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SUMMARY

Large scale production of cloned embryos requires the technology of multiple
generational nuclear transfer(NT) by using NT embryos itself as the subsequent donor nu-
clei. In this work we investigated comparatively the effects of enucleated oocytes treated
with ionomycin and 6-DMAP on the electrofusion rate and in wifro developmental potential
in the first and second NT embryos.

The embryos of 16-cell stage were collected from the mated does by flushing oviducts
with Dulbecco’s phosphate buffered saline(D-PBS) containing 10% fetal calf serum(FCS)
at 47 hours after hCG injection. The recipient cytoplasms were obtained by removing the
nucleus and the first polar body from the oocytes collected at 15 hours after hCG injec-
tion. The enucleated oocytes were pre-activated by 5 min incubation in 5.M ionomycia
and 2 hours incubation in 2 mM 6-DMAP at 19~20 hours post-hCG before microinjection.

In the first and second generation NT, the unsynchronized 16-cell stage embryos were
used as nuclear donor. The separated donor blastomeres were injected into the enucleated
activated recipient oocytes by micromanipulation and were electrofused by electrical
stimulation of single pulse for 60 gsec at 1.25 kV /cm in Ca**, Mg?" - free 0:28 M mannitol
solution. In the non-preactivation group, the electrofusion and electrical stimulation was
given 3 pulses for 60 gsec at 1.25 kV /cm in 100M Ca®t, Mg 0.28 M mannitol solution,
The fused oocytes were co-cultured with a monolayer of rabbit oviductal epithelial cells in
TCM-199 solution containing 10% FCS for 120 hours at 39C in a 5% CO, incubator. The
results obtained were summarized as follows:

1. In the first generational NT embryos, the electrofusion rate of preactivated and
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non-activated oocytes(80.4 and 87.8%) was not significantly different, but in the sec-

ond generational NT embryos, the electrofusion rate was significantly (P<0.05) hig-

her in the non-activated oocytes(85.7%) than in the preactivated cocytes(70.1%).

2) In the first and second generational NT embryos, the developmental potential to blas-

tocyst stage was significantly(FP<0.05) higher in the preactivated oocytes(39.3 and
35.7%) than in the non-preactivated ococytes(16.0 and 13.3%). No significant differ-

ence in the developmental potential was shown between the first and second genera-

tional NT embryos derived from the preactivated oocytes.

In conclusion, it may be efficient to use the oocytes preactivated with ionomycin and

6-DM AP for the multiple production of cloned embryos by recycling nuclear transfer.
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Table 1. Effecet of preactivation of enucleated oocytes treated with ionomycin and 6-DMAP on electro-
fusion and in vitro development of the first generational NT rabbit embryos

No. of No. of No. of No. of embryos developed to(%)

0.0

Treatments oocytes used embryo/s embryos 2-cell Morula Blastocyst
fused (%) cultured

Preactivation 102 82(80.4)* 28 20(71.1)2 16(57.1)? 11(39.3)?

Non-preactivation 93 79(87.8)* 50 23(46.0)° 12(24.0)° 8(16.0)°

* The values with different superscripts in the same column were significantly different (P<0.05).
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Table 2. Effecet of preactivation of enucleated oocytes treated with ionomycin and 6-DMAP on electro-
fusion and in vitro development of the second generation at NT rabbit embryos

No. o No. of No. of No. of embryos developed to(%)

0.0 -

Treatments oocytes used embryos embryos 2-cell Morula Blastocyst
fused(”/ cultured

Preactivation 67 47( /0. 1)¢ 14 9(64.2)" 7(50.0)* 5(35.7)*

Non-preactivation 35 30(85.7)° 30 21€70.0)® 10(33.3)" 4(13.3)®

* The values with different superscripts in the same column were significantly different (P <0.05).

— 136 —



A g w v EAdET Y A 24 sela] A
oAl Z+7F 70.1 ¥ 85.7% <9 AFHEE A
o] A=(P<0.05) zelE HH o, M tell=
frelAel ztolE JERN A egodktt. whrEa o] A4
1ol A o] 5-(1995)2 Al 1Mt 3o 2o A 32-A L
719] o)A 79.4%9] & Hx, A 24N
o] 2)oll A 16-A E 71 9] &toll A 91.5% 9] §&&
= Bustged viste] B Aol Mz v vE
th ol B Aol M #7AFE St FU7I
Ql Aoz AtgEY
= REEL o] Aol A Sticeg} Keefer(1993) & *ﬂ
1, 2 2 34t &leld] +=HHY] 82 22t 6
60 2 52%= Aldj (el vﬂt;«J Atolg ®
Bty oy, Westhusin 5(1991)2 #2913
ol & YEhH A gFottyan gt

gt vjgagsiTe] A 2 el 4
oA 2-M E7]) 8] B2 64.29 70.0% 5 e}
W f-ol3 zo]E Kol kAR, A ul(50.03%
33.3% ) o2 Wk (35,73 13.3%) 7t A o] e gof
M F93(P<0.05) zol& UYERATH B &
L Vﬂ"ﬂ 1o o] E(1995)2 wiRkE 8o
A Azl el dE Aol Bedvha skele
u, Tan 5(1997)2 Al 1 2 A 2d ) 3jo] 2] ef A
iRt HAHES 7—,‘4 32.29} 31.0% & el o] ¥
AR A dabg Belal gloh 49 ””"—3“01
2]el) 4 Bondioli %(1990), Westhusin 5(1991) %
Stice9} Keefer(1993)2- ao]a =aehe] Aot
2& Adizkll FoAl zold veEhlA 9Fgke
v, abzbel Afakgol oiMe AL, 2 4 3AIT &

A Aol 22k 10, 2, ¥ 3%= ZF Ao kel A}

°l5 Berhal ghrl,

é%ﬁ

o=
T

q

F_
N

rJlru

x4 (=)
- ai

) ==
o] 4] jonomycin¥®t 6-DMAP| o} &4 3}
® ek Abge o A 1 2 2 BA A

Bl w ajol Aol o) g A
())\)]‘

of dgetg W Agdad TE S &AL Al
A Aojalo] Al DAt g rrpet v A s
daeE 247b 80.4 2 87.8% 9 R Eete] S

—137 -

S Ho] Aol FeojHl zpolE vheRNAl $%
2|k, A 24 el e Zbz 70,19} 85.7% S YER
o g4 s a v gAdahgtel 292 (P<0.05) =
ol JEeMh ol& FHE "ol e 10%
FCS7} ghf-8 TCM-199 vj ol A E7] d3i 4
A EE o] Fuldstdd vy, gAslE Wt
M e mINEE HAEEE A 1 F A 240 FHoly

Ao zhzt 3903 2 357%2 Bof xte] n)
A5 FoH(P<0.05) 2o]& vhebdth o]
2ol Ay B A hCG FAFE R 15~16A1 3t
Aol Fa-g st ;S & 5 wn ionomycin
o] A 58 7F 28] & o2 2 mM 6-DMAP) A 24 7F
Helsted gA4slE frsty, olF @4skE A
E AMg-3te] wha dllojdate] A e HE

o FRAYLE HAS I, olEel Awy
2o 4% %*; NP A e s ALeE v
ok 5ol gels e,

nEE

Barnes F, Collas P, Powell R, King WA, Wes-
thusin M and Shepherd D. 1993. Influence
of recipient oocyte cell cycle stage on DNA
synthesis, nuclear envelope breakdown,
chromosome constitution and development
in nuclear transplant bovine embryos. Mol.
Reprod. Dev., 36:33-41.

Bondioli KR, Westhusin ME and Loomey CR.
1990. Production of identical bovine off-
spring by nuclear transfer. Theriogenology,
33:165-174.

Campbell KHS, Mcwhir J, Ritchie WA and Wil-
mut I. 1996. Sheep cloned by nuclear trans-
fer from a cultured cell line, Nature,
380:64-66.

Campbell KHS, Loi. P, Cappal P and Wilmut. I.
1994. Improved development to blastocyst
of ovine nuclear transfer embryos rec-
onstructed during the presumptive S-phase

of enucleated activated oocytes. Biol. Rep-



rod., 50:1385-1395.

Campbell KHS, Ritchie WA and Wilmut I. 1993.
Nuclear-cytoplasmic interactions during the
first cell of nuclear transfer reconstructed
bovine embryos: implications for deoxyrib-
onucleic acid replication and development.
Biol. Reprod., 49:933-942.

Cheong HT, Takahash Y and Kanagawa H.
1993. Birth of mice after transplantation of
early cell-cycle-stage embryonic nuclei into
enucleated oocytes. Biol. Reprod., 48:958-
963.

Collas P and Robl JM. 1991. Relation between
nuclear remodeling and development in nu-
clear transplant rabbit embryos. Biol. Rep-
rod., 45:455-465.

Collas P, Balise JJ and Robl JM. 1992. Influence
of cell stage of the donor nucleus on devel-
opment of nuclear transplant rabbit em-
bryos. Biol. Reprod., 46:492-500.

Lavoir MC, Rumph ND, Moens A, King WA,
Plante Y, Johnson WH, Ding J and Better-
idge KJ. 1997. Development of bovine nu-
clear transfer embryos made with oogonia.
Theriogenology, 56:194-199.

Lavoir MC, Rumph ND, Fuente R, Barnes F,
King WA and Betteridge KJ. 1997. The in-
fluence of cytoplasmic age on the develop-
ment of embryos made by nuclear transfer.
Theriogenology, 47:286( Abstract).

Lewis IM, Peura TT and Trounson AO. 1997.
Post-transfer viability of bovine nuclear
transfer embryos cultured as aggregates or
as individual clones. Theriogenology, 47:
231 (Abstract).

Loi P, Ledda S and Cappai P. 1997. Nuclear dy-
namics and developmental potential of
sheep nuclear transfer embryos treated with
protein kinase inhibitor 6-dimethylamino-
purine. Theriogenology, 47:232( Abstract).

Peura TT, Wild SP and Trounson AQ. 1997.

- 138 —

The effect of cytoplasmic volume on devel-
opment of bovine nuclear transfer embryos
derived from in vivo donor embryos. Ther-
iogenology, 47:235( Abstract).

Pinto-correia C, Collas P, Ponce De. Leon FA
and Robl JM. 1993. Chromatin and microt-
uble organization in the first cell cycle in
rabbit parthenotes and nuclear transplant
embryos, Mol, Reprod. Dev., 34:33-42.

Pinto-correia C, Long CR, Chang T and Robl
JM. 1995. Factors involved in nuclear rep-
rogramming during early development in
the rabbit. Mol. Reprod. Dev., 40:292-304.

Stice SL, Keefer CL, Maki-Laurila M and Phil-
lips PE. 1991. Producing multiple genera-
tions of bovine nuclear transplant embryos.
Theriogenology, 35:273( Abstract).

Stice SL and Keefer CL. 1993. Multiple genera-
tional bovine embryo cloning, Biol. Reprod.,
48:715-719.

Tan JH, Zhou Q, Li ZY, Sun XS, Liu ZH and
He GX. 1997. Embryo cloning by nuclear
transplantation in rabbits. Theriogenology,
47:237( Abstract).

Westhusin ME, Pryor JH and Bondioli KR.
1991. Nuclear transfer in the bovine em-
bryo: A comparison of 5-day, 6-day, frozen-
thawed, and nuclear transfer donor em-
bryos. Mol. Reprod. Dev., 28:119-123.

Willadsen SM. 1986. Nuclear transplantation in
sheep embryos. Nature, 320:63-65.

Wilmut I, Mcwhir J, Ritchie WA and Campbell
KHS. 1997. Viable offspring derived from
fetal and adult mammalian cells. Nature.,
385:810-813.

olg¥E, AW, wEA, HANE
1995. wEE o] Ao of&t & s
g a0 E7dA Fue) MrFrzd
of o1& A 2t HAwfel At a g,
T4 ol 2 3t 8] A, 10(1) :73-82.

JEFE, AU, AYE, AFA, £FH, A



1993, wrE-so)alof] o]t HAF & AYitof] & N )
g7 1. & ahkzle] A7) zp=ol] o] 3 (F442F:1997. 7. 28 / ¥ d <} :1997. 8. 19)

I
T
sk @A ehol <], 8(2):151-154.

N

—139 -



