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Effects of Recipient Qocytes and Electric Stimulation 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. Recipient bovine and porcine oocytes were obtained from slaughterhouse and were matured in vitro according to
established protocols. 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. The matured oocytes were dipped in
D-PBS plus 10% FBS + 7.5ug/nl cytochalasin B and 0.05M sucrose. Enucleation were accomplished by aspirating the first
polar body and partial cytoplasm which containing metaphase [l chromosomes using a micropipette with an out diameter of
20~30 gm. A Single donor cell was individually transferred into the perivitelline space of each enucleated oocyte. The
reconstructed oocytes were electric fusion with 0.3M mannitol fusion medium. After the electrofusion, 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. And porcine cytoplasts were cultured
in NCSU-23 medium supplemented with 10% FBS for 6~8 day at 39C, 5% CO, in air.

Interspecies nuclear transfer by recipient bovine oocytes were fused with electric length 1.95 kv/em and 2.10 kv/cm. There
was no significant difference between two electric length in fusion rate(47.7 and 44.6%) and in cleavage rate(41.9 and 54.5%).
Using electric length 1.95 kv/ecm and 2.10 kv/em in caprine-porcine NT oocytes, there was also no significant difference
between two treatments in fusion rate(51.3 and 46.1%) and in cleavage rate(75.0 and 84.9%). The caprine-bovine NT oocytes
fusion rate was lower(P<0.05) in 1 pulse for 60 gsec(19.3%), than those from 1 pulse for 30 #sec(50.8%) and 2 pulse for
30 gsec(31.0%). The cleavage rate was higher(P<0.05) in 1 pulse for 30 psec(53.3%) and 2 pulse for 30 zsec(50.0%), than
in 1 pulse for 60 gsec(18.2%). The caprine-porcine NT oocytes fusion rate was 48.1% in 1 pulse for 30 gsec, 45.2% in
2 pulse for 30 u#sec and 48.6% in 1 pulse for 60 usec. The cleavage rate was higher(P<0.05) in 1 pulse for 30 u#sec(78.4%)
and 1 pulse for 60 psec(79.4%), than in 2 pulse for 30 gsec(53.6%). In caprine-bovine NT embryos, the developmental rate
of morula and blastocyst stage embryos were 22.6% in interspecies nuclear transfer and 30.6% 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 parthenotes(37.4%).
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FAATE A5 AWAHCapra hircus) 258 AE
5x5mm AT 272 FAsled 2)F 81910, D-PBS(Sigma,
US.A)E AT & ulAslA -8l 0.25% trypsin- EDTA
(Sigma, US.A)7} 3718 D-PBSZ #a|d the 10% FBS
(Gibeo, U.S.A)7} 718 TCM-199(Sigma, U.S.A) vjokl o 2
AR E ANk AT A e AlETe 10% FBS

7} 27Vl TCM-199% 25 cr flask(Falcon, U.S.A)el| 33l
5% CO, 98-99% FI, 39°C viekrlvelA] wiFe A8k
o, uige]] A7} E= g 113 £ 3 ez A
Mg A o2 wAShAA wlFS HASIATE Aloiul ek
o ZANES} flaskol| 4] 90% ©]AF confluence E|-g
0.25% trypsin®} EDTAS 83l 2&A)7) The 12 H|&
2 1ppo] ghESiA ujdE AAlEITh

AT FHL 10% DMSOSigma, USA) 2 10%
FBS7} A71E TCM-199 sl gl oz 54 HES Fa1, 3o
2lofl AH- & W= 39T &l §3listd FEESAE A A
3 o2 10% FBS7F H71e AlA g TCM-199 vl fl-2 37}
3te] 4-well dishol] =3t v k7] WjellA] v = AR
t}. 10% FBS7} A 718 TCM-199 ujekol o 2 ujokdt A7}
dish ®}=ol] monolayer 3 Alo] £¥-3) H%lS |, 0.5% FBS
7} Z7FE TCM-199 vl kel © 2 3~52U 7} 7)ol k& Al A8}
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2 100units/m¢ penicillin G(Sigma U.S.A)2} 100 pg/mie]
streptomycin(Sigma, U.S.A)o] Z7}d 37Ce] Had Azl4]
Groll Fob 12412 el 4PA2 Sustc euE o
&E 47 FAAZE AR 37-39Ce A BejdrR
343 qHsle] FUE BFE 7 ALLE A%Ro] He F
18G needleo] F-2H 10 m¢ FAP| 2 GEAT 3 G2
< FUst rl s GRS AFH AT Fad dEEe
39C wjakr el Al 1582 FAAZ = =L@n] 7 (Nikon,
Japan)3tol Al FETE AP o, FEHS FTAES
o] X3tz M EHo] Fug dxaThe Mdsta] A ey
&E F=siich

gx e AId&5e & dx T 79 25 mMS] Hepes
7} A7FE TCM-199 3} 2]Ad <& 7] 2ujj ke ol] 10% FBS, 10
ug/mé LH(luteinzing hormone), 1 yg/m{ estradiol 17- 8 2 35 ug/
né FSH(follicular stimulating hormone)S & 7}3tH o1, X
U2k NCSU-236] 10% FBS, 10% pFE(porcine follicular
fluid), 10 pg/mé LH(Sigma, U.S.A), 1 ug/md estradiol 17- 3 (Sigma,
US.A), 2.5 pg/mt FSH(Sigma, U.S.A) E 2I U/m{ hCG(human
chorionic hormone)-& 718l 5% CO; 98~99% &&=, 39T
g7 HellA 3A1ZE o] A widE Al the 4 well-
dishONUNC, Denmark)ol| well & 30~407]2] n|Al< I XSS
A 3late] & GET-L 22~24A17L, A GEHFL 4648417
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(45.2%) 2! 60 usec 13](48.6%)7tol 2tol7) gllem, Hag
2. 30 usec 13](78.4%)2} 60 psec 13)(79.4%)7 el zo] 7} €L
oLk 30usec 23](53.6%)ETE 2 H(P<0.05)02 =/
(21307 y= )
White 5(1999)-2 argali(Ovis ammon)2] I oA L&
o] &-3ted WK Ovis aries)2] Il lo]d] & 1.4 kviem, 30
psec, 23] A7IAFE FAUE W FHES TT%ITY. Sai-
khun $42002)-& buffalo(Bubalus bubalis)e] EloPd-frobA &,
GPAE, GAAEE o] &3] Ax(Bos indicus)e] ‘Aol
01218 AAJEk] 2.1 kviem, 20 psec, 13] AAAFE FUE
FEee 217t 77, 73 2 3% on, BEeL 7tz g4
68 B 78%EH H ATolA HA] dETS FIIRE AL
&l 1.95 kviem, 30 gsec, 18 A7 | A =F& FA5 w9 g8
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Adzte] 7tz o2 F omle]e) b A ¢hAe] A frobAl
E #oj4] & 1.5~1.9 kviem, 30 usec, 23] A7|ASE FUE
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Table 1. Effect of electrical field strength on fusion and cleavage rates of caprine interspecies nuclear transferred oocytes

Recipient Electric No. of oocytes No. of oocytes No. of oocytes
oocytes length(KV/cm) manipulated fused (%) cleaved (%)

1.95 65 31(47.7) 13(41.9)
Bovine

2.10 74 33(44.6) 18(54.5)

1.95 78 40(51.3) 30(75.0)
Porcine

2.10 115 53(46.1) 45(84.9)

* There are not significantly different on the same column(P<0.05).

Table 2. Effect of duration and pulse of electric stimulation on fusion and cleavage rates of caprine interspecies nuclear

transferred oocytes

Recipient Duration Pulse No. of oocytes No. of oocytes No. of oocytes
oocytes (# sec) (times) manipulated fused (%) cleaved (%)
30 1 59 30(50.8) 16(53.3)*
Bovine 2 58 18(31.0)° 9(50.0)°
60 1 57 11(19.3)° 2(18.2)
30 1 77 37(48.1¢° 29(78.4)
Porcine 2 62 28(45.2)" 15(53.6)°
60 1 70 34(48.6)° 27(79.4)

* Values with different superscripts were significantly different(P<0.05).
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‘ ofx) z1 430l Ror, oz ur B ATE Falol
A+s] A E2] monolayer7t FAIE 10% FBS7} 71 TCM- . -
. olzigt A o] AT EF7] "JHMI de FEEY
199 kAo A, A= 10% FBS7F H7HE NCSU-23 vl _ .
i _ T o= €80] 7hed Aoz grdnth
9.0 2 7-93F A FE A shod ] EE HpNLEY)
29 IE-L2 Table 304 R uls}l 2t
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Table 3. In vitro development of cloned embryos by interspecies nuclear transfer with caprine somatic cells
Recipient No. of No. of oocytes developed to (%)
Embryos cleaved
oocytes
oocytes 4-cell 8-cell Mol. & Blst
Parthenotes 72 45(62.5) 39(54.2) 22(30.6)"
Bovine
INT** 31 19(61.3) 10(32.3) 7(22.6)°
Parthenotes 139 105(75.5) 80(57.6) 52(37.4)°
Porcine
INT** 39 31(79.5) 13(33.3) 2 5.1)°

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

** INT : Interspecies nuclear transfer.
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