2.0
uL DNABHR . 6.8 uL dH,O. N 451495 “C il
g5 min; 95 °C 10's, 55 °C 40's, 72 °C 45 s, 3k
40MIEHR; 72 “CHE{HT min, 70 “CHE(H30 s, 95 C
FEH30 s, SEIG A3, BUYMHE. P 5e )54
Prigf sk, RA2*% 3 HTCDX2 mRNAR
5. AACt = (CtabBEA] H (I HE R -CHab BEAT Py 2 5%
[R1)-(Cont FEZH H 1 28 PR -Cont JEUZH ) 2 245 1R,
1.2.4 Western bloto 47 4 #H 1 5% 2 LR HT-294=
LoVo ' CDX2% & &4 £ A M oL BUW B K I )
HT-29F1Lo Vo g, £ _F R R 4n ik 5 A~k
B PR A 4 I N80 wL 2R A 24fA A pL
R EE A0 FIPMSFH 10K 1 24/#30 min. 15000
r/min 37 “C &Ly, 10 min/i B EFSBEREUR B A,
BCAVEE FIE . M 100 ‘CAMES min)b, Bl
B N 12%SDS-PAGERER, HEATH i
K, EAEKD RSB BEEE EPVDF
JiE. BSAZ 42 hfi5, PVDFEE 11 5004
BE I CD X2 5 o B HU AR M RE M 1 4 "CUKAE A 55
IR, TBSTUEME3 K, BEX10 min, FE 11 :
2000057 F ITHR PAR 1C (1) /) BT 1L £ Tg G B
1137 "CH5372 h, TBSTHMEAIKR, £EK10 min, S8
JEMMANECLAGHUE 5, REE I 43 A ib B 5.
LI UG 2R AR I 0 T 8 S5l O BEAE, A
0.5 umol/L 5'-Aza-CdR 4G FE (A ) fH/B-actin
FAMAE R HEHE, B N1 CLH W3RN 4&ATA
/B-actinZk WA AE A CDX2E [ A X} 2% 14 5
JE. SHG T AT 39K, WA,
1.2.5 25 R 3| b7 474 MethylightZh 55 bR
[ 4388 H 5L (CDX2) RN 2 3 N (B-actin),
HR A 4 1 275 21 5 3 1 Js a5 LA, TF AR
#EH 34k 5 2 (normalized index of methylation,
NIM)H: 52 X% NIM = [(CDX2 sample/CDX2
positive)/(B-actin sample/B-actin positive)] X 100,
HPCDX2 samplefgFEAH F RO D X2 5L K
¥ D1, CDX2 positivedi BFHMEX E A 34k
CDX2FEN 45 NLHYL, B-actin sampleflIB-actin
positive 5 FIRAH[F]. NIM =42 F 54k, NIM<4 K
AR H k.

St IR i AR HISPSS19.04 v ik
1, $s Llmean & SDER 7, 41 1H] LUK H L8 2
77 753 M1 (One-way ANOVA), % 41 55 S 45 Eb

B AHeqn, B A
& T HBANK
Je 45 B 4R
JA T AR\ —
A T AR KT
Bz DINE S oF
TR KRR EH
AFEFE, 2K
2H AL 45 AE VA B S
FAMFHRE, I
EBASK: (HE
SBIRE T AEE K
BT PRunx3 A
H1s22368514% &
B A A R
axik; ()FR
RECDX2E AT
AT EE 5
B R &, S
X, VAR T
&, ETRA—A
S Y R S
AR BWEE
T H A% A A A4
&R AR T
@A A 3k ik
L8OR .

2014-04-08 | Volume 22 | Issue 10 |



1426

ISSN 1009-3079 (print) ISSN 2219-2859 (online)

HRELNBURE

201484888 £822% 5108

WA # 8 5

BREN—HYE
RN F A Y
AHEWAR, A
T el 25 A W g
AR AR ALk
P, Tk 4
L % fa OBk AR
FAFHEAER, A
4 A W R 65 B
B o B B A
VR G e
M, AAEEIRT A
A& 8 AL A e
w178 7 AL IR b
1% ¥%. CDX2& &
B JE BG 3 A% A8
ALY
BRI R
B -F, R ERFR
ERE Rk P
— . AFFRKI
% H B % 4 Btk
HT-2942LoVo ¥
CDX2# FmRNA
Fo kB R KR
DNA W &8y &
MAE SRR E.

(49

TEE
Jaishideng®

1 DNABRE/{LI IZHLE. A:
DMSOXHEZH, 0.5, 1.0, 1.5 pmol/
L5'—Aza—CdR S50 HHT— 2941
FRCDX2HRDNAF b ir-tiaphzk
[&]; B: DMSOXIHEA . 0.5, 1.0, 1.5
umol/L 5'-Aza—CdREZIGZHHLoVo
MR CDX2FENDNAR Z (bl 18
RN
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R 1 HT-29%LoVo/BiRHRPCOX2EREBEALIRRT R 2 HT-29F0LoVoBIERINCOX2ZEEMRNATRIA KT
‘ ImREAE 5'-Aza-CdR {hERAR

5'—Aza-CdRRE (umol/L) . . SREEumol/L) ps LoVo

0.0 BEL BEL 0.0 1.000 + 0.000 1.000 + 0.000
05 R R 0.5 0.973+0.024 0.966 + 0.038
1.0 BEL BEL 1.0 1.014+0.019 1.050 + 0.029
1.5 R R 15 1.094 +0.020° 1.007 £0.019

FBRIPE  F=25.146,P =0.000 F=5.470, P =0.024

5'-Aza-CdR: 5'-&Zv-2' -IRE 0.

R B AR K, K3 K o = 0.05, I EPIE
SR 4345, P<0.054 2 76 givl 24 = X

2 SR

2.1 % AW RARHT-2942LoVo ¥ CDX2 %
AR ACAR OU K BH o e 10 1) 35 B e 1!
X 1O TAN I B B T A o v ol 2 (4% DL
10°-10°/mL). ¥R BB I N )R L. Methy-
light £ PEE H 2 10%10%% Jl/mL, R*40.942.
SET 9O T fEPCRAG H H 8 fMethylight4h S A
bRk, ZFEDMSOXS 41, 0.5, 1.0~ 1.5 pmol/L
5'-Aza-CARSZH 21 P HT-29 M1L o Vo 4il il £
CDX2H R AR A& 43 35 0 AR A (R L,
K1).

2.2 %k A W AR Lo VoFrHT-29 ¥ CDX2 4
mRNAF AR I SIS 5 5E 5P CRAF H 1 4
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P<0.05 vs WWIBLE. 5'-Aza—CdR: 5'-&7¢-2' - &R L.

LI 1 BCR (Bl L AXE = 2-1/8H%- 1715,
CDX25:PFImRNA 40.941, GAPDHZ:FImRNA
h0.977, PN IR 9 BOR AN 25 <5%, £ H
2 s AT AR, B2 T I UK
WA L AN R R B S 00 o3 2 A AR R, K 0 H
HH I (1 P 359 FH % 5 1 LA o AR B 2 IR I
J5 &I0.5. 1.05 1.5 pmol/L 5'-Aza-CdRYEH 5,
HT-2941 g bk -F CDX23E I FrIm RN AR ik /KT
WAL Gevk 2 2= S, (MG ) 29I FEAK
WirE(F = 25.146, P = 0.000), 55X} 4 DMSO4]
EL#21.5 pmol/L 5'-Aza-CARSLH6 2H (¢ = 8.156, P =
0.015); Lo Vo itk hCDX2FE K mRNA KA
KPR B G vk 2 25 5, (AGITIR]. 259
WREERGNEF = 5.470, P = 0.024), 2H 1] L4 % 5K
K40 50 AR oG v 5 e (P>0.05) (K2,
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HT- 2940tk CDX2 R mRNA
HIERZEL B: DMSOXTHEZE

05, 1.0, 1.5 pmol/L 5'-Aza—CdR
UG R Lo Vo Ak CDX 25
EmRNAF HHHZEE]; C: DMSO
XL, 0.5, 1.0, 1.5 pmol/L
5'—Aza—CAR LG HHHT 294
farkCDX2 R mR NALE AR
[&l; D: DMSOXHEZH . 0.5, 1.0,

1.5 umol/L 5'-Aza—CdR3ZEEH
FLoVoHlEfkCOX2E R mRNA
It 4RIA; E: DMSOXTHEZ

05, 1.0, 1.5 pmol/L 5'—Aza—CdR
SCISZH T HT - 29k CDX25E
RImRNAKSRE; F: DMSOXTHE
ZH. 05, 1.0, 1.5 umol/L 5'—Aza—
CAREEGH A LoVoHIEikCDX2
HERImRNAFERE.

7%.5'-Aza-CdR 3
HT-294=LoVo#m
MR R G CDX2
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S
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B & &6 P R4
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| JERGRE i A kDa B 0.6-
AL AEEM, 5=
75 ok R, L
g, A—mewy X2 | 37 5@0.4 .
5 H%E
0.2+
Jrd
' 0.0 0.5 1.0 1.5
WRBE (umol/L)
kbap 0.81
37 w067
K
%0.4 -
10

0.0 05 1.0 1.5
W (umol/L)

3 EEREER. A: DMSOMRL, 0.5, 1.0, 1.5 pmol/L 5'-Aza—CdR LA (FF—75) FTHT-292H Rk CDX2E 1
Western blotZet/&l; B: DMSOM A . 0.5, 1.0, 1.5 umol/L 5'—Aza—CdRSEZH A HT- 2941 E R CDX2E FIFEIRIA; C:
DMSOXTRZE, 0.5, 1.0, 1.5 umol/L 5'—Aza—CdRSEGZH (£ —A47) HLoVoHIIRECDX 28 FH Western blotd%15/&]; D: DMSO
FHEZ . 0.5, 1.0, 1.5 pmol/L 5'—Aza—CdR IS HLoVodulkECDX2E FIARRE.

5'-Aza-CdR YRREAR

MRE (umol/L) HT-29 LoVo

0.0 0.454 +0.049 0.527 +0.037
0.5 0.501 + 0.041° 0.415 +0.037°
1.0 0.340 + 0.050 0.432 +0.040
15 0.531 + 0.046° 0.626 +0.046
FEFRPE  F=9700,P=0005 F=17.701, P = 0.001

°P<0.05 vs NIB4H. 5'-Aza—CdR: 5'-&4v-2' - IR alRE.

2).
2.3 % A JE s ARHT-2947LoVo P CDX2% &
Fk kDL Western blot4h iz flImage JH1FE
17464 AR /3 HT, SRIFHT-29F1L o Vodll bk %
25T G FEAR, JT S H PR 4 R R A R
-1 Ol B B, BEAT 2 E & S GE it )
T, JF DA SB35 21 R R AR A, K 00 HE A R 1
V38 S LA R AR bR 2 AR T S B
0.5. 1.0, 1.5 pmol/L 5'-Aza-CdR{EH )5, HT-29
A Mk CD X2 8 A R IR 7K P00 AL gi it
e S, ARJCIN R 25 BE MO (F = 0.438,
P =0.732), 5XB41DMSO4]L#0.5 umol/L
5'-Aza-CARSEK4H (¢ = 5.150, P = 0.036). 1.5
pmol/L 5'-Aza-CdR=£56 4 (¢ = 30.597, P = 0.001);
Lo Vo4l i #k i C D X2 2 4 2 1A K- 15 ) e 401
Bk 2 5, HJOIE . 29909 RO (F
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= 1.370, P = 0.320), 5%} JRAIDMSOZI L1 4:0.5
pmol/L 5'-Aza-CdR S 4 (s = -60.527, P = 0.000)
(#3, 3).

3 1Mie

CRC& I WIITH A RGP 2 —, B4
BB R 1K 12307, TR IEFL N RIR IR 1/2.
FHECRCA I 2 AL T 7575 KB E %K, HiE20
R CRCH) AR AN LB W BT, R, Hok
T3 AT A 8 . AT AEREIUR WICRC IR
RZHE. B, ZRERES BN
B, BRIBAL 2 R AN, BB RIS
CRCIHIKRA. KRELFE. RUWBAL = IEIRAY
JDNAJTHI S, (3 PR Rk H) kA2 vl 15t 4% 1
A, DNAFSE L. 4B M11E M. microRNA
S R AL ) FE R AL SRR AE KR
A VI EDNA R AL B e, Horh st
DA 20 25 B A B 43 DXl vy B2 PR A Y
3. DNAFEAL AT LU Sumw A SRR TTER, 722
AR e . CRCATAT T AR, 2
RENTHCRCHIE R R DN A HIEAL, 57T g3k
FFCRCIE Wi 1) R b BT R 7 i 2,
ARSI I AR 25 WAL 25 ) 5'- A za-
CdR AL FEPR AN &5 B )1 9 40 M bR . MUS S 41 fifd B
HT-29FIM ST41 ik L o Vo Ji5 18 ik 52 i %¢ 6 o i
PCRK, F-ATRIDNAZ i EDMSO% 7%}
MZH. 0.5, 1.05 1.5 pmol/L 5'-Aza-CdRZZHG4]
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FHT-29HIL o Vodil Stk th COX2 LR HH BEAL IR
AT AL, UL IR 2 )5'-Aza-CdR
AR CDX2HE K FALIRE, RN /EmRNA
JETH ERATRBIAE0.5. 1.0 1.5 pmol/L 5'-Aza-
CARTEH] G, BARHT-2941 ik CDX2 mRNA
RIE KT A Geil 2% 25 5, (HTEITa]
IR AR (F = 25.146, P = 0.000), 5% 1E
4IDMSOZ L 1.5 pmol/L 5'-Aza-CdREZH4]
(¢ = 8.156, P = 0.015); LoVo4Hl i ¥k rF CDX2FE A
FImRNAFRIE K TR0 A A g2 %= 5, A
TGS IR 2R FEHOBITE(F = 5.470, P = 0.024),
2 TR) Lb A 9% S50 A 5 0] B A Al 38 e 4 2
F(P>0.05); 5Bl Western blot/E & [ JZ 1
R IIHT-2940 bk CD X2 85 1 R IE K T4
AL Gevh 2 2 e, ARG TR) . 2990k FE A
HEFE = 9.700, P = 0.005), 53X EADMSO4]
EL#:0.5 pmol/L 5'-Aza-CARSEH (2 = 5.150,
P =0.036). 1.5 pmol/L 5-Aza-CdR3Z¥2H (¢ =
30.597, P = 0.001); Lo Vo ik CDX2 4
RIB AR AT G % % 55, I BB TR
). iR EEMCHME(F = 17.701, P = 0.001), 55
X B2 DMSO4] LE#0.5 umol/L 5'-Aza-CARSZ 4
ZH(t = -60.527, P = 0.000).

ARSI RN £ AL 25 9)5'-Aza-CdR
REEHAECDX2H NI mRNABLCD X285 [ %1%,
RICDX2/ A AN ZDNA AL iR, X522
AU RIFIE 45 RARAF, BICDX2/ECRCHEIEDTER n]
EAZ 5 3 PR IR 7 e i) AR R I 9 B
CDX2 /1 & 5 A g vp e k. ik, cpx2
KRG 87 kA AL, HHCDX2EE K mRNA
FIE A B AT PEORAN [ 4L 2 g
CDX2% ik 53 Firt, CDX27ECRCH 5 & i
FVE e (R DB LA ).
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