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MVERE P IR Xise DA BEAOR DL 22 4 WA AR 4]
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DNA HUEEAL AR, FAAN X G (0 44 2R 3 14 £ 2 i)
&, AR O IS Xise JE 1K DNA (¥ H 9
REXS 5 8 SR (105 77 338 PP S
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AR FR VB AT K 5y I 1 Sigma A+, T #
AR A EE H TaKaRa FAEW TREA R A, Taq
DNA & Wi B A6 5t R oh SRR A IR A F
dNTP I H Promage A, 519t FilgA THARL
Cikia

41 Mo ARG 135 7R 43 L H Costar 8% Nunc A
w]; DMEM/F12 Fl#lE I [ Gibeo 2y vl FBS Iy
H Hyclone 2~ ;s FoAtAH L S Vi 85 75 (1) 24 5 B
PB4, B H Sigma 2 H.

Holstein ¥} /1= i it JL S A Ak B b 5l @3 2
. B BN SR H A R X .
1.2 PRIl A UM RBE L RIS

P UT IR 50~60 K[ Holstein W2 4b 48 5, HX
AN R, 3~5h WIB[A5e =, 76 LW &
RN, BB IL, K ILAE 70%5Ks TRt 30 s.
T SxAUPLHY DPBS e Ll f5 . TG BY L H
AT TR B R B, BT SxRUPTA
10% FBS [¥] DMEM };i 7531, 7EH 424 60 mm 1)
SRS 3R K7 AL ZRBERE A% 1 mm® /NN, A
DMEM/F12 & ¥k 2 R J5, srflk#E T & 5 ml
DMEM/F12+10% FBS [#] T-25 £ 3% i+, + 37°C.
5% CO, BEFRFRFE 6~T K, & 2 R 1 k. £5
A KIS, BL0.25% i AL LA 2~3 IRk,
434t L DMEM/F12+20% FBS+10% DMSO % 4%.
1.3 4 REERRIIKS

B SEG AR B0 5L, 7E 38.5°CL 5%CO,

BEFEAA T B 3R 18~20 h. K B3 ) B R 41 i ik
N 0.1%[1)3% W ST Mg vh, A0 I 55 59 BE 40 i 50 4>
Bies, POEBATEEE. MR ki
R R4 A A 552 AR, 355 7R AR 5~15 IR )L
FRETYEAN L, AT LA K3 80% LL I AR, 1ER
BEAR k%, K O BEA0 A% G TN Rl T
(IUHIAAD), HRLE G, K EA IR N 5
7% 0.5 h, PRk flA IR IEAT U0 A B ¥ AL RN
A23187H AL 5 min, PN 6-DMAP i 1557
5 h. SRR BOE 1 A TN CR1aa + BSA ¥ H
WFE 2 K, BRE D 4~8 4RI NG
A JURL AN B DU SLAR . ] CR1aa+5% FCS 15 7%
Wi, 1E38.5°C, 5% CO, BiFRMih R g% 7~8 K.

14 TEERMTFERSMNLE

RS 9R 7~8 RINFEIE 8~10 M, 7EARREBE T
HUB 2B a7, FH PBS IS UL 1 i, BOBREZS
A1) PBS ¥ VA R A B Ak B B SCHR A o1&
geto - BRSSP IRWTR : i 17 pl 1 mmol/L SDS
F1 280 mg/L 18 (Il K, 7F 37CALHE 1~1.5 h,
TN 10 wl 543, 98°CALHE 15 min, FFHIA 3 ul
2 mol/L ) NaOH (NaOH [ 2 ¥k J& & 0.3 mol/L),
7 SOC/KHTHUE 15 min, I 2 AR 2% 4%
HIEERE, AR

B i 5 mol/L 1) V. 4 BR B4 % ¥l (pH 5.0): ¥4
19 g WHiMAMWE T 25 ml EZ&KT, R Y
750 pl 2 mol/L ) NaOH V5, PRI 55 mg A K —
W1 500 wl (7K, AL 2 P,

WHL 20 wl BB -DNA VB E0, T ATIA I
T R NER, AE-20°C HCE 30 min; AER
Y, N 500 wl 5 mol/L RV GR B AW, 50°C
W3 8 h, RIEH LM MM, M 1xTE
(pH 8.0)JE ¥ 4x15 min, JIA 500 wl 0.2 mol/L [f]
NaOH #:% 2x15 min, # & NaOH %3, H 1 ml
IXTE (pH 8.0) ¥tk 3x10 min, 23, Biflg bl
/NBRTTAE-20°C AR A7 PCR ¥ 34 R, B30 /N Bk
R K K P8 2x15 min, A B8 T77:, BRI
AR R Eh AL AN 5E A IS
1.5 PCR#¥ & wlERINF

167 3 A7 R G Ak o (1 Bt B /N R A
IR, W 2~5 Wl FE B, RA P8 PCR
B N A B OBl SO I // A 71 B
PrimerFL1261-1286: 5 TTTGTTGTAGGGATAAT-
ATGGTTGAT 3', PrimerR1456-1481: 5’ CCACC-
CTTTCTAATTAAATAAAACAC 3'. Jx N 4 1 -
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94°C 5 min; 94°C 1 min, 52°C 1 min, 72°C 30 s,
30 MEFR; 72°C 10 min.

V2B — 509 B P WRRE 10 RS AR, HEAT
B A PCR RN, BB Ay ST EIN

PrimerFS1280-1306: 5 GGTTGATTTTGTTA-
TGTGGATATTATG 3’ , PrimerR1456-1481: 5’
CCACCCTTTCTAATTAAATAAAACAC 3'. Jg Wi 4%
fF: 94°C5 min; 94°C30s, 54°C30s, 72°C30s,
30 MR 72°C10 min. 8 H 9 BEK N K
202 bp. I 1.5%Z5 5Bl 2[RI 28— %& PCR ¢ 48 =
Y, 5 TaKaRa A w427 ¥ pMD18-T # Ak 47 3%
e, BeALRAR S, BRIEFHTERE, AR LA
S04 ABI 377 Wl A3 L.

2 & R

2.1 Xist £F CpG BHY 5T KB 5B

f£ NCBI M o b 2% 74 8 [ Xise 3 D7
% (GenBank accession No.NR 001464), i i
MethPrimer ¥ %% (www.urogene.org/methprime) X} i%
BEPS 5350 5 kb [P AUREAT CpG & FU 43 #r. &5 R
BoR, 1E1296~1 502 bp 4bA7(E— CpG &, 74
W 1Rz 00 5 BRI AL S BEAT XS, 4k
B Xise FEP 5" P42 X _EIFZ) 10 kb HIFP41,  LARIAE
(R 7k BEAT CpG By WU, P 5 AT ToE 0 1) At 1)
CpG &y ¥ T EIK) CpG &)@ HIE N ELPA1, Wit
PGP EAT PCR 1Y, KA Xise HE DS i 9%
X DNA FBEALIRIL.

TTTGCTGCAGGGACAATATGGCTGACCTTGTCATGTGGATATCATGGCAGTTTGTCACGT
TTTGTTGTAGGGATAATATGGTTGATTTTGTTATGTGGATATTATGGTAGTTTGTTACGT

CpGl
GGATATCGTGGCAGGGGTGTTTGACCGTTACATTCTTGGCGGGCTTTGCATCAGGAGGGC
GGATATCGTGGTAGGGGTGTTTGATCGTTATATTTTTGGCGGGTTTTGTATTAGGAGGGT

CpG2 CpG3 CpG4

CTGCCGCATTGTTAAAGATGGCGTGCTTTGCCGCGGACAAAGTGAAAGGAGGGATTGGCA
TTGTCGTATTGTTAAAGATGGCGTGTTTTGTCGCGGATAAAGTGAAAGGAGGGATTGGTA

60

120

180

CpG5 CpG6

CpG7CpG8

ATGTTAGATTGCCGCGTGTCCCACCCAATCAGAAAGGGTGG 221
ATGTTAGATTGTCGCGTGTTTTATTTAATTAGAAAGGGTGG

CpGICpG10

Fig. 1 DNA sequence of 5'regulatory region of Xist gene (upper stands) and the

sequence of Bisulfite-PCR (lower stands)

Primer sequences are underlined. CpG sites are shown in bold.

22 RINZHER Xin REALERX CpG KI5
DNA B EAL &N

8 M Holstein ¥} 2 14 40 52 45 B Xise 55 R 1)
DNA HI AL 25 3 WK 2, 7F Xise HE PRI 458 X kA
W CpG A7 T, 2945 49% A7 o5 2 F 3L AL 1,
WME R FEkETR, R SRR — M7
ZESt, HEAL S EE I RS o — S
2.3 FFB RETEEER Xist ZEF$ZX DNA H
e

i g% 3 ARG ) L AT 4E 40 e (FFB) Xist A
W X DNA HUIEALI 45 R LK 3a, 60T #A
) CpG {7 a5, HIEAL Y CpG A7 £ i 66%, 1Ml
10 # FFB R ¥ v [ B IR FH A AT i 43%, 5

FOtRAn AL, HRACRR AT sl sb . (H SR
KPS RG B MRIEIL, FOEMZ T, HHTE
) CpG AL piAr A ANE I 5], #8555 BEANLT (1] 3b).

CpG 1 2 3 4 5 6 78 910

I & & 6 & & 88 &
' & &6 6 6 & 68 &

Fig. 2 Methylation patterns of 10 conserved CpG sites
within the 5’ regulatory region of Xist gene in in vitro
fertilized blastocysts
Open and closed circles indicate unmethylated and methylated CpG

sites, respectively.
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Fig. 3 Methylation patterns of 10 conserved CpG sites of 5’ regulatory region of Xist gene in FFB (a) and its

cloned blastocysts (b)

Open and closed circles indicate unmethylated and methylated CpG sites, respectively.

24 FOV REFZMEE Xist R G X DNA B
vt

Bi e 3 ARM O A F R4 i (FOV) Xist JE A
DNA FIEALRT I 25 SR WL 4a, FERRLINT) CpG A7
R 63%IMA A S IR, FFB (A I 45 SR 5
FOV AHAL, 13 BH A4 40 Jifa () FF G A R 2 L v, (R

(a)

& FIEAUAL S A AT FEA TS, S RER 22, M 8
H FOV RS ) b, e 28 R 1R A Wl 45 2R LI 4b, XA
25 17%MA07 S IEAE. Rk, 5 FFB ORI v [
PN ARSI Z G BENAHLL, FOV SR Y5 ¥ 7 b 38 iR
Xist HEPK DNA HJEAL 7K AL T A AR R .

(®)

Fig. 4 Methylation patterns of 10 conserved CpG sites within the 5’ regulatory region of Xist gene in FOV (a) and
cloned blastocysts (b)

Open and closed circles indicate unmethylated and methylated CpG sites, respectively.
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HHEEAG PT RE AT W] S (R A DG, AH S AREIHY Xist

FE DA DNA KA 0] BE 2 T 30 Xise JEDN 1) 0 3R
k. KT Xise SE I RIRIE R D, Xue HBLE
2002 4 FH F S AR B0 1) R sl 1k P DD Xise 5 DA
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BIAbFACH AR A, (HAE Dindot S50 57
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Kb, XA AN SZ RS BE RIS [ A4 A% o e B JUA (1)
FRIL(E 5), K400 Xise FE K] DNA F L4k F i
B vmr, FFB Xist 3& K H IEAL 1) CpG A £ o i AS:
CpG A7 15 66%, 5 FOV [f] 63%33T, Iifksh
ZRE R P B AL T 4 DNA ALK, BT
AR 49%,  H I b B R I A T A AR 1 H AL
R, Rl FOV KU 1) ve B IR ANA 17% 1947
RUR AL ). NI 45 R, TEARSN SRS B AN
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FEREE 2 58 AR B, fF& 5585465 B R IE
(monoallelic expression) FJHFF1E, Xa [ Xist A
S'PFEX, % CpG s nl fig e sc A AL 1, T
Xi AT RE A 58 A AR IR ). AR e SR,

Xist FEDA ) DNAFH G AV RS S AH o) It A4 p% #0845 P
B, X Ui Xise FEDZ VT DA B gafE i, I H
TR A 2 MR — o Z 5. T %
CpG HReepi dmgmfe, KUk, Frading CpG &)
REAE WYY Xise JERI R P/ E . 5 &AL =

FFB Fl FOV R i) F A4 IR, FFB S 1) v b R i
BHEL FOV K, (A TG )L AE §i 2 Fil =
KR AR LL FOV KRUE M s b3, ARRMHAR
BEZEIR Xist JE[K DNA FIEAL A, FOV Kk
(1) 5 B W iy Xise 55 DRUMEG FH 34k mT e AT R T 2 118 1)
KA, XA AT U8 BH AN [ P A A oot o 98 IV 1) o
FRAEAT 22 50, Il 22 5 5 i 380 IR iy A FL A4 1)
KE.
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Fig. 5 DNA methylation levels of the Xist gene in cloned blastocysts
derived from FFB and FOV
l: Methylated; [1: Unmethylated.
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Methylation Patterns of The Xist Gene in Cloned Bovine
Blastocysts Derived From Different Somatic Donor Cells

CAO Geng-Sheng'?, GAO Yu'?, DAI Yun-Ping”, LI Rong?, ZHAO Yao-Feng", LI Ning"™”
(" The State Key Laboratories for Agrobiotechnology, China A gricultural University, Beijing 100094, China;
2 College of Life Science , Henan University, Kaifeng 475001, China;
I College of Animal Science and Technology, China Agricultural University, Beijing 100094, China)

Abstract Using bisulphate sequencing, methylation patterns of the Xis¢ gene in cloned blastocysts derived from
bovine fetal fibroblasts (FFB) or oviduct epithelial cells (FOV) were investigated, as compared to that in donor
cells and in vitro fertilized (IVF) blastocysts. Hypomethylation of the Xist gene was observed in the cloned
blastocysts (43% and 17% in FFB and FOV derived blastocysts, respectively), while the Xist gene in 49% IVF
blastocysts appeared to be methylated. On the contrast, somatic donor cells showed high percentage of
methylation (66% and 63% in FFB and FOV cells, respectively). These results suggest that the DNA methylations
of the Xist gene were reprogrammable and the detected CpG islands may regulate expression of the Xist gene.
Altogether with the previous data, It was shown that development rate of cloned blastocysts derived from FFB is
lower than that from FOV of the same origin, while pregnancy and birth rates appear to be opposite. It can be
proposed that cloned blastocysts derived from different types of somatic cells differ in DNA reprogramming that

may affect embryo and fetal development.

Key words X inactive specific transcript, DNA methylation, cloned blastocysts
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