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FETPMBD2RIA R EAXERPENEHHR

FRE FARMK HEHE XFK T4 THER*
(T RERI R AL DA 22 B AL A A ) 27 5256 =, TR 400016)

#E  JReal-time RT-PCR. Western blot = %, J& 2B LR AL 5 77 ik 40 Al AW T % F R4k B
MBD2(methyl-CpG-binding domain 2, MBD2) £ .4 %! %] % #4(complete hydatidiform mole, CHM)#=
I AR R R 09 R GA, B T EALDNA % 9% 502 MeDIP(methylated DNA immunoprecipitation)-
FREAE R oA AR ) F R Ao B T IR AR b AR K 6 F A, B A WE AT
fhik T AR FAAE R FHATHES K. MBD2OImMRNAE T AR F A6 F R LA R 5 FEFH
F- A4k 4% £(P=0.0083), Western blot(P=0.0005)#= %, J& £ L2445 (P=0.0091)# 0 2| MBD2%& & & i&
5Real-time RT-PCR4E R —. £ R 2 FTMBD2ET AR R HB TR AR E G T Ew T Ik
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REBLAL(P<0.01), 5 EF FH4IRA LA LA, T AR F FIULE FAIT AN LR L AT

T AL, P 85N Tk w2 A E 40 B 5, MBD2E AR &) F 6 69 5 KRR AR
HEFANTRAEZARTAMBHEAATHETEEZNAE,

KR

25 i e — Bl S L IR U % 7 2 4 PR e, BA
VRS E A0 M S WG AR DR TR TR M S ik = TA) o I
BN B AE . H IO 2 I R AR R D B TR 4
TR UEFR AN M RYR T WRG B R A 2 40 i, A i
Tk 1R 5% A B B AT VT 22 AL I eE R R, SRR
hy TR A IEAR il A, AR G BT RS SR
S RIS AR N, T A MR 11038 5% 40 1 0 AN i
T, R AR, FLUEFR 240 R A8 5 e ok 14 A= 7
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AR W, DNAF JEA 0 e R A K
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JIFv g 4 i 5 DT 2 5 [ Py, e D] 2 PR A A i e
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BRI R R IR SRR AR e S5, DNA L
FA L AL EF(DNA demethylase)MBD2 2 FF 2L 4L CpG 4
B E2, AWFTR HIMBD2E k45 G L R 4L
1A 31, W | 2 R 2 19 A4 I RN 4% €6 i E ) 2
F, AT s, B EOERIDTER, $&7~-MBD27E I
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WRLRAT, T3 — 585 FHA%IP) 22 5 AT 2
1.2 Real-time RT-PCR1&I|MBD2 mRNAR) R IE

G R AT (R 2 W AT B i, 4% IR TRIzol re-
agent (Invitrogen)i® 71 &5 1t 1 15 #E FXRNA, 4 41 43
6 EE VI 7T Anso/ Anso EUAE, FAITRNASE 5 K iR B,
HU5 pl RNAF 1.5%3 G 6 5t e fi vk, 5406 T i
WL 5 . BTS00 ngIRNA % i PrimeScript RT
reagent Kitiit B 475 1 # 5% & ilicDNA(TaKaRa Code:
DRRO37A), il A A B e ok AT AR
1 F: 500 ng RNA, 2 pl 5xPrimeScipt Buffer, 0.5 ul
PrimeScipt RT Enzyme Mix I, 0.5 ul Oligo dT Primer
(25 pmol), 0.5 pl Random 6 mers (50 pmol), RNase
Free dH,O%h 78 #10 plo 304 5% [ R P 4y 37°C
15 min Q¥ 5% [ W), 85°C 5 s (0 4% S g 9% [ V) o
5 IR (R cDNAE£F T--80°C VKA 4/l - MBD2 ()7
FI'5: NM _003927) & GAPDHI) 5 e 5 1. 5l
Y B TAME ARG A A A . T ZO6E
H#PCRX(BiO-Rad iQ-5)>k H Wy 4 7 ik 1T Real-Time
PCR, K WAKRZ A25 pl, £04512.5 ul 2xSYBR Premix
Ex Tag, 1 [f) K& J 7] 514)450.5 ul (10 pmol/L), 100 ng
cDNA, f7K#h 78525 pl, PCRE N 41 F: 94°C A8 1k
4 min, fF¥F: 94°CAEIE30 s, 62°CIR k45 s, 72°C LA
45 s, §IEA0NMEIN . BEIEIN S T 72 C WL 5O
159, BN =) N55°C 22 13 A Hb LT+ 2195°C
W JERET 0.5 C i — RO E. HALES A 32l
W 4. LAGAPDHAE N 2556 H ¥ ik R 365k H gk
AT H— AL 3, SR 27 s o B e = 4 R H
S 3K, R AT S O T
1.3 Western blot#& M| MBD2#) 3z ik

FHAATE A WA S Jo, FREN200 mg )4
21, IAS00 pli F 2R CE = R AT MRS pld
fil A HPMSF(100 mmol/L), VK T 7 3% Z4/#%#20 min,
4°C F12 000 r/min25 0215 min, BU1~2 plZ i@ 5w
FIBCATGI G E A fh B & i ISR E I

FE S (2950 pg)iied: 1% T 5xloading bufferf i b+
GErrh, YA, WK 3310 min, 8% SDS-PAGE#E
JBE LUK, TEIR250 mA LYK 1S h, B4 55 1 A 1 L
% 2 PVDF(0.22 um)f |, 5%/B 595k =i 411 b,
SR J5 5MBD2— $1(1: 200 Santa Cruz, CA) } B-actin
PUA4CHEE 12 h, PBSTHES Ik, &FIKS5 min, A
5% IR AR —PUE W B h, FIPBSTIE U
IR, BRRS min, 4 2% R GECLVE Bag A 4447 . R
1 5t 4% 7 FH Quantity One 14 3E AT 2K B2 A i & 4y
#r, H LAB-actinfE Jy N 2 [ .
1.4 SRR F 1 NMBD2R) R

2 5 R 2 LR SRS SR, —H
AKIEW . A EIE, VIR R N4 um, AT A
e t, BUDIR: D) A H U, B F kK
MBS min, Z0/K VG S APBSIUE3 min, ST
JR BB AL AR PR 1S min, 3% XEE /K 0% 5 10 minj5
PBSEUE =k, £F%3 min. M—#Hi(1: 100) 4°Cit
B, BIPEXS R INPBS, AR 5 #  1L 2EE  — k
P AR MR B (P AZ G A 7D B EAT, 3
R, 37°CHER 20 min, PBSHYE, 2 minx3¥K. N
B2, 37°CH¥ 720 min, PBSHIEE, 2 minx37K. [V ff]
DABY LT T, TRAKE QL Al i, I AR e 3 o
FIMIASEE 2 [I5 3 H 8 BE R 40 52 B9k U0 Fr BH M
IR FEAE . AE40x 100 m BT R, 49K U A ik
PEEA RN RIS FHPERLET, BB E X8 b,
S TR LY IR K FEAEL, 352 ) SR P340 1E
1.5 BEUDNARGINIE—BELTH

BALRNEE PG, RSN, F2
A BRUNR: $4 e Dneasy IfiL #1241 213 771 £ (QIAGEN
A A FEIUEDNA, 28 J5 88 75 4T B 3 K 41DNA, g
AL FDNA 28 HL i e, HBiomag TMAi ¥ 74 (Bangs
A7 A EDNA F BE A S 59, Vel s, TR
Wy S DNAGEETIE . SR )5 0% S, &
o, alifh. bRid)E, SUERUFIN AR S SR AR

=1 31¥F75)
Table 1 Sequence of primers used in the experiment
BEH BlEZ 2]l PR T
Target genes Primer sequence Size(bp) Annealing temp
Mbd2-F 5’-AAC CCT GCT GTT TGG CTT AAC-3’ 101 bp 62°C
Mbd2-R 5’-CGT ACT TGC TGT ACT CGC TCT TC-3’
GAPDH-F 5’-CTC TCT GCT CCT CCT GTT CGA CAG-3’ 230 bp 54°C

GAPDH-R

5°-GTG GAA TCA TAT TGG AAC ATG T-3’
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A

WAL, GVEE I, KA UG I3 W8t (Gene Pix 6.0).
1.6 FitFoth
BT B 2448 I SPSS10.048 1 H 8 2E, ek i HEAT
I3HT

2 R
21 ELBEFHRMEERHITRAETHR
MBD2 mRNAHKI %%

L5622 B IR 23, 550 B2 IE 6 5L 4T
PROATEH LU L, MBD2())mRNAW R IE T, HA
Ziit2E i X (P=0.0083, P<0.01, K1),
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(P=0.0005, P<0.01, [&]2).
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MBD2 ) FRiE

Ho 95 2H S 27 8 s MBD2 71 58 4 114 4 %6 11 A IE

A R B A L RIS TS DL(EI3) . 5 IE R
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Ration of MBD2/GAPDH mRNA
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chorionic villi hydatidiform mole

Bl Real-time RT-PCR#&MA//BD2 mRNA7ZECHMANIE ¥ B HA T IR A B AL M RIE
A: HfE I B: HIEH B LU L, CHMAMBD2 mRNA) 35 &3 T
Fig.1 Expression of M/BD?2 in CHM and normal early chorionic villi detected by Real-time RT-PCR
A: melting peak chart; B: the mRNA level of MBD?2 in CHM were significantly higher than that in normal early chorionic villi,*P<0.01.
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, *¥P<0.01,

Fig.2 Expression of MBD2 in CHM and normal early chorionic villi detected by Western blot

A: the lever of MBD2 protein in both CHM and normal early chorionic villi were detected by Western blot. 3-actin served as loading control.

B: quantitation of protein level of MBD2 in CHM and normal early chorionic villi, *P<0.01.
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Fig.3 Expression of MBD2 in CHM and normal early chorionic villi detected by immunohistochemistry (x40)
A: MBD2 was mainly expressed in trophoblastic cells cytoplasm in CHM; B: MBD2 was mainly expressed in the part of the cytoplasm of trophoblastic

cells in normal early chorionic villi; C, D: negative control for CHM and normal early chorionic villi, respectively.

R R2BEEERAXEERENEEANRESE
Table 2 Functional grouping of genes demethylated in CHM

Difiesr 2k [ERe HEIA Pl
Functional classification Count (%) Genes P Value
Methylation 5(5.88) KHDRBSI, RAB3B, RHOD, RUNXI, NCL 0.02
Acetylation 19(22.35) KHDRBS1, SHROOM?2, GMDS, ZNF346, PTMA, NCL,
RPS7, MTHFD2, MTHFS, FNTA, NDRG3, GSTK 1, BAG?2, 0.03
LSM12, ZYX, RUNXI, CHAFIB, LRPPRC, STAGI
Nad 4(4.71) GAPDHS, MTHFD2, AOX1, ALDH3B2 0.05
Cell cycle 6(7.06) KHDRBS1, LZTS2, CDK2AP1, DMCI1, CHAF1B, STAG1 0.05

BT (P=0.0091, P<0.01),
2.4 BEUDNAGREGIE—RENLERER
U6 45 R A 7R e 4 Y A 4 i R IR R L 00 4 O
KRB L PR 1 R SA B AT i . HIEw
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XA 89N HE DN e Az 1 2 FH AR Ak, 8503k D) A e
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AT T R A8 b e A A R e e . AR I R, H
WA . IR, AR, 0T A



256

IR

T S BE MU A 45 27 U, R IS DR IR R 0A S i ]
e 44 b R AE I L 20, (0 H T A e A
Vi P A 5 R f1%) 02K e 5 5 A 46 T TR R AR AR, 1K
LG L DR 52 S8 ] P K] 25 1 R 1 1 SO SR i B AN
. HATHIWE TR, JE RS 7 10 AL S
WA RERRIANEERFEZ —. XuedFH
9L R W P16, HIC-1. E-cadherinff 5% i P A2 1C
FEAK, AR AE 13%~40% 2 18], 1 H.P16E FF 5L
WA 5wl & 5 E-cadherin F 3 AL A, 5 %24 16 1)
FREEE e AR )R ), 2 K A UOIE 5T ok I A
Wi 15 53 L P AMILHIFNRMSH?2 J5 5y 1 FE AL T 6 5 7
A 0 K A 47 5% PTENSE N )R 3 1 W AL R 55 4
HIGIR AR AT G, AHR 5570 % i i v A JE ok,
KvDMRI. SGCE/PEGI10XE PR 1) F KL AV IR 745 75 5 244
5 R AR R, SOX2AEI A IR P Ab T8 FIEAIR S,
H 5 HEmRNAFRRE AL,

MBD2{3 T 18q21 IR X IR, 76/ 2
—ANKZ50 Kb gt it 4h 1, e 58 11X
BF AL IDNAL: G0 5 A AR 2 CiALEg, 530
Pt I, T 23 40 55, Ik R ekt 5y
— 7 TIMBD247 2= F A i (1) D e, BB T 2 A
FH 2 s b, 3k vT B AT 0E E R W AE H . MBD21
FIE e H 5 R A DA G, e 3L P MBD2 1)
FEIB T o PR LY, —FloEMBD23K Ik 4R
5 (R O /ANAR O, ) — Rl MBD2R IA UK. 7E
FL MG 40 % I v 238 MBD2 1] # i GS TP
Sk, T AE e AN e IR AL 2R3 rh R BLMBD2 mRNA
Fak AR, AR IEE N ET A IR R, HMBD2H
AL HAT L W REAGBE IR 1E F, (R 1810 51 s 41 28
WA R BIMBD2 (1) R AP, X SEMBD27E A
[F) Jof g o 2 IA IR AN [, 156 WIMBD2 A A1) i % 55 A1 25
LA AE A AN TRl PR O 28 DL, S i vh
MBD2 ] 5 % 2 1% i 1, MBD2 &/ S DNA F 54k
S EERT . BTV ER, 5 1EH KB
L, MBD2fJmRNA. 45 [ L R A UKk Fil
KOF B 2 R, BWIMBD2(K #1550 IR AT AE S
CHMW K AEAE G, A i FMBD2 B R IA, 7] fig
LSRR LA, S5
(1R

% MO RE 18 AR 8 5 R 0 B DR IRAIG T A
FHOG, b 2% BU )35 A 19 K B9 45 795 Hhraf
cMyc. cfos. chrasHckrasKEPE R E4G 55 IR T2

AT RPN, BRI IRE 40 o e My e 56 DR 55 — b
T R AR BRI A0 b o o 4
ARPAREE . Ray S5 PWF ST A DLAEAN U A e, e
R A 1 40 1 LA 77 B Rg (4 ZE K A3, DNAIR
H A0 7T B (2 2 X LE 4 0 S I 4 K. DNAAK HY 3
ART E A 3 EURR T B AE A0 5 3K 0 5% B A
R FATM P IACE Fr 82K o, 5 IR 5
IR B A ZUH LR, CHM S I U R 4% E 41
ZUM LA 8O R A R A 1 2 AL, RITHTIR ALK
P ERAR. AIHAESIORA, IXLERE DN T 25 F AL
LA R A A A O . H T 58 A AU A 4 i
[l I A7 AEMBD2 25 FUEEAL i (1 208 T i, DAL, AT
WA 733 TR () PR RE AL 7K B HT fiE 59 MBD2R) 1=
RIBAT R, IRl e 5 e M A i R AR, B
T AR TSI A 7 58 4 B 2 i TP AT, BAJZ
SRR SEAL AR SE A AR A R AR P IR, R B
KFEARRE— D IIE,

£ % ik (References)

1 Li HW, Tsao SW, Cheung AN. Current understandings of the
molecular geneses of gestational trophoblastic diseases. Placenta
2002; 23(1): 20-31.

2 Szyf M, Pakneshan P, Rabbani SA. DNA demethylation and can-
cer: therapeutic implications. Cancer Lett 2004; 211(2): 133-43.

3 Ducasse M, Brown MA. Epigenetic aberrations and cancer. Mol
Cancer 2006; 5: 60.

4 Morgan HD, Santos F, Green K, Dean W, Reik W. Epigenetic re-
programming in mammals. Hum Mol Genet 2005; 14(1): R47-58.

5 Patra SK, Patra A, Zhao H, Carroll P, Dahiya R. Methyl-CpG-
DNA binding proteins in human prostate cancer: expression of
CXXC sequence containing MBDI and repression of MBD2 and
MeCP2. Biochem Biophys Res Commun 2003; 302(4): 759-66.

6 Fromowitz FB, Viola MV, Chao S, Oravez S, Mishriki Y, Finkel
G, et al. Ras p21 expression in the progression of breast cancer.
Hum Pathol 1987; 18(12): 1268-75.

7 Kato HD, Terao Y, Ogawa M, Matsuda T, Arima T, Kato K, et
al. Growth-associated gene expression profiles by microarray
analysis of trophoblast of molar pregnancies and normal villi. Int
J Gynecol Pathol 2002; 21(3): 255-60.

8 Xue WC, Chan KY, Feng HC, Chiu PM, Ngan HY, Tsao SW, et
al. Promoter hypermethylation of multiple genes in hydatidiform
mole and choriocarcinoma. J Mol Diagn 2004; 6(4): 326-34.

9 Xue WC, Feng HC, Tsao SW, Chan KY, Ngan HY, ChiuPM, et
al. Methylation status and expression of E-cadherin and cadher-
in-11 in gestational trophoblastic diseases. Int J Gynecol Cancer
2003;13(6): 879-88.

10 AKIR, HORR B S5, REBe sk, BRIRSY, A, BRCE



0 R B A 4 I FPMBD23R 1K b AR SRTE DR FH AL 9T 257

IR 3l TSGR R (1 IR0 44 I 19 A RO As v (1 4 Mi-2 complex couples DNA methylation to chromatin remodel-
e o B B 2E R BE2E 4R 2003; 25(4): 422-6. ling and histone deacetylation. Nature Genet 1999; 23(1): 62-6.

11 Chen H, Ye D, Xie X, Lu W, Zhu C, Chen X. PTEN promoter 18 Billard LM, Magdinier F, Lenoir GM, Frappart L, Dante R.
methylation and protein expression in normal early placentas and MeCP2 and MBD2 expression during normal and pathological
hydatidiform moles. J Soc Gynecol Investig 2005; 12(3): 214-7. growth of the human mammary gland. Oncogene 2002; 21(17):

12 Bourque D, Penaherrera M, Yuen R, Van Allen M, McFadden 2704-12.

D, Robinson W. The utility of quantitative methylation assays at 19 & B2 R E T, REE E4ET, R B, HE
imprinted genes for the diagnosis of fetal and placental disorders. MAGE-1%: K 8 3B’ BIX 2 B ELACIR A IF 5T [ i 2
Clin Genet 2011; 79(2): 169-75. PiayT 24 2003; 10(1): 39-41.

13 Li AS, Siu MK, Zhang H, Wong ES, Chan KY, Ngan HY, et al. 20 Zhu Y, Spitz MR, Zhang H, Grossman HB, Frazier ML, Wu X.
Hypermethylation of SOX2 gene in hydatidiform mole and cho- Methyl-CpG-binding domain 2: a protective role in bladder car-
riocarcinoma. Reprod Sci 2008; 15(7): 735-44. cinoma. Cancer 2004; 100(9): 1853-8.

14 Hayward BE, De Vos M, Talati N, Abdollahi MR, Taylor GR, 21 Rao PM, Antony A, Rajalakshmi S, Sarma DS. Studies on hy-
Meyer E, et al. Genetic and epigenetic analysis of recurrent hy- pomethylation of liver DNA during early stages of chemical car-
datidiform mole. Hum Mutat 2009; 30(5): E629-39. cinogenesis in rat liver. Carcinogenesis 1989; 10(5): 933-7.

15 Hendrich B, Abbott C, McQueen H, Chamber D, Cross S, Bird A. 22 Sharrard RM, Royds JA, Rogers S, Shorthouse AJ. Patterns of
Genomic structure and chromosomal mapping of the murine and methylation of the c-myc gene in human colorectal cancer pro-
human Mbdl, Mbd2, Mbd3, and Mbd4 genes. Mamm Genome gression. Br J Cancer 1992; 65(5): 667-72.

1999; 10(9): 906-12. 23 Ray JS, Haebison ML, McClain RM, Goodman JI. Alterations in

16 Snape A. MBDs mediate methylation, deacetylation and tran- the methylation status and expression of the rafonco gene in phe-
scriptional repression. Trends Genet 2000; 16(1): 20. nobarbital induced and spontaneous B6C3F1 mouse live tumors.

17 Wade PA, Gegonne A, Jones PL, Ballestar E, Aubry F, Wolffe AP. Mol Carcinog 1994; 9(3): 155-66.

The Expression of MBD2 and Related Gene Methylation Microarray in
Hydatidiform Mole

Liang-Rui Guo, Jun-Lin He, Xue-Mei Chen, Xue-Qing Liu, Ying-Xiong Wang, Yu-Bin Ding*
(Laboratory of Reproductive Biology, School of Public Health, Chongqing Medical University, Chongqing 400016, China)

Abstract The expression of MBD2 (methyl-CpG-binding domain2) in complete hydatidiform mole (CHM)
and normal early chorionic villi were examined by Real-time RT-PCR, Western blot and immunohistochemistry.
Differential methylation pattern of genes in CHM and normal early chorionic villi were examined by MeDIP-chip
(methylated DNA immunoprecipitation-chip), analysised and functional charactered by bioinformatics. The results
showed mRNA expression (P=0.0083) of MBD2 was significantly higher in CHM than that in normal chorionic
villi (P<0.01). The protein level was coincident with mRNA level when examined by Western blot (P=0.0005,
P<0.01) and immunohistochemistry (P=0.0091, P<0.01). MeDIP-chip results showed 89 genes in CHM were dem-
ethylated, of which 85 genes can be mapped to genome. Our results suggested that over-expression of MBD2 and
related gene demethylation may play vital roles in the genesis of CHM.

Key words CHM; demethylase; MBD2; MeDIP

Received: September 18, 2010 Accepted: December 20, 2010

This work was supported by the National Natural Science Foundation of China (N0.30700898), the Ministry of Education Doctoral Foundation
(N0.20070631007), Natural Science Foundation of Chongqing Science and Technology Commission (CSTC, No.2007BB5286), Birth Defects and Re-
productive Health Subject in Chongqing Key Laboratory (No.0801) and Chongqing Medical University School Subject (No.XBYB2008063)

*Corresponding author. Tel: 13220293739, E-mail: dingyb@gmail.com





