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Effects of Recipient Oocytes and Donor Cells Condition on In Vitro Development of
Cloned Embryos after Interspecies Nuclear Transfer with Caprine Somatic Cell

Lee, M. Y. and H. S. Park’
Department of Animal Science and Biotechnology & RAIRC, Jinju National University

ABSTRACT

This study was conducted to investigate the developmental ability of caprine embryos after somatic cell interspecies nuclear
transfer. Donor cells were obtained from an ear-skin biopsy of a caprine, digested with 0.25% trypsin-EDTA in PBS, and
primary fibroblast cultures were established in TCM-199 with 10% FBS. After maturation, expanded cumulus cells were
removed by vigorous pipetting in the presence of 0.3% hyaluronidase. The matured oocytes were dipped in D-PBS plus 10%
FBS + 7.5 ug/nl cytochalasin B and 0.05 M sucrose. The reconstructed oocytes were electrically fused with donor cells in
0.3 M mannitol fusion medium. After the electofusion, embryos were activated by electric stimulation. Interspecies nuclear
transfer embryos with bovine cytoplasts were cultured in TCM-199 medium supplemented with 10% FBS including bovine
oviduct epithelial cells for 7~9 day. On the other hand, the NT embryos with porcine cytoplasts were cultured in NCSU-23
medium supplemented with 10% FBS for 6~8 day at 397, 5% CO; in air.

In caprine-bovine NT embryos, the cleavage(2-cell) rate was 36.8% in confluence and 43.8% in serum starvation. The
developmental rate of morula- and blastocyst-stage embryos was 0.0% in confluence and 18.8% in serum starvation. In
caprine-porcine NT embryos, the cleavage(2-cell) rate was 76.7% in confluence and 66.7% in serum starvation. The
developmental rate of morula and blastocyst stage embryos was 3.3% in confluence and 3.0% in serum starvation, and no
significant difference was observed in synchronization treatment between donor cells.

In caprine-bovine NT embryos, the cleavage(2-cell) rate of cultured donor cells was 30.8% and 17.6% in 5~9 and 10~14
passage(P<0.05). The developmental rate of morula and blastocyst stage embryos were significantly higher(P<0.05) in 5~9
passage(23.1%) than in 10~14 passage(0.0%) of cultured donor cells. In caprine-porcine NT embryos, the cleavage rate was
significantly higher(P<0.05) in 5~9 passage(86.7%) than in 10~14 passage(50.0%) of cultured donor cells. The developmental
rate of morula and blastocyst stage embryos were 3.3 and 0.0% in 5~9 and 10~14 passage of cultured donor cells.

In caprine-bovine NT embryos, the developmental rate of morula and blastocyst stage embryos were 22.6% in interspecies
nuclear transfer, 33.9% in in vitro fertilization and 28.1% in parthenotes, which was no significant differed. The developmental
rate of morula and blastocyst stage embryos with caprine-porcine NT embryos were lower(P<0.05) in interspecies nuclear
transfer(5.1%) than in vitro fertiltzation(26.9%) and parthenotes(37.4%).

(Key words : Caprine somatic cell, Interspecies nuclear transfer, Fusion, Activation, Bovine, Porcine)
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Wilmut 5(1997)°] AAHEE o] &3 BARGES BAYAIZ
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t}. $9t ofya}, Dominko 5(1999) & Aol FFRE
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TP R Jlof o] FZt ol g HAskd &8, £E ¢
Hedd g T& 2ARIY HH9 Fadr 2 FoiHxe]
Z27A¢ HEINND

I. 7=z % Wy

. BOMES 2| H Y

£ A% A8E A fE FAMEE A& AR
(Capra hircus) 2228l AE 5x5mm A% A7 2 AA 51
A#3H 2™, D-PBS(Sigma, US.A)Z AA g F w|A31A
A8k 0.25% trypsin(Gibeo, U.S.A)¥ EDTA(Sigma, U.S.A)
7} 2714 D-PBSE 2|3} th& 10% FBS(Gibeo, U.S.A)7}
H7}8 TCM-199(Sigma, US.A) Hjoklo 2 =3l 2 U4
2 g AAIst] A SAT AF T A EE 10% FBS7E A7t
¥ TCM-1998 25¢xt flask(Faleon, U.S.A)l| £33t 5% CO,
98~99% F=, 39T wid7] ol A i FS A8k 2, vy
% F ol MEst B g #Q F AT gAYz
o} 3 ZHFo g wASAAM S AT Al
L ZAMEI} flaskolAl 90% o)At confluence H S wi
0.25% trypsin® EDTAS A 3]sl H-§A)71 o2 12 H]&
2 yro] dHEA S AASHA

ZANEY HZ2L 10% DMSO(Sigma, US.A) 2 10%
FBS7} H71d TCM-199 s oz 27 HEs] T, 340
Ao AH8- & W= 39T &0 Falistd FZ2ZEIAE AA
3t TR 10% FBS7} #H7ke A48 TCM-199 v <ki-& A7t
3lod 4-well dishol] E-F3te] vl F7] oA vl S HAIBHA
t} 10% FBS7F A 7FEl TCM-199 vk o & uj okl A E7}
dish H}=}ol] monolayer dAdo] 283] FHAL w, 0.5% FBS
7} A7 TCM-199 Hj Ao 2 7)ol tE HAI3IH ) 7]
ol 3Y o] AAIEH MEFVE Go7] £ GIZIZ &
=% the FAMTE ALE3 o, confluence HHH L Al
ZE A7) gt g2 AXIUEE o Fo G07] ¥
G712 f=3 F dol4d| A3ttt
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dEe A& A dEFE] 7§ 25mMe] Hepes7}
A7tE TCM-199 A L&)Ad<=8 7] Euf okl 10% FBS, 10ug/
¢ LH(luteinzing hormone), 1ug/ml estradiol 17-f 2 35ug/ml
FSH(follicular stimulating hormone)S& 371819 .00, =% &
¥ NCSU-23¢] 10% FBS, 10% pFF(porcine follicular
fluid), 10gzg/m¢ LH(Sigma, U.S.A), 1ug/mi estradiol 17-B(Sigma,
US.A), 2.5u¢/mé FSH(Sigma, U.S.A) 2 2IU/m{ hCG(human
chorionic hormone)S H7}8kd 5% CO, 98~99% F=, 39T
H197] WA 3AIZ ol A Mg A7l TR 4 well
dish(NUNC, Denmark)el] well & 30~4071¢] njd<s d¥
< Aslote] & XD 247, A FEDL 4648713
T4 wiFge M AdsS FET

3. HojAl

glojalo] A}E-H I Z7Ao] ImmQl capillary tube
(Narishige, Japan)Z& |33t t}2- Sigmacoat(Sigma U.S.A)Z
A8l E M & 3 & EirA B & Fl(holding pipette),
2318w l(enucleation pipette) = FU-E T =l(injection
pipette)= Zt7} @8] ARt o, szl AFe WA
micropipette puller(Narishige, Japan)& o]-&3dlc] H=l-S 47}
FA ¥ 2 micropipette grinder(Narishige, Japan)2 E5
S ZARA 3 @A AEsiat 38 gl 858
< 4z Mo] FA HAHE F microforge(Narishige, Japan)Z
FoA o, olu il 97 160~180ume] 2712
Azstact g9 32908 F3le 7o) 20~30mrt HA
3o, F74, 2 HSO:E AA T oS diAA AHEst
HTh

A <o) o]Fo)R FEIAE 0.3% hyluronidase (Sig-
ma, US.A)7} H71e D-PBSE 3~583t Al GPAE
£ A A3}, 0.05 M sucrose(Sigma, U.S.A) 2 10% FBS7} &
7}El D-PBSO|A M 20| FEeta A7t F3l8A Hol
= AR A3l AMEElIT) ol WA 2719 7t
7] T2 wlgY (60~80 w) £FF TEILH, 3 HA &
A= 10% FBS7} A 71 D-PBS Bl 7.5 pg/mee] cyto-
chalasin B(Sigma, U.S.A)} 0.05M9] sucroseZ A 7}5le] 481
RS WA F A L3 Vol S AAIRE FAA
ZE 83 SUE ¥3 WA FYE Sl v Fo
AEZE FU38t loadingdt F s dz= B 9 F418&
3o 4Hd-& §0)8HA 8l7] Y8t zona drilling® TR &
g8 DS ARIE JAAA SA S A xS FLsE
o] AASATE olw MEA] AAE < 30~40% F =9

AxAE FYgozn g AAATE g3 dale T
HlZ A o] AA" T FAHNEE A xAT Fatg
A FAge N vAzz B34S dasig

Laser system(MTM, Switzerland)S ©]-8-8F zona drilling2
Park 5(2001)9] ol E3t] HAISIST) F;, laser system
o] 2atg =R Ao A] laserH & AW =(X400)2 drilling
g FdAte] FENE RE T 20~40psece] FER
laserg 1~23] EHAIZ 0 2M zona drillingS AA| 3 oh
ol drilling 3o]4 22| £F Q3 gt AR F&
2t7] $]3bed zona FA1Q) 2F 60~80% A =2 H-EA drilling
BH T FAMNE7 FYE FH A= cytochalasin B} &
Ao ZHE FAIAE oWy Hete] TutE 228
kel A 10% FBS7F H71d D-PBSE &7 o2 A7&%
A74A] 10% FBS7} H7Fg TCM-199 = NCSU-23 ujj el of]
A 308~1A17F BRt wiekE AAIBI T

4. #3 M=ol 88 X #Ysl

golao] AFE dxte] FAMEY FAERL A¥H
TS AN ZEFHIXBTX, US.AZ AAE%TE old
|3 & 0.1mM CaCl, (Sigma, U.S.A) 2 0.1mM MgSO4
(Sigma, U.S.A)7} A7}1E 0.3M Mannitol(Sigma, U.S.A) &<
o 2~3837t BP-& AAG the Ho|2 AL chamberZ &
A FHFAlole] dER FY3t L HF "+ FFLS
2 gl slm MEAL "~ FFo R FaHA sl FAFA
EDO)Z 2.1 kv/em, 30 psec, 13] BRI AXTFES F=
ETE B4 F Yol @ FATo| A date] B 10%
FBS7} A71E TCM-199 wiekl oz g#] dzH= 10% FBS
7} 78 NCSU-23 mjki o2 wik AAlslsich &8
e ek 3 N 3= AT ol AddsATh

¥l o]FAA ol A EHse AV ESR
AR E AFHFHAC) 5 vimm, § sec, 13] ¢} 2] FH F(DC)
1.56 kv/cm, 30 psec, 18] 713 2oz &3] &A13)
& f=siAch
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a2 GEHY] AYFFL AgFAHE 71 EugA] Al
£ BO(-) 89437 % & BO(+) 4 dishol] 28& e
o] BEhd e Y2 wEatd CO, w7 A 2443t A 1)
&E AAEHT AYFHE FALE 25N EAEHE
T FaGA ulReA AFHI FAE AHSEI oA, A
A A BN FHTAAEZDE AAN] HtA
BO(-)& 2~4u] &3t th& 2,500 rpmoi| A 523t 23] A4
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Haletd 141752t 5% CO; 98~99% H =, 39°C #iekr] W)
N swimupH OB FEF T A A2AS 3l BO
(-) 23], BO(+) 13] fl4l&e] F wjgrIolA 10~1583 4
Azt o] FF e FFFANE A3t AMEEAT
oluf ARk BEE 1~2x10%mo] HA AT FH &
a0 @2 FUsl] AGFPE IR eH, $30]
SRE ST TCM-199 s FH o2 3~43] HH3l]
TAZ} FRAE A AG S 10% FBS7F A 7Hd TCM-199
vkl s} GAIe) A Zo] monolayers} HAAE 24 well-dish
(Coming, U.S.A)ll Yol 5% CO, 98~99% &%, 39C ui7)
WellA] 48A]kwtct 10% FBS7F H7HE A14g TCM-199 Hj
FHoZ mBASIHEA T~9U7A] A JuigE AA|sl F
7 ge] 22s FESHET.

A FxF] AL mTBMtris buffer medium;
Wang %, 1997)cll 2 mM caffeine(Sigma, U.S.A)S 3 7}54e]
dishol] 23-& e gatd ed = ¥Esle] CO, W)
WellA 24A12E A wikE AABITE A e 8 Fde =
FZA ZAEE s e ALA uRERY A 3F
& FAE AHEIATE AFHI ARl 1B o 2~4
v 8] A% T 500 rpmol|A] 1027t 23] 4 EE]8Hd 5%
CO, 98~99% &%, 39C wig7]oA 10~1587F X8k
g¥o| 33 FSHAE AR AT oW
29 ErE 1~2x10%me] HA 2FG1n $38 2-)
e FY3l AeH e Frdon, £50] &7d
WA= NCSU-23uiF) o2 3~43] A&sted A9}
AAZE AAT L 24 well-dish(Corning, U.S.A)ol 2 5%
CO; 98~99% FE, 39T ¥iF7] WelA 3¢ B NCSU-
23 WA o2 3Y o|FREE 10% FBS7} Hrtel 4A4E
NCSU-23 v fi o 2 m@hala A 6~8U7}HA] A <ufjde 4
Alsle] Fruj 29 W T

6. ST HouY :

A713 8IS FETF o|F FolA e Auite
FE o] & GAE o] 88 A9 & FBAFTM 2 mono-
layer7} A E 10% FBS7F A 718 TCM-199 ujekeliof] wol
5% COy, 98~99% &%, 39T widr] WlolA] 48A]7kmlc}
10% FBS7} A7t AlA$E TCM-199 vk o2 w3kt
A 799 Bt A QQufrE AAsIH o, FEThe] HX] ¢
AE o] 83 A= 10% FBS7F A 7HE NCSU-23 Bl kel d
o] 5% COz, 98~99% &=, 39T HlE7] Ulol| A 48A]7tn}
t} 10% FBS7} A7Fe AlA1%F NCSU-23 ujekio 2 mihst
WA 6~8U7Ex] AQujtE AN G Frujzel dES

FESUT. QUA BAL B 83 AZFAALAIN
A8 BT

7. SHEY 2Y
@A) TA A ¥AL SAS packageE o] 83k &
Azl Feiate AR

m. a9 g

1. SOHAMZS MIZEF7| S713 YHo| 0|52t oAzt
Helue oxls A&

FANEL AEF7] B713KG0, G1)E F=8taat
9Hconfluence)ol] 2|3+ A EF7] £7|3F 2 0.5% serume 3
7tabed A7 okl HKserum starvation) S AAEIE-S o o]
Z7t Po| 2] A LLEL Table 114 Hie vlg} 2t}

FAANEE Il EH7olG HHoE A EFV
71818 =t Holal & AAISH & uf FTho] A9
Al 7% ok whE L 53.1%7} 24| 2] 2 BEsigo
o, e o} vt | 2] e 9.8%th W A7)
o} mjFHE 528%7F 2-A¥V|2 E¥IHeH, oF
194%= Adu)el viwtzr| 2 waeigl. F8do] s
AR A= 76.6% T} 75.6%(E A 7ot )7} 2-
AZ712 oI oH, Fduiet wiRtEr| 29 dEEd
o kst A 7)ok viFdHel 6.5 D 6.7%EA Aole ¢l
Ak

HAEe golale] - dnty oz FArlod X
g o]&3lo] AEE GUGl7Io] BR3F A|AH FAHNEE A}
£&}3L gl Lacham-Kaplan $(1999)& A ol S-olx X
£ 3~7d7 EA7IohlF A E S A5 GUGI7|E
60~70%% EZ2= A1 2338l ch Boquest S(1999)& s
2] eod ol EE 543 Aokt MBS & %
£ GO/G171& 87.5%7}, confluency X2 ZA$LE 85.1%
(GU/G17])7t &= BFE vehfo] 7ol o 2
F£2 G0/GI719 AXE d& ¢ AUtk Eusch
Prather 519992 =4 FAAEE 543 A7) olltE
AAEEE HAF GUGIZIZ 85.8%7F =5 2H, con-
fluency A X ASLE GU/GIZIR 85.6%] 2 EHE
Eldlo] EA7olA g et 2L £F9 Go+Gle] AXE 4
< 4 Atk st Cibelli $(1998)L BE 29 A=
% 56%7} G171° &3] tia 9o, olE EloMd frof
AZE o] &3 o2 12%2] wiNtEr] SHES AN
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Table 1. Effects of synchronization of the cell cycle of donor somatic cells on in vitro development of caprine interspecies

nuclear transferred embrys

No. of oocytes developed to (%)

Recipient Donor No. of
oocytes cells oocytes fused (%) 2-cell 8-cell Morula and blastocyst
Confluence 32/ 70(45.7) 17(53.1) 7(21.9) 3( 9.8)
Bovine
Serum starvation 36/ 78(46.2) 19(52.8) 8(22.2) 7(19.4)
Confluence 77/156(55.6) 59(76.6) 19(24.7) 5( 6.5)
Porcine
Serum starvation 45/ 94(47.9) 34(75.6) 10(22.2) 3( 6.7)

* No significant difference on the same column(P<0.05).

on, o] A% FAAS BA SR E Aatst] G1719] A X
o o3 ALl sheEttia st B ohua}, Wa-
kayma 5(1998)& AF GTHEE AHH o NEFV] F
71818 AR 3L ol HAjsted EANFHE A
gle] FAAEE AHH AEFV] FVI8E A=A Yol
T AME o 2V|E7t shFedttn Budgith ¥ F
Qo0N= A AAE Fef FAAZE =HA 9 T d}o|
o) 2] A st FF-E&T ETEo] 46.1 E 50.7%H o™,
FEHES A7 FHF Aolrt glov, EEES
confluence HHo] H7]ohuljd HhET} Yok Byt
olFe] B oM BH MEFY] F7)shs A 7o v
o] de] ol &E & WHolu, oA A wjgr1Z,
A& Bol| BeEofof 311, confluence WH-& Bt} ¢o
2 AYE AT AEIL o]Fofz{ok & A2 AYZHr)

2. SOIMIZE2| AICHE{ 0| HO[AIRIS| &l 2| 2hE D0|X|= P
M EE 10% FBS7F H7H TCM-199 wjio 2 #)
el Fe HAEl SHAZoH, A g e o] F3t

o2l ge] AedeE-2 Table 2014 He vle}

ZAHNZE 59 & 10~14 passageS AU S o F
To] 4 dRre] Af 2-A| 27| 2] EEEL 488 H 40.9%
M ztol7t g Aul e} wintEr|2e] HEES 59
passage Z] A 7} 24.4%J 21}, 10~14 passage FAAMTE
4.5%ATHP<0.05). =] ¥xte] A= 5~9 2L 10~14 pass-
age TAMEE AHSIR S W 2-MEVN2] BEEL 778
% B 59.4%2M 5~9 passage’} K2 H(P<0.05)22 EA Y}
Elyton, Aalujol virE7)E 59 passager 7.8%%3 o1,
10~14 passaget® A3 do] HA| itk

Hill 5(2001)2 A gioMd ol Z Rl FAANEE 2 %
18 passage AItHulF A EE ©] &3 oA &e §HFEL 60
g 55%2 Fon, upitEr) 2] W ew 33 9 L2%EH 3}
o]7} glttx stsith & S(00D)% sHX] AMEf FAA

£ 1~14 passage AT E AHE3IH S v & £EE&L
S1.7-53.0% B 42.7-46.8% 5:20.2 |7} gltkm shlch
Rho £(2000)& 8~16 Z 17~32 passage #|F3t & EloMdf
ol T FAMNEE o] 83 o2 He] FFEL 632

Table 2. Effects of the cell passages of donor somatic cells on in vitro development of caprine interspecies nuclear transferred embryos

No. of )
Recipient Passages of 0. © No. of ococytes developed to (%)
donor cell ooeytes

oocytes fused (%) 2-cell 8-cell Morula and blastocyst

5~9 41/ 90(45.6) 20(48.8)" 11(26.8) 10(24.4y"
Bovine

10 ~14 22/ 48(45.8) 9(40.9)* 3(13.6) 1( 4.5

5~9 90/178(50.6) 70(77.8)° 24(26.7) 7( 4.5
Porcine X

10 ~14 32/ 67(47.8) 19(59.4) 7(21.9) 0( 0.0y

* Values with different superscripts were significantly different(P<0.05).
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2 70.4%24 zto|7t o), vtz 2] w2 189
2 10.5%2 59 (P<0.05)2 o]z} gvktm Bustgoh
Dinnyes 5(2001)& E7]o 4] 3~9 & 10~15 passage Al thul %
G FANEE o] &3 ol ] T2 58 L 64%=H
Zol7t gl ok, EEEE 53 E 63%=2H Alvhel g Aot
F&&o 43S mzida sk

B AT7dde} o3t AE L FEZY Ae], FAH T
ZH, 8T 493 W 59 Aolo ZIlske AR A
ZHeEth ol 2HE B o o|F3t Fol2dx] FH L]
Al gl B Q77 oA AP H o= vmaprle o
A, FAANEE 717 Al S AAIHE wjgFzd
o watr] M2 =3, HH o]F T FEE sl &
3 B 2 upiterl2e wegd S A £+ A A
o2 AQyztgrt

3. OIEZt #Ho|A fYTUL| HI|LE

0]F3t Folaghe] Aulge o] Ao A I
AHe] M 2] monolayer’} A4 10% FBS7F H71E TCM-
199 BjoFololl A, HX|& 10% FBS7F H7H8 NCSU-23 ik
Ho g 79Uzt AduitS AAIsle] g4ul E wjRtEy)
Zo] WEg o Table 304 RE ulel 2t

o]&7} sjol 2ol A9Lgd] oA Fagho] & xRt
o] - Au o} wint 27 2 o] Whg-go] 22.6%EM A Lj
A R(33.9%)3 Aol 7k AU, A Ak A5 o] F3t
ol 2lgo] 5.1%2H AYFHHF 269%ET} FIH(P<
0.05) 0.2 A Yelsich

Tao 5(1999)2 ={=|2] BloPdfrolHEE 0] 83 #ol2]
& NCSU-23 viFd o2 uj S AAH S of 24w 2
Wty 2] WFEL 44%3 20, oA B AT
& GAE o] &3 o F7t WMo jhe] A Aalu] & wiwt

& FMLY o] Yol Heddd nX = IF

T2 g 23.5% D A GRE o] &3 0] F3t Fol4
@] 10.8% Brhe %2 43 o|th Dominko 5(1999)& 4,
& AL Aol & #F Y HF MRl RE o] &l
TS &F Fol2) g A5l CRlaa vlYAoZ wlgE
A SRS off wjurEr| 2] wgg-L zhz} 173, 13.9, 143,
16.6 2 0.0%E &, &, HIX), ol e Aeo|7} gl ert,
AF e A= dE dEEA] gskvkn BRudd). Sai-
khum $:(2002)2 Buffalo2] BloldfobA X, 1A E, dat
HEE FAALE o] &3l 29] dao) o]F7t o2&
AAsl A gFe AABIS W wivtEr) 2o W
< 717} 34, 20 € 14%EH el ot 2t 7MY %t
3l B3l th Chen £(2002)2 panda-rabbit 2} cat-rabbite]
0]F7t ol F wintEr| o] WL 185 B 52%EMH
FAAL FHIRZ AHEFE FEF Aot ok
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Table 3. In vitro development of cloned embryos by interspecies nuclear transfer with caprine somatic cells

No. of o,

Recipient 0. O No. of oocytes developed to (%)

Embryos cleaved
oocytes oocytes (%) 4-cell 8-cell Morula and blastocyst

IVF 121 78(64.5) 61(50.4) 41(33.9)°
Bovine

INT** 51 32(62.7) 22(43.1) 12(23.5)°

IVF 145 86(59.3) 72(49.7) 39(26.9)°
Porcine

INT** 74 58(78.4) 25(33.8) 10(10.8)°

* Values with different superscripts were significantly different(P<0.05).

** INT : Interspecies nuclear transfer.
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