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A2t & Ak 79 Hoechst 333422 GAlste) UV
B st o] 91 A 1229 27] 4
142 4 o K(Tsunoda$}

AAE AASHE Wge] o

Kato, 2000), @4 W ol h(Smith 5, 1993), 4&& 7+
A(Yang 5, 1990) F°] Busa gtk Liu 5(2002)S
0.3M ©]49] sucroseZ} E3HE gl o g2 xglste] Wb
£ FFA712L AP A7 metaphase [IMIT)7] FABAZ
A A S A= th =3 Mohamed 5(1999)2-
=23 A QAR A3t ARz B AE FE
Telophase I7] 2 f&sti AlxToz &9 98 9l

s galshs e olgagth 2ev 243 Ael

o

%2192} (maturation promo-
ting factor; MPF)2] &4¢] ZaxEm AMNIE o|435
8% donor AlE9] AE F7]dl| FAGle] ATZere
ugo] A gtEthTani %5, 2001). 2 Yin 52 s2](2002
a)92k E7|(2002b)°] Ad<3dAtell demecolcined ] 3}e]
70% oo A MxA woz AMA(chromo-
some mass)©] EEFEHT AL sty o)5 Eo o] &

i B S

sto] A2 o MEAS FYILE ¥ BHES IE
T UASE B3I om, Gasparrini 5(2003)2 €3] A]
demecolcined ©]-8-3}¢] Hio} £7] M| E(Embryonic stem
cell, ES) #2e] HA A& Attt wWhr] 2elM =
spetd o dMAS HIxwo g &7 gashs W
= ol &dtd FHPY o]l g FEE FY 5 IS Aoz
71ttt

o]+ ¥l el x7]8Kreprogramming)e} #HE H-AHE
FEAE FAl Hol2] ApETe] B nAd FoF
& VXK Cheong 5, 1993). jo]2] Ex] FEof A
AZE o] ATolA FAds) HA ke MI| ¢

183k chWilmut 5, 1997; Kato £, 1998; Pole-
jaeva &, 2000). MPF &¢] & MIl7] A F3
Hog ARG 9 o]2% donor ¢ M-I (nuclear
envelop break down; NEBD)$} mAd<: A -2 (pre-
mature chromosome condensation; PCC)o] doji}= =
gt deja WstE AXA "@ciCheong %, 1994). 1
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TCM-199¥(Gibco-BRL, Grand Island, NY, USA)ll 10%
fetal bovine serum(FBS, Gibco-BRL), 0.2 mM Na-pyru-
vate, 0.02 IU/mL FSH(Sigma, St. Louis, MO, USA), 1 u«g
/mL 17 B-estradiol(Sigma) % 50 xg/mL gentamicin
(Gibco-BRL)o] gHr¥l Asuiddg 50 pLo Ao s
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/mL  gentamicin®] %-F¥ Dulbecco's modified Eagle
medium(DMEM, Gibco-BRL).C.2. 200 xg2] Z71ol|A] 5%
A4 EEste] AR the AT Azt A
B-HA1A 4-well dishell 0.5mLY 53} 5% CO, & 37
T 2314 102 ol 7] wigete] 2 Ax H&
(confluence JENE THEo] Fo2M GO/Gl7lo] &34
Zoh MgE AXS GU/GLY| T oFe B APdMe
AESA gstort Hro| HFA 90% olde A
7} GO/G17)| BxREE Aoz UK Cheong T,
2003).
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Al A 16~20417F A A=A GEZHE 1 mLo
TCM-199943} 1 mL hyaluronidase(300 IU/mL)7} ]
9= LA &7 vortex mixerE 5E7F A dhe] Wt
MAEE AAS &, AxZe] Azxr gd3 dxE A9
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Fig. 1. MII oocyte with membrane protrusion 40 min after
demecolcine treatment. Arrow shows the 1st polar body, and
arrowhead indicates the membrane protrusion.
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A MI7] A 204 7F AE5A1Z]D MITZ] WA deme-

colcine Helste] Weta, o4 F HAge] Wig
2 AEFAT MIY] WAk AAES 162200 UA e
Akl A 1 45 F7) AAAZ AT
SHAz)
499] 234 Duncan 54l o3l Folde A
Asgc,

2 o

Ao mE #o|4

Demecolcine 8] ¥, A 154¢ 248 3(Fig. 1)<
AAst g3e AAF A3 Gl go] 988%E URT
o] 75.7%BE 4t oo g A VERGTHP<0.01). ¥o]2)
o] wjigkary) Z7(18.6%) 9} demecolcine 3
4 T20.5%) A1 2tel7t §lAThTable 1).

Demecolcine

3 Y& S0 TE #Hol4
SA7F FEER e FA19 chromosome mass S5
FL 63.1%% FA7F BEE HR1] 85.9%K. T} folH o
2 3A YeEldthP<0.05). ola & ujutiy] ds8-o
A "EEe] 46%2 FA PETY 182%ET 2
H(P<0.05)2.2 A YeRtH(Table 2).

HA MEFI|IEH &o|4

kel AEF7IE G5 fsh ALdAdE 1641
o daAE A B Ay} 84.3%7 MIZ|2 EqlE g o
(Fig. 2), A1=A7F BE FolAWKTI) HE2E GAMIDS
ALk Y} Fol M= 951%7F MI7] A A HTh
oo M} 16413 AE5A1Z YAt F A 13471 wEEH A
e dAE MI7IEt e FA38te A o833t MI
7] @A} MIT7] dAbe] demecolcineS: #2]3}le] chro-
mosome mass &< 3 A} EZEF&o| 242} 79.0%
o} 88.8%= MIZ] Zxto] JAA] F5&o] froj4om
FA GEROH(P<0.05), &8 T Ho|Ad Az, BEE
3 gty Sg BT MIY] dRH69.4%SF 5.9%)7), MII
7] ARH96.7%SF 23.9%)°) wldte] H-21H 0 7(P<0.05) B
Al YEFsTHTable 3).

Table 1. Effect of demecolcine on enucleation and development of nuclear transfer embryos (NTs)

No. (%) of embryos developed to

- Protrusion Enucleation No. of
Treatment o o NT

(%) (%) s 2-Cell Morula Blastocyst
Control _ 112/148(75.7) 59 49(83.1) 18(30.5) 11(18.6)
Deme 162/188(86.2) 158/160(98.8)h 73 67(91.8) 20(27.4) 15(20.5)

" Deme: Demecolcine.
** Values with different superscripts differ(P<0.01).
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Table 2. Effect of polar body (PB) extrusion on development of nuclear transfer embryos (NTs)

Group’ Protrusion” No. of No. (%) of embryos developed to

(%) NTs 2-Cell Morula Blastocyst
1st PB — 258/409(63.1)° 130 96(73.9)° 15(11.5)° 6( 4.6)°
1st PB + 462/538(85.9)° 233 205(88.7)° 60(26.0)° 42(18.2)°

" 1st PB-, 1st PB-nonextruded recipients; 1st PB+, 1st PB-extruded recipients.

" Qocytes were examined at 20h of VM.

** Values with different superscripts in the same column differ(P<0.05).

Table 3. Effect of recipient cell cycle stage on development of nuclear transfer embryos (NTs)

No. (%) of embryos development to

Recipient .
Protrusion No. of
cell cycle o
stage’ (%) NTs 2-Cell Morula Blastocyst
MI 180/228(79.0)* 85 59(69.4)° 11(12.9)° 5( 5.9)°
MII 159/179(88.8)° 92 89(96.7)° 27(29.3) 22(23.9)°

" MI: metaphase I, MII: metaphase II.

** Values with different superscripts in the same column differ(P<0.05).
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Cell cycle stages
Fig. 2. Cell cycle stage of oocytes matured for 16h. GV, germinal
vesicle; MI, metaphase I; Al, anaphase I; TI, telophase I, MII,
metaphase IL
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1997; Savard T 2004). Zernicka-Goetz 5-(1993)2 9]
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Helsls-S A5 AMEd ‘1].'°ﬂ chromosome mass& X3}
3t Sle %‘% 2971 2T 2 HATKYin §,
2002a,b; Gasparrini &, 2003). ¥ AT-*4=, demeco-
Icineg *glsle] #e] E&E 4 WFAE demecolcine®]
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TEsta ooz el AXAL AFE= Aol
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FFo R o]gste o] HFE Zlojth. Campbell 5
(19%)= ‘dAbe] A< 24 gk MPFe] 242 MIY| &
Aok MI7) b BFolA A deEtis Basigle
1, Wehrend¢} Meinecke(2001)& AolA A< 34 Hof
MPFe] 2 As Al & AR S71317] Alzkst
o 14A1ZF AFof] A Jelderl 1924744 o 2
Ha 2437 A% o]Fel A Zrldtin BaEo] Ml
7] GAE FHgo R &8 sheAdo) dukn waETh
Miyoshi 5 (2001)2> iAol MI7] dAE Fdgoz
o8 ] 344~50.0%2] A|FEeolA do] 2713} 74
A 249 A A (swelling)o] F1H o], MI7] F=}
FHFOZ o)A o] x7FE MAE £ QriE=
S S B dFoME A ojauke 2ol MI
SR} vk 2 WS E o] MIV] WAlE Fdgos
€% T Sdgo] FAHUTE AT o] Hj o=
&8kl Zhang 5(2004)% Miyoshi % (2001)¢] B 1o]
Aot R R B AR MI7] BRE o] &3 3
ojA o] &go] MIIY| FAE ol&slde AgnT}
"¢ GAl Ebsit) iR v E Be 58 AAP 5 uf
HIE7E FAEATE RS M| GAE o] &3 A&
oA olAlE e x7|87} o]Fo)d 4 g-g onls}
B, Rk hET 27|87t o] Fox)%] okgtr] wiEo]
g 580 XIS Aoz BAL) Zhang 5(2004)
<= oldd B xU|gE s 87HE WX A4 MI
7] AAA ZA ] SAEI GA MI7] GAA §HA)
AAHFAY B MIZ] GAl T 2 vx]9)A7} &4
Sto] MI7| HAb Woll M= &438 HA] FAY ofd] &)
otA] @2 Zlolekal skt 3HH, Gao S(2002)L #
AAM proMIZ]9] dAHE TR 0] &3 AT
A olARe] X2 MIIZ] dRE o)43 ATEe
¢ @ghonm wrh 4o ko) wAdFe BEE vehy
g B askgich
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Effects of Demecolcine-Assisted Enucleation and
Recipient Cell Cycle Stage on the Development
of Nuclear Transfer Bovine Embryos
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1. J. Baek, C. K. Park, B. K. Yang, C. I. Kim
and H. T. Cheong

College of Animal Resource Sciences,
Kangwon National University

Abstract

This study was conducted to examine the effects of
demecolcine-assisted enucleation and recipient cell cycle
stage on the development of bovine somatic cell nuclear
transfer (NT) embryos. In vitro cultured oocytes for 16
~20 h were classified by first polar body (Ist PB)
extrusion and cell cycle stage (MI and MII) and treated
0.4 pL/mL demecolcine for 40 min before enucleation.
Enucleated oocytes were fused electrically with bovine
ear skin cells, activated by Ca-ionophoretDMAP, and
cultured in wvitro.

Most of eggs (86.2%) treated with demecolcine pro-
truded a chromosome mass and enucleated efficiently
(98.8%, P<0.01). Demecolcine did not have a deterio-
rative effect on the development of NT embryos. De-
velopmental rate of NT embryos reconstituted with
oocytes extruded 1st PB significantly higher than that of
NT embryos produced by oocytes without 1st PB (18.2%
vs. 4.6%; P<0.05). Cleavage and blastocyst formation rate
of embryos reconstituted with MI ococytes (69.4% and
5.9%, respectively) were significantly lower than those
of embryos reconstituted with MII oocytes (96.7% and
23.9%, respectively, P<0.05).

From the present result, it is suggested that de-
mecolcine is useful for the enucleation of recipient
oocytes in bovine NT procedures, and MII oocytes
rather than MI oocytes are more appropriate for
recipient cytoplasm. Although, the potential to develop
into blastocysts of NT embryos produced by Ist
PB-nonextruded and MI oocytes was very low, these
oocytes could be used for NT.

(Key words: Nuclear transfer, Enucleation, Demeco-
Icine, Recipient cell cycle stage, In vitro development,
bovine)
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