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Induction of twinning in Korean native cattle by transfer of
nuclear transplanted embryos
II. Nuclear transfer using donor embryos originated from ovum pick-up(OPU)
and activated recipient cytoplasts
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Abstract : The efficiency of nuclear transfer using donor embryos originated from ovum pick-
up(OPU) and activated recipient cytoplasts were examined for induction of twinning in Korean
native cattle(KNC). After aspiration of follicle by OPU, regardless of the vacuum applied, we
obtained same result in proportions of recovered cumulus-oocyte complex (COCs) with compact
cumulus. Under electric stimulation(1.0kV/ecm DC for 40ps), most of activated oocytes proceed
to anaphase Il/telophase II within 3h(84.7%). In the treatment of oocyte activation, the pre-
activation which was performed before fusion had significant effect on the developmental rates to
morula/blastocyst stage(9.4 vs 4.0%). In embryo transfer of nuclear transferred embryos, we
obtained 2 twins from KNC recipients and 1 twin from a Holstein recipient. Our results showed

that it is possible to obtain twins using nuclear transfer technique in KNC.
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918 BREQL wiA(PBS, pH 7.4, 2% fetal calf serum;
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Table 1. COCs classification, recovery rates and vacuum pressure in transvaginal ultrasound-guided ovum pick-up

Grade of COCs*

Vacuum No. of follicles No. of oocytes Recovery rates
pressure(mmHg)  aspirated A B C D recovered (%)
50 128 8 15 5 3 31 242
80 255 18 20 23 13 74 29.0
100 353 31 40 25 18 113 32.0
120 83 5 5 5 8 23 277

* COCs : cumulus-oocyte complexes.

7} #7He PBS() oA M 1253 Hedte] &7 & £
S9D. B0l e FANY BTE 97 ) 7Y
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HYE Fo] ¢o2 IFAY F YL FHE A<
3 297 AN ITE AAsL YT tissue paperZ &
718 AAZAC oA HH L strawst FEAE THBo|
718 A, N HA A2 A E AR o8 AFd
ADR 9 A2 HE Sem F-9o FATE 043
At

-IN
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3) TEHE TE : o] F F 0¥ A AZAA 9
g o 2 ol A 2 RAAY 02 FHoRE
A&}

EAEN 24 49479 TA%A w94 A
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Boltol ME Aje] EE Y 3eg: FAYHS
50, 80, 100 2 120mmHg® 73 3}o] OPUo) o) Y2 E
FY% 23 80 ¥ 120mmHg TAAM B 2 ¢ o
H5g0] ¥ AYE RASY F9HA AelE
W] g Skeh(Table 1)

MIIXSF AlZhol| o LhAte] BAS : YTAXE
AAG FAE 1.0kV/em, DCE 40ps FF F4 8 F 0, 1,
2 9 3A]7tRol| anaphase I1 I telophase 12 9] &4 3 &
58 ST A3 1N o FEH Azl Age] njel
¥43 8 929 #7 f9H 02 F713Athp<0.01,
Table 2).

Table 2. Activation of in vitro matured bovine oocytes after
electric stimulation

Activation No. of No.(%) of oocytes developed
period(h)* oocytes to anaphase II/ telophase II
0 81 4(4.9%
1 83 9(10.8)
2 80 47(58.5)°
3 78 66(84.7)°

* Oocytes were activated by electric simulation(1.0kV/cm, 40;s).
“* Different superscripts in the same column are differ significantdy(p ¢ 0.01).
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Table 3. Development to morula and blastocyst stage of bo-
vine embryos using 2 different cytoplast recipients

« No. of No. of  No. of morulac and
Cytoplast type oocytes fused blastocysts/fused
Pre-activated 158 117(74.1) 11(9.47

Activation and

fosion 167 125(74.9)

5(4.0)°

* Same clectric stimulation(1.0kV/cm, 40ps) were used for oocyte activation

and karyoplast /cytoplast fusion.
™ Different superscripts in the same column are differ significantly(p ¢ 0.01).

F22o E50| mE Wef MAE A B ufgt
23 438 Yol H@E s o]4ste BHE F
=& A3}, §4014 2, Holstein Fol A 10129 8-

A Ae7t FREfen, oA T F o TF F¢
9o A 28.6%, Holstein 4%l A 33.3%7} A2
B4 =] S Th(Table 4).

Table 4. Pregnancy rate following transfer to recipients of bo-
vine nuclear transplanted embryos

: Total
* Offs

Brgcgi of NT No. of Springs calves/
recipient  embryos L ferred
cow transforred TECPiENts T 7 mansferre

single  twins  embryos(%)
KNC** 21 13 2 2 6/21(28.6)
Holstein 12 7 2 1 4/12(33.3)

* Nuclear transfer.
**Korean native cattle.

U

taom % 2ARVFE 4
R PEEC REE %—m
49wt 2 a4 Fa0E
Be 2004 UA L 24U 3
saged e Fasith Qus

A =425 AAZHY G2 g 5T & AHH
™ oole AoAds, ¢4 2 ge B dsdA 2 &
BAeg AAHA doh adu B AAAA Y §HES
A& 93}q Pieterse et al & A}gol A o] £E &= OPU
/1gE &o ALagich 4o ® OPU AA F2
49 dAE ] HaMe FANY 474 H A
Fgol g 8Q10E FEdE Ao LA o
o 3279 Bao 9w F19H3 & 40~400mmHg
2 3 9447t W Woy® o) ALgdte 7)7]d ey
FAE £ g ZolE HolEg v7]d whet dA
3 &S AATFL 208 e Ro| FRIT.
Lopata et al & Algho] A F<19H2] o] 120mmHgel 4 200
mmHgZ Z 73] uhel dAbe) 3ol 510}7:‘]& I
9 Kanitz ef al’e Fo¢tEo] Uxe 2Ha79

Ay E'.Jﬁ}‘fi‘:’r 2 A¥HY OPU 71718
NEow & A FAYHE 24 200l §941e Aol
= ey 80~100mmHg4 G o2 UlE 133
7ol A9 FA-+F B g (cumulus-oocyte complex ;
C00F §Sehed 43¢ 4202 vehit e
FAH Y €2 0 AR 9 FY FEY gk
BAE #o| 7] W& FF Ay Faol glojA
oledt B A UL EYstE Ao T Ao A
g9

Jurr oz AAe oY dae AEFHY o9
Aatel] os AEW ZFoleFErt F7H3ta MPF ¢
Z9] 7+, cortical granule reaction, AR A A 2 A
2349 4E 5o @4 B dAY I9HY &
Aot =g AFY 2ol FYE& Fa AN Kol

izt $48 fRste A0 1% dugd gA
=EAIE Y, BN B
(A23187)s} S AFHA A A2 cycloheximide H 34
g " 5 o4YstR Hyol o459 gtow, ojgt

3% o Ca-ionophore

WEZ AAZYEH §US SHHEINE F20d U
9 245E fEE A7 2 F490 00 3
A22E 0 248 ANE BAHY 5 Ao Ao

4 23 48 G4 4K 30 e 2

FUHEE HEY 4 A8 202 44ET $H I
B YR A28 AT F4F EL YD
zAsA 1B 5 71 wEel Yol4 H4F nH
Hoz A4 At BAN B AT 22
Ho porert Ao} Bl Lol G4, BHHE §

- 656 -



Ede R0z gaA Jut goly ¥ £3L 4
At GHE Fo MPFY) £ Folmelx @
& 4% 99 AEF71E GUIR 718 8o nu-
clear envelope breakdown(NEBD), premature chromosome
condensation(PCC), nuclear envelope reformation(NER) ¥
nuclear swelling(NS) 5& %3l HA4Hd dF& &
Aok 3%, S 2 G2714] 4% DNA A E A o3 4
g o)l U] R §3td €488 T3 MPF
T&& A3A#A NEBD, PCC % NERS #4& AA|A
I AFAEFI A ZYEE sof Yo wsiglol
ol 7bgstA Ao B AroldE dolage 2
el @438 FEeA ATt ntg A5 A
ZAMS T o & Yol Ao g, 48 At o]
Ao wgd vAe 9 AP 2 248EH
gt B2 848 A7AFF 2340 R frE
Hyen, ol oekg# cycloheximideE 34z 3
Yang®} Presicce”’9] Z sl fAlsto] A71H AFo] 3
gaes 54 £ A4 E Uehde ReE F
BHAG 2718 A& F g4 dAE Yol
of A% A TH S B4} E =S W9
Hlaste 3G Fdd e FFEAE Aol E
Ho|x] gigtont Frw2 o) B&8d B3 AT
FAH2Z A Yehd Holyze Aite] glo} &3
date] &43 AAst FEAT AoE AFHAG F
3 29 AL 28T HEFI FEE ST o E
8 3 Gl7]& WS Fol §7187 A} 7) P&e]” A
N1AEE T &48d FYIAE oj&stE Aol F
£ Aoz Budr

& Yol A fef iR Fe o] F: AaYgo]
20-25%9) M F2E Aoz dEd o & AYeA
T UL E it I 58S wolud e
o] F AR FE] 286~333%2 e B ATAE
9 A FAE A2 2 et ou A& o] 50%
A ALFA L o FBTo] HlFAE 60% PR viFE
€ AL2 Yegth

5 o

"

149

H'l ox,
MU B ox

O

4 E
OPU 3 A& AdAds, $4 2 Wes T3y
A, goly e g oz ojgdts 4% FEE MI
719 BAE FYGAZ o] 8§ FollA Hol4 f

#f AEHE Atz £33 & dFdM dg g2
HES AU

1. &lgte g 50, 80, 100 2 120mmHgZ FE3}o
OPUY 93] FEZE FI% A3} 80 ¥ 120mmHg 7o)
M £4 9 3 g5go] ¥& AFE B0y
FAHA Aole YEhbA] st

2.9 7AEE AAS FAE 1.0kViem, DCZ 40ps £
oF A F 0,1, 2 2 3/t anaphase 11 2 telo-
phase [2.9} B4 3 A& &A% A3} 1431 o] F5H
A Zbo} Al wit BAstE WAl 7 fH o
Z 7ttt

3. ¢HGRE 48 HEd & §HEAY 89
A 848E fRdtd )Ry L8 8L A
43 ¢ 493 A dAE ol T 7
o 7R w&-Fo] H93 02 = Yeyrh

4. A 2 autEE g E Hol| TG 4T
o2 &te] BEE K28 A3}, g0 A 2, Holstein Zof
A 1okl o] ehfol M Bejrt fFREdon, oA
ol A &g T4 A 28.6%, Holstein 5= &9 A
33.3%7) AR 2 g = o

g1nE#

1. Willadsen SM. Nuclear transplantation in sheep em-
bryos. Nature , 321:63-65, 1986.

2. Wilmut I, Schnicke AE, McWhir J, et al. Viable
offspring derived from fetal and adult mammalian
cells. Nature , 385:810-813, 1997.

3. Wells DN, Misica PM, McMillan WH, et al. Pro-
duction of cloned bovine fetuses following nuclear
transfer using cells from a fetal fibroblast cell line.
Theriogenology , 49:330 abstr, 1998.

4. Looney CR, Lindsey BR, Gonseth CL, et al. Comm-
ercial aspects of oocyte retrieval and in vitro fer-
titization (IVF) for embryo production in problem
cows. Theriogenology , 41:67-72, 1994.

5. Bols PEJ, Vandenheede JMM, Van Soom A, et al.
Transvaginal ovum pick-up(OPU) in the cow: A new
disposable needle guidance system. Theriogenology,
43:677-687, 1995.

6. Bols PEJ, Van Soom A, Ysebaert MT, et al. Effects

- 657 -



10.

11.

12.

13.

14.

1.

16.

of aspiration vacuum and needle diameter on cumulus
ococyte complex morphology and developmental capa-
city of bovine oocytes. Theriogenology, 45:1001-1014,
1996.

. Bols PEJ, Ysebaert MT, Van Soom A, et al. Effects

of needle tip bevel and aspiration procedure on the
morphology and developmental capacity of bovine
compact cumulus oocyte complexes. Theriogenology ,
47:1221-1236, 1997.

. Kruip ThAM, Boni R, Wurth YA, et al. Potential use

of ovum pick-up for embryo production and breeding
in cattle. Theriogenology , 42:675-684, 1994.

. Kanitz W, Becker F, Spitschak M, et al. Method and

results of ultrasound guided follicular aspiration in cat-
tle. In Proc 9e Reunion AETE , 1:218 abstr, 1993.
Stice SL, First NL. Progress towards efficient comm-
ercial embryo cloning. Anim Reprod Sci, 33:83-98,
1993,

Zimmermann U, Vienken J. Electric field-induced cell-
to-cell fusion. J Memb Biol , 67:165-182, 1982.
Campbell KHS, Ritchie WA, Wilmut I. Nuclear-cy-
toplasmic interactions during the first cell cycle of nu-
clear transfer reconstructed bovine embryos: Implica-
tions for deoxyribonucleic acid replication and de-
velopment. Biol Reprod , 49:933-942, 1993.

Barnes FL, Endebrock M, Looney CR, et al. Embryo
cloning in cattle: the use of in vitro matured oocytes.
J Reprod Fert, 97:317-320, 1993.

Wiemer KE, Watson AlJ, Polanski V, et al. Effect of
maturation and co-culture treatments on the develop-
mental capacity of early bovine embryos. Mol Reprod
Dev , 30:330-338, 1991.

Parrish JJ, Susko-Parrish JL, Winer MA, et al. Capa-
citation of bovine sperm by heparin. Biol Reprod, 38:
1171-1180, 1988.

Lindner GM, Wright RW Jr. Bovine embryo mor-

17.

18.

19.

20.

21.

22.

23.

24,

25.

- 658 -

phology and evaluation. Theriogenology , 20:407-416,
1983.

Pieterse MC, Kappen KA, Kruip ThAM, et al. As-
piration of bovine oocytes during transvaginal ultra-
sound scanning of the ovaries. Theriogenology, 30:
751-762, 1998.

Lopata A, Johnston IWH, Leeton JF, et al. Collection
of human oocytes at laparoscopy and laparotomy.
Fert Steril , 25:1030-1038, 1974.

Presicce GA, Yang X. Nuclear dynamics of partheno-
genesis of bovine oocytes matured in vitro for 20 and
40 hours and activated with combined ethanol and cy-
cloheximide treatment. Mol Reprod Dev, 37:61-68,
1994.

Prochazka R, Kanka J, Sutovsky P, et al. Development
of pronuclei in pig oocytes activated by a single elec-
tric pulse. J Reprod Fert, 96:725-734, 1992.

Soloy E, Kanka J, Viuff D, et al. Time course of
pronuclear deoxyribonucleic acid synthesis in partheno-
genetically activated bovine oocytes. Biol Reprod, 57:
27-35, 1997.

Collas P, Balise JJ, Robl JM. Influence of cell cycle
stage of the donor nucleus on development of nuclear
transplant rabbit embryos. Biol Reprod, 46:492-500,
1992.

Barnes FL, Eyestone WH. Early cleavage and the mat-
ernal zygotic transition in bovine embryos. Theriogenol-
ogy , 33:141-152, 1990.

Westhusin ME, Pryor JH, Bondioli K. Nuclear transfer
in the bovine embryos: a comparision of 5-day, 6-day,
frozen-thawed, and nuclear transfer donor embryos.
Mol Reprod Dev, 28:119-123, 1991.

Hasler JF, Henderson WB, Hurtgen PJ, et al. Pro-
duction, freezing and transfer of bovine IVF embryos
and subsequent calving results. Theriogenology, 43:
141-152, 1995.



