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Abstract: [Objective] This study was performed to increase the efficiency of goat cumulus cell nuclear transfer. [Method]
Based on the problem of low efficiency of goat somatic nuclear transplantation (SNT), the application of demecolcine was used to
increase goat oocytes enucleation rate, the effects of 5-aza-dC and Trichostatin A (TSA) were also investigated when cumulus cells
were treated with them on the development rate of goat cloned embryos. [Result] The optimum concentration of demecolcine for
chemically assisted enucleation was 0.5 pg'mL™" and the extrusion cones rate of goat oocytes was 91.67% (P<<0.05). Compared with
blind enucleation method, the enucleation rate of demecolcine assisted-enucleation method was 100% and increased significantly (P
<<0.05). Furthermore, the morula rate and blastula rate of cloned embryos reconstrusted by demecolcine assisted-enucleation method
were 25.23% and 13.08%, which were significantly higher than that of embryos reconstrusted by blind enucleation method (P<<0.05).
At the same time, it was found that the blastula rate and morula rate of goat cloned embryos reconstructed by cumulus cells treated
with 0.01pumol-L™"5-aza-dC was 16.96% and 30.41%, which were extremely higher than that of other groups (P<C0.05). When the
goat cloned embryos reconstructed by cumulus cells treated with 400 nmol-L™" TSA, the rate of morula and blastula was 31.52% and
15.22%. [Conclusion] The enucleation rate of chemically assisted enucleation method was significantly higher than that of blind
enucleation method. The effect of goat cloned embryos reconstructed by cumulus cells treated with 0.01 pmol-L™' 5-aza-dC or 400
nmol-L" TSA was the best.
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TERE M, (ARG A BRI R AR AR, RAIRT 4%
M E MR TR E A AN, ARG IR R =B
BRI CRT AU R ] R Rk, %
WHAEMG . 6 JLECHTAE ) LSBT 28 My, RISEAR >4
AIRFERE AR R E ., PRGN
RN, AN A% B R I R R IR %,
Pk VAL AR O R4 0 P 7 R0 PR PR =
F:. Zakartchenko 25UV HIAZ B I 25 5 K o
EE )N Rl Ok O A= RE AL RN S o B
W] LA I v [ b (IARAZ AN 56 4 EE g A
SHOR G IR B E AR SRS R IR
TIE, SR FEACRARN 2 Z R T, iR G R
DNA AL Bt /IMA AL B 1 S A2 K m R AL
1, DNA LAk KPR 1 A4 i VR R (AR B e
B R Y, R 2 SR - R R A
(TSA) Refg e iy v AR LA A M L A I EE A &
WAL /KPR se B R IR I R IR R B 2, IR 77193
TRZ G EEN . UARBFRTIAL Y AR5
FROKAU A 27 5 B 2 A% ey O R M R0 . 5-
2B T AN TSA (A% AE VR iR (1 B 4 B 45 75 T
TR LA LRI G i /] A 5 FROK AL Ak B
U 2E N BRI 5-aza-dC AT TSA ALFE 1125 40 i 1)
AR, BRI EBRNEARER,
L =E R0 BAZ A AR
1 #RIERZE
1.1 FERFSRER

ARG it HR AR AR R R B T 1 Sigma 24
A, TCM199 itk (Gibco, #t*5 1193387) 5 FK/KAL
i (D-1925) ; 5-%-2- %8 % 1T (5-aza-dC, A-3656) ;
TSA(T8552); DPBS (Gibco, D-8662); BSA (A-6003);
fRAR I CHUMPYZET, k'S 20010512) 5 FSH (H
A, #45203221) 5 LH CmE Gl AR A+,
fit5 030901) ; B-FFELEE (E2758) 5 L-B& W%
(G7513) ; EWIIREE (H-3506) .
1.1.1 LWERFHE  TCM199 +5 mmol-L! NaHCO;
+10 mmol'L" HEPES+10 mmol-L" HEPES-Na +0.01
gL FZ8+10 mI-'L™! FBS +0.065 g-L™! 75 % %+0.05

gL #EH &,
1.1.2 JPE4f R AIERA  TCM199+10%FCS (v:
v) +10 pugrml”! FSH+10 pgrml' LH +1 pgml”' E,+20
ng'ml” EGF;
1.1.3 HHEEM DPBS+1% FCS;
1.1.4 Ve th ¥ AR BIEBRHHOK
il
1.1.5 WE&® 03 mmolL' D-H & &+0.05
mmol-L" CaC1,+0.1 mmol-L"' MgSO,;
1.1.6 BFEZRWER  BEK+25 pmolL! 1
A
1.1.7
6-DMAP;
1.1.8 JPE4fEEE MW DMEM +10% FCS;
1.1.9 FHEMIEAER SOF+1% NEAA+1% EAA
+10 ng'ml" EGF+1 mmol-L'L-#3 2 tf4+ 8 mg-ml’
BSA.
1.2 DR EZRARAYSREFNRIN R

NP SR X SRV N DY PR
M 30°CHIAFLEIK (B MR iz b
SR KGO 30 CAR IR AR ML 2~3 K, V)E|
GUSRRIMONIL, AR ON FeBR REAN L 52 & & (COC)
VI OY Fr 2 2 e B8 . B8, 0P REAN A M 3 A0 (1)
COC, MIRUNMIEVE 3~4 XJE T 38.7C. 5% CO,
TR 1 — S A ES 95 4 (MCO-15AC, HAD £
7o
1.3 {H{ROP EZHARER

V4 B G R R 25 B R Ak, ORI 7 11
G AT 1.5 ml S0 P EL ST B, A 10%
FCS [¥] DMEM 558 850006, HEAVEG 702 96 fL
BREGF%
1.3.1 NA S-A-2 - A F (S~aza-dC) A H K
YH 40 853 59 T4 04 0.005. 0.01. 0.02 pmol- L™ ¥k Ji
] 5-aza-dC [1J 0.5% FCS [ DMEM £55% 19 h, %&1F4
38.5C. 5% CO,. 1HANELL. T ETH 0.5% B A 1
THAAL IR 2~3 min, BB WAGIRE] RS 4H i o
1.3.2 MAMEEE A(TSA) AE  HKoEgi
ST 04 100, 2000 400, 1 000 nmol-L™ ¥ &
f] TSA [ 0.5% FCS [ DMEM #5355 19 h, H'&ifE
A I
1.4 SRBARREZSEH%

YR BEAN A AP 19 h JEECHE COC B 175 0.1%
%A R RV E R, F DRI KT B R i AR

6-DMAP % & & ¥ A/E W +2 mmol-L!
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(B B A J ST KT ok 25 S [ PR B0 P 4t o BRI LA 58
FE— AR IR 9N BEAN A N 2 2 AR (R 4 A v
AbFE 30 min, R TTIEES (1 O RESH 0 TR E
H, RERE R RS MR (1, B 2) o REAL
Pk 245 IR BEH B 5 pgeml™ Hoechst33342 4
15 min JG7ESO6 BET P LR LE R, DA LERA
SERE N RS ST/ IbRE, Fib AR (A 3,

Bl4) ; DN 40 0.5%08E A ALAL 3 2~3 min
Jo IINES I35 P ES R0 T A, B0 3 i I N
R E R, BRIER/NEF . RGN A, K

T Bk EFRLFINEMEEE R RREE
(X200
Fig. 1 Extrusion cones were found in the goat oocyte after

treatment with demecolcine (X 200)

2 ER%EWLFINFHAME (X3200
Fig. 2 Enucleated goat oocyte (X320)

3 Hoechst33342 TR B H|MTR BRI H (X200)
Fig. 3 Chromatin was in the protrusions as confirmed by

Hoechst 33342 staining (X 200)

4 Hoechst33342 Zt R BHIMIEIXLER (X320)
Fig. 4 The result of enucleation was confirmed by Hoechst

33342 staining (X 320)

Ho N B 5 SR T 2 T, AT A i 5 52
A PR T TN 2 e
1.5 ODREHMARAER S A0 R RS

FAK IR REAH e 5T 5 B F 40 7 R R v STl
1~2 min J&, BAZ|7RAw ER A, {4
Bz fod i 5 375y . @A 4R 1.25 kV/em,
40 ps, 2 DC. HLHIHUE FI3AERCH S A s Ve G
BT IO P ) R 5w T 38.5°C, 5% CO,, HIAN
M AR AR ES FRAR A BE R 30 min 5 ML EE LG 4
P
1.6 % ERE I AR HIE R AL E

KB Pl Z+6-DMAP BEA . KRl s
(FEAATE 2.5 pmol-L™ 25 7 2 HUE 5 min, 9L 6~
738 )5, JN 2 mmol-L™! 6-DMAP H1%5% 2 h
1.7 RERIERES

SLRENEIALER AN 5-aza-dC (IR B H 3R B
IR AR 48 h P4l o A N Fr 4 LR A I S
151 5-aza-dC ALFRS» Ky 4 41, o5 1 ARG 40 o &
WO 5 O FA IR R T 5-aza-dC AbEE; 45 11 4144k 50
40 0.01 pmol- L 5-aza-dC ALFR, 17340 Jo i B
FIMARH S-aza-dC AbPE; EBTITA AL A4 GY b4 oK H
S5-aza-dC AGFE, [0S G E MR 0.01 pmol- L™
S5-aza-dC b STV AR ON 40 M S B0 5 1 B
JEEH] 0.01 pmol- L™ 5-aza-dC 4b ¥
1.8 Hitoth

PLEEH 23 M8t SPSS10.0 () ANOVA #7257
BEMSN, P<0.05 hZEFZE,

2 ERE5N
2.1 FEIRER AR P SMAR RN

M 14, BL0.5 pgrml™ BKKALE A 35 1 2 O
BESAN 0.5 h J5 TR SR ISR et h 91.7%, W3
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Table 1 Percentage of oocytes with extrusion cones at
different concentrations of demecolcine
Rl b EE G B H B ¥ PTG S
Demecolcine 4N RS2 Yok Percentage of
(ng'ml™ No. oocytes No. oocytes with oocytes with
extrusion cones extrusion cones(%)
0 108 22 20.4+1.6C
0.3 112 78 69.6+2.1B
0.5 120 110 91.7£2.3A
0.8 116 97 83.6+1.9AB
1.0 113 81 71.71.6B

FFFRA R RS FBEE R B (P<0.01), dEARVNGFRERZER
B#F (P<0.05), MR FEES ZRARE, TH

Means with the different capital letters within the same column differ
significantly (P<<0.01), means with the different lowercase letters within
the same column differ significantly (P<<0.05), means with the same letters
within the same column do not differ (P >0.05). The same as below

T 0.3, 1.0 0 pgml! BOKANEKRSE (P<0.01) ,
H5 0.8 pgml" It 2 HAREE (P>0.05) .
2.2 AREIEAERLFEI B EAZERN
ZERNK 2. FHEWEZIEN EZEN 87.3%,
FIFH 0.5 pgml™ BOKANIEAAE S B 2 A% L AR Tk
100%, ZRE#E (P<0.05) . ATk 2E5 B 2402
RIS RG 2, DI SRR FZE N 25 J)))
H 63.3%. 83.2%-. 25.2%A1 13.1%, w1 HW %,
H MR R F g 2 W2 (P<<0.05) . Kk
s PR AN PN 2SN L s e e
LIS AV
2.3 A REIRE 5-aza—dC E 3550 40 B 33 4% #5148 AX BR
RINE BRI
HI2% 3 nI A0, FEMREN MBS IR 23 I AAS [
JE (¥ 5-aza-dC, 0.01 pmol- L™ AbFE 4 () Z5H ik % 15 e iR

R2 AFREZFZENLFINSABRERERGBERREIN LB

Table 2 Enucleation rate of goat oocytes and development rate of goat cumulus cell nuclear transferred embryos by different kinds

of enucleation methods

Frx Tk URESAY) k- Qe PRS2 TR (e ) J Fa a2 () IRE IR (€S SRR EREE)

Methods of enucleation No.oocytes  No. enucleated oocytes ~ No. embryos reconstructed ~ No. embryos cleaved No. morula No. blastocyst
(rate, %) (rate, %) (rate, %) (rate, %) (rate, %)

[ELIER AR 165 144(87.3£2.6) b 91(55.2+1.2) 69(75.8+2.2) 14(154£1.5b  7(7.7£1.3) b

Blind enucleation method

L& IPRATR 169 169(100.0+0.0) a 107(63.3+1.8) 89(83.2+1.6) 27(25.2+1.1)a  14(13.1£1.1) a

Chemical induced

enucleation method

#3 AEIRE 5-aza-dC 3EFr LI I0 LR I BBIERE AR RSN & B B ST

Table 3 Development rate of embryos cloned from donor cells treated with 5-aza-dC

5-aza-dC R UEAY N A(ES) FHUEH(Z) E IV ES)
(umol-L'l) No. embryos fused No. embryos cleaved (rate, %) No. morula(rate, %) No. blastocyst(rate, %)
0 153 116(75.8+3.1) 35(22.9+1.9)b 18(10.8+1.2)b
0.005 112 81(72.3£2.7) 23(20.5+2.1)b 12(10.7+1.8)b
0.01 171 126(73.7+2.1) 52(30.4+1.7)a 29(17.0+1.2)a

0.02 92 70(76.1+2.6) 19(20.7+1.6)b 9(9.8+1.1)b

RN 30.4%F1 17.0%, W m T e (P<0.05) ;
FAMMINRFERA L (P>0.05) .
2.4 5-aza-dC AEIPAEWIEZBERBRIKIINEE
=0pA 0]
HHEE 4 vl %0, ST, SEIIA. SEIVAR SRR
HRAMPR LR EE ST 141 (P<0.05) , X3AN4HA
[ (1) SR RN A 22 e A 25 (P>0.05)

2.5 AENRE TSA I F50 K20 X% B E ARG
RINE BRI
H# 5 141 400 nmol-L™ TSA Kb 4H (1) i if B 54
B FMA FERZ ML T I iy K, 435K 85.9%
31.5%H1 15.2%, JF HRRURAEE 25T 200, 300,
500 nmol-L™" 41 (P<<0.05) , 1j 500 nmol-L™" 41 % A
B3 (P>0.05) ; WRREFE T 200, 600 nmol-L!
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Table 4 Development rate of embryos treated with different combinations of 0.01pmol-L™ 5-aza-dC

415 5-aza-dC W BN R (ES) eI I(ES) FILH(E)
Group (umol-L™") No. embryos fused No. embryos cleaved (rate, %) No. morula (rate, %) No. blastocyst (rate, %)
I 0+0 109 80(73.443.1) 22(20.2+1.5)b 11(10.1+1.3)b

I 5-aza-dC+0 104 76(73.1£2.7) 29(27.9+1.8)a 18(17.3+1.6)a

it 0+5-aza-dC 113 81(71.7£2.2) 31(27.4£2.1)a 19(16.8+1.6)a

v 5-aza-dC+5-aza-dC 112 85(75.942.6) 35(31.3+1.6)a 21(18.8+1.2)a

R5 KRERE TSALIEIFEIEMAR 19 h X BHEEIERRIAINE B 898200

Table 5 In vitro development rate of goat NT embryos reconstructed by cumulus cells treated with different concentrations of TSA
for 19 h

TSA W% R IR R %L PRSIV (ES) FIIEE(F) £ % (ES)

TSA (nmol-L™) No. embryos cloned No. embryos cleaved (rate, %) No. morula (rate,%) No. blastocyst (rate, %)

200 164 136 (82.9+3.2) 34 (20.7+1.8)b 12 (7.3+1.2)b

300 140 116 (82.9+2.7) 32 (22.9+1.3)b 16 (11.4+1.7)ab

400 184 158 (85.9+3.0) 58 (31.5+1.2)a 28 (15.2+1.1)a

500 192 160 (83.3+2.1) 50 (26.0+1.9)ab 22 (11.542.0)ab

600 144 116 (80.6+2.6) 28 (19.4+2.2)b 10 (6.9+1.6)b

41 (P<<0.05) , 5 300, 500 nmol-L" 4 2 F A% (P
>0.05) .

3 itig

3.1 Rk B R L =E P B 40 i A A% U R B9 22
311 FRACHL b 5 4 Bh A% E AL BOKADL
ST PN R E I 2, CERBR G A 45 4 1) [+
I SRR R 2 5 5 AR T2 AR, AT
pax o e 2 Y0 e B2 NS I TR €k 2 uNi N AR
S ARIE KN 0.5 pg-ml™ BRI b AR A il 3
W=EBEREZH A 0.5 h Ji5 M i 58 2 8 e, DG G40 )5 A
T R Ay G BE A o G (o AA, K O B B B — AR A S 3L
PR S 22 B, Al O BEAH I IR AZ 56 4 B
3.1.2 ERFMEMAKUBAF ZZH LR BHR
FAZE R A — AW B HE R E A, Jetadfk
AU AR A B 30 1) D, VO UM A B 3038 4 i o A 2 i
MNIAZ o Bl AL FAK 22 Y REAH i S AN TR BRI —
FECUA AL O BEAH D L 28— A ANy, WA S G A
AT B IGE, MBI A2 3805 19N BESH i & Ak —
BT TA] J5 o T AR A 5 e o f 2 TR RV AR A7 B A, it
) ) S W25 A% 2 AN R 25 4 O BEAH i 1) G € 4A
U1, LA R R S — WA At
1756, FEFRBARES] 100%, MANE R 2%k
TG EBR 25% A BT, T SRR A S Kk

H g, Zakartchenko 25EPHRIE RS AT 25 bR K 1)
JH 55 A RSN R B e R R A Ai &
A% AT AT R DA BN BEAH B R oS, FEIb R 7R
AT R BRI MR E AR A, AT R A LA A g
b5 52 A G REGH i S5 %, AR T AL VR 1 Rl
G, MIESIREAH . WFTTUEEA ) % 2 N H
FRUL B 2RI R i v TS B TR R R
BB R G R, Vajta LRI GRS A 0.5
ngml”! BOKAEFRTFE 2 h, RIS ICE L 94%,
FEN 98%, HIMPEIN R T ZHN 48%. AT 4
RRW], WPl EIE LR E 100%, 25
THEWERE. b, R4 B 242045 2 IR
ARG 2. DIRE, SHURE MBI S T El %
%k, HENURZEMPBEIRE G E S T EWN L. K
I A 2 4 B 2 A i 4t LD = O 40 AR RS R VR iR
M2tz 2 MRS FIFEN 2 0 2 5 T B W A%
A E R AR .

3.2 5-aza—dC XfLU=F IR LA REIZFEHE SR RO 2N
3.2.1 S-aza—dC xR e ssmm M Sa M ms e S5 Ael
Y) 5-aza-dC 4 12 FHIE DNA FEALFHIF], DAt
DI ITE TN 501k - DNA FIEAL S T FLah W i) &k
FARKE Y, — B I BAR 441 i 5 B 2
RIS, MSTHE I DNA FIE R ] fg 38Uk R E
o R R TR H B, AT T BEs i sh A4 1 sl o e e 19200
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Enright Z52Uff] 5-aza-dC 4 FRE4K, K30 0.01 pmol-L™!
5-aza-dC W] @ E L E EA MRS 2, RIS
JR AL AT T4 5 o ARG 8 0.01 pmol-L™' 5-aza-dC
PRI AEON R4S, SR SRS 2 0 4 iy,
IR 5-aza-dC AL HE W ECAH M5, 00 G 40 o
DNA FHILEEAL MG PE, AT 4040 IR O e 40 it i [
AL ACE B, IR AR T GO/GT 3, XA
e MIAER N AL O BEG0 5, BT e 0% 0] O 40
MOEATH B E A, TS & T R i A iR
KB R
3.2.2 S-aza—dC WEBEEWELERANTE o
A R AR TR AR 2 [R)R 2OWL I A% 2 25 e, S AR
JROAZ 0T N BEAR ST S S AN R, DTS ) B A IR J5
BERE o WU, 15 SRS I I M B A A
1% e PP U 1) 25 R REAR I R ] BB R AT AZ B8 A A IR
IR . Dean 522 R RS M2 SRR AL T- 41 i 43 4 v
I g Az B T B I 4k K F . Beaujean %1%
R IRZR A A A A A% S AR R 1Y) 2-F A ~ 8- i S 4
AR B IR HOE E  FEA KF . 3R B AR AN A% B A
PR M E g FEA 75, S T AR A . AR
RI, FIH 5-aza-dC 73 il /b BR 5N Fr 4 A0 4 DL K
T H I 5-aza-dC ALRE, FAMAFGEIAA B FE T
AN 5-aza-De [ALFRAL, X FBE KR 5-aza-dC HIHN
AN, BT EMR DNA BT, $&m T 4k41
Mz R K B /e
3.3 TSA XL 0P E AR BB RS
TEERZIE A R AR R IE T, AE A Ok
PEEWCOAELEVE R, 1T v B 2 43 e A 4 2H 2
LRI A AR B AR . 4188 1 2 Sk
FHIF —TSA nIAFAZ/IMAL T H LB KA 3
AR RS, AR T K Igs G, RATHENEE
iS4, Geiman 2PV I, TSA AbFEAAL A LAEE 4
A OB KT, & n] ) DNA KA 2 A R
WM, FIFH TSA AEfE A4 g2pl7] gl
SRS sy vl 38 A% (241 2R (A S AT, R
R RIG R IR A 2o A5 H TSA b3 1L 251 Fr. 40
Ji1, B 400 nmol-L" TSA ALFEUN 40 S 19 h al $5
HI IR RSN B /e ), MR M & 20 W
P, Rl 400 nmol- L™ TSA 1 B8 1l 2 59 Fr- 41 ffa fr)
RMIBAIRES, S ZBHESE.

4 ZEig

4.1 LBL0.5 pgrml™ FRKAL AR 21 L1 2 59 REA i 24 R

el I HAS IR AL (1 4 27 4 B A% 1 2 A% 2
BE ST EWR LKL

4.2 XM 001 pmol-L! () 5-aza-dC H{ KT 400
nmol-L™" TSA Kb 111250 g i, SR fetd.
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