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Effect of Ca®* Concentration in Fusion Medium on the Fusion,
Nuclear Morphology and Development of
Bovine Somatic Cell Nuclear Transfer Embryos
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ABSTRACT

This study was conducted to investigate the effect of Ca’* concentration in fusion medium on the
fusion, nuclear morphology and the development of bovine somatic cell nuclear transfer embryos. Bovine
skin cells were transferred into an enucleated oocyte and fused with cytoplasm in the fusion medium
containing with 0.05 to 1.0 mM CaCl,. Nuclear transfer embryos were activated with a combination of
A23187 and cycloheximide. Nuclear transfer embryos were fixed at 3 h after fusion or cultured for 7~8
days. Fusion rate was significantly (P<0.01) increased by increasing the Ca’" concentrations in the
fusion medium from 0.05 mM (56.6%) to 0.5 mM (80.1%) and 1.0 mM (84.3%). More than 80% of
reconstituted embryos underwent premature chromosome condensation (PCC) with 0.05, 0.1 mM CaCl,,
whereas 54.5% and 59.3% of embryos formed pronucleus (PN) directly without PCC in the 0.5 and 1.0
mM CaCl, groups. Blastocyst formation rates were significantly (P<0.05) different between 0.1 mM and
1.0 mM CaCl; groups. From the present result, it is suggested that the elevated Ca®™ concentrations in
fusion medium can enhance the fusion and blastocyst formation rates of bovine nuclear transfer embryos.
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Fig. 1. Effect of Ca™ concentration in fusion
medium on the fusion rate (a,b: P<0.01).
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concentration in fusion medium on nuclear morphology*

Ca**con. No. of Chromatin clumps (%) NPCC (%) Non-AC
(mM) NTs 1 2 >3 1PN 2PN (%)
0.05 52 26(50.0)" 14(26.9y 6(11.5) 4 1.7 0(0.0 2(3.8)
0.1 50 24(48.0)° 14(28.0)° 4( 8.0) 5(10.0)° 0(0.0)° 3(6.0)
0.5 55 14(25.5) 5(9.1) 5( 9.1) 29527 1(1.8)° 1(1.8)
1.0 54 12(22.2) 4 740 4 7.4) 28(51.9)° 4(7.4)° 2(3.7)
" NPCC : non-premature chromosome condensation, AC : activation, PN : pronucleus,

NTs : nuclear transfer embryos.

* Values with different superscripts in the same column differ (P<0.05).
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Table 2. Effect of Ca“" concentration in fusion medium on the development of bovine nuclear transfer

embryos
Ca*" con. No. of No. (%) of embryos developed to
(mM) NTs* 2-Cell 8-Cell Morula Blastocyst
0.05 50 37(74.0) 24(48.0) 14(28.0) 11(22.0°
0.1 50 31(62.0) 19(38.0) 13(26.0) 10(20.0)°
0.5 50 35(70.0) 27(54.0) 16(32.0) 11(22.00°
1.0 49 25(51.0) 19(38.8) 16(32.7) 15(30.6)*

" NTs : nuclear transfer embryos.
** Values with different superscripts differ (P<0.05).

oyl AT Ca¥¥ FEe) o) Bty vl
2 ES = <
A & $79 G AFel § 2 $8F 248

.
P

i

g op/lgoRN YolHue Wae IYANY &
e AAET B AFIME §79 ) Ca¥

FEh FHl meh §3&ol Skt Ca'lol
A7Ee oA AMES FHE AxAPe
A& A sl §FET FINE 7 UAS
Hoj ol

2 A7lA AME o)y F
g A, §3 W Ca FET

¢
o

[s)
PCCRES AXNA %31 8 A% A9L FAs
£ uAel vgol Fo50R FragEd, Cat

Fre Z7b7F 243 BEE S7HIA A XY §
o A& u A WEA AdE Az
Rtk HA AME Ho|A4e] Agex, Ca¥
T 7} 2718 ukel PCCE AR 47 AH A
8L A FA9 v go] SUEATE Hx
3 B3 7} 9itiCheong Z, 2002). 42 3o 2]
7%, old dAE AESER A uE W71e
3 27159 848 Ao gow Ca'Y ¥E F
7holl BAglo] E&-&o) AZPATHALE B A A])
E 279 AxE= AE o Ca ¥R o A
NAZ AFE AZ U C £YS Z/A 848
£ ZANYE BI(Sun 5, 1992)¢ A2 4
AstE Aoz waETh

B Ao AE & AHME Fo) A BEFAY
e Ca¥ FEo] B3 APFHoE APY up=
e, 1.0 mM9) CaCLE &3 ol 3713<

A FEEol FH(P<0.0NCE FrHoH, 0.1
7 1.0 mMoA il FAE A £ H(P<0.05)
A Aol Hof g3 Wl 10 mM9 Ca” FE7}
2 AME ol Al ZFHHole} AlgH). o] F
o7k B3] Ca”” ¥ 7t W2 43 7
£o] Z7lM & AFAA, §F T 9 Wl
Aol & AAAE HEaA gk LY F 9
A%, 45 $¥R Y B Aaso) PCCE 7
AA FT HIE AN FAR ASE T W

&8 Z7bE 9, A o)A} S FA| 7L oby)

= 2 BIHtHCheong &, 1994). 3,

2 e 2

TEE
duo) FAGe] WEg Bojn Wty &S
fehe A2E ueged, Az AEF7E

GO/Gld] %8k E PCC o|F vl g4l 44
=8 44
ol Mot &l A ol Z7)gld PCCrF 5
Ho] old § YL E FAst & IAE o] &3
oj4] Aol AALE T} (Barnes 5, 1993).

Aoz R A1 Ad}E §3¢d O 9
¢ Ca¥ BE 9 Z71E A AME HoATe) §
&2 Z/MIZ §F F 4 Wl JGF¢E
ol ghe] Ml E w888 AL £ gl
o

AR,

g N =t oft

V.2 o

- 37 -



N o [

1.

CEFY W G pEE

. ol g Aol

2 AAZ oy A §8Y Y Ca” FE o
T8, 939 W), ) AFEE HES A
52 2t
0.05, 0.1, 0.5 2 1.0
mMZ z}7] o224 Aad A3, 0.59 1.0
mM2] CaCl, oA §&&o| 80.5 & 843%=
et 0.05 mM CaCl, o|Ae] 838 56.6%
o vlate] F9ZF(P<O.01)CE Eotch
T i Ca” sEo] wE A 4
ES A3, CaCl, % 0.059} 0.1 mM o]
88.49} 84.0%2] WFA}7} PCColE Qa2
Ae v, 0.59 1.0 mM o M= 545
%7} PCC FHEE AR &

A3ted, ca¥ ¥E7} 2718kl ulgl PCC
HEE AXA @37 FAAH ANS A=
Ak9] "l o] FrtstArt
HEEE AET A3,
mM CaChLol N = wiubE Hk§-80] 30.6%2
LeRE ¥, 0.1 mM CaClLoll Al &= 20.0%E |}
Bh} #2913 (P<0.05)Q) AtolE WEFAT

£ 7ol A3e gl Ca FEY F
ANE ol g3 2 wiutx

tlo ol
E (i

X

[(’U r‘r ~

LU e B

9.

- = )
to o
UJ

o?L

77t A&
H88S FHAL 5 9SS Ak

Aoyagi, Y. and Konish, M. 1994, Studies on
development into blastocyst of in vitro matured
and artificial bovine oocytes-mixed activation
method by use of electric pulse, Ca*"~ionophore
and cycloheximide. J. Reprod. Dev. 40:5-11.

. Bamnes, F. L., Collas, P., Powell, R., King, W.

A., Westhusin, M. and Shepherd, D. 1993. In-
fluence of recipient oocytes cell cycle stage on
DNA synthesis,

chromosome constitution, and development in

nuclear envelop breakdown,

nuclear transplant bovine embryos. Mol. Reprod.
Dev. 36:33-41.

. Campbell, K. H. S., Loi, P., Otaegui, P. J. and

Wilmut, . 1996. Cell cycle co-ordination in

10.

.

— 38 -

embryo cloning by nuclear transfer. Rev. Re-
prod. 1:40-46.

. Cheong, H. T., Park, K. W., Im, G. S,, Lai, L.,

Sun, Q. Y., Day, B. N. and Prather, R. S.
2002. Effect of elevated Ca®*
fusion/activation medium on the fusion and

concentration in

development of porcine fetal fibroblast nuclear
transfer embryos. Mol. Reprod. Dev. in press.

. Cheong, H. T., Takahashi, Y. and Kanagawa,

H. 1993. Birth of mice after transplantation of
early cell-cycle-stage embryonic nuclei into e-
nucleated oocytes. Biol. Reprod. 48:958-963.

. Cheong, H. T., Takahashi, Y. and Kanagawa,

H. 1994. Relationship between nuclear remod-
eling and subsequent development of mouse
embryonic nuclei transferred to enucleated oo-
cytes. Mol. Reprod. Dev. 37:138-145.

. Collas, P., Fissore, R., Robl, J. M., Sullivan, E.

J. and Barnes, F. L. 1993. Electrically induced
calcium elevation, activation, and parthenogene-
tic development of bovine ooéytes. Mol. Re-
prod. Dev. 34:212-223.

. First, N. L., Leibfried-Rutledge, M. L., Nor-

they, D. L. and Nuttleman, P. R. 1992, Use of
in vitro matured oocytes 24hr of age in bovine
nuclear transfer. Theriogenology 37:21 l(abstr.).'

. Lavoir, M. C., Rumph, N., Moens, A., King,

W. A, Plante, Y., Tohnson, W. H., Ding, J.
and Betteridge, K. J.
bovine nuclear transfer embryos made with
oogonia. Biol. Reprod. 56:194-199.

Presicce, G. A. and Yang, X. 1993. Dynamics

of activation of in vitro matured bovine follicu-

1997. Development of

lar oocytes following combined ethanol and
cycloheximide. Mol. Reprod. Dev. 38:380-385.
Sun, F. Z., Hoyland, J., Huang, X., Mason, W.
and Moor, R. M. 1992. A comparison of intra-
cellular changes in porcine eggs after fertiliza-
tion and electroactivation. Development 115:
947-956.



12.

Wells, D. N., Misica, P. M., Day, A. M. and
Tervit, H. R. 1997. Production of cloned lambs
from an established embryonic cell line: A
comparison between in vivo- and in vitro-ma-
tured cytoplasts. Biol. Reprod. 57 : 385-393.

. Wells, D. N., Misica, P. M. and Tervit, H. R.

1999. Production of cloned calves following
nuclear transfer with cultured adult mural
granulosa cells. Biol. Reprod. 60:996-1005.

. Westhusin, M. E., Levanduski, M. J., Scar-

borough, R., Looney, C. R. and Bondioli, K. R.

1992. Viable embryos and normal calves after

CAEY, 9U7, 249, gEd,

nuclear transfer into Hoechst stained enucleated
demi-oocytes of cow. J. Reprod. Fertil. 95:475
-480.

. Wilmut, 1., Schnieke, A. E., McWhir, J., Kind,

A. J. and Campbell, K. H. S. 1997. Viable off-
spring derived from fetal and adult mammalian
cells. Nature 385:810-813.

Fr2, 43
9. 2000, L) FAAL 7 & ehoby FropA]
T fE Yol st A opEgo]
A e 9T FF7FEHA S A] 24:217-222.

(B2} 2001, 12 27./ A& LA} :2002. 1. 28.)

- 39 -



