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&37 00— VROERE XUMRBHEIC L 2TFAOREELAS 7, EAKBIC L DB SNy VKRBT
FhoBEERELLYEZ YV FIIFL LI, THOOIRFICERBEE Loy VRS MmIaEBALT
ERIL 7B I3E OB IER A ERRA L L T A, 63% MEIE Lo T 53238 0 HE#E SR % 75 (b
HBL, THHEELTRREZHE LLECA, 2328 (12%) 02 o—-vEHRE L, £05 L44H
(19%) PHAERRECREIRTS & CIRBIAARICRE Uz, CHSRERD S B10E% 5 S50 ZHRiic
QIRTOBELIE A, 1HH (20%) TSRS NI, UEXD, vy EFlllEoEBiEIc X 0
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Wilmut &5 (1997) &, MFESEEEICK Y, MIEFAHEF LN G ) cFE ey YoIRE
RABHA ARG L e RZEINCIBET 2 L T, IV TEBET S /70— v e Y VOET X281, LK. =
7 R (Wakayama et al, 1998) 8k U'v & (Kato et al., 1998, Wells et al., 1998, 1999, Shiga et
al.,, 1999) KEVWTORIPIPHMES LTV S, INHDHEICE S L, MIARAHSE G HHWVIZ G H#i
DR L 1 B{kdH 2 VEIEF LG FEEEA V. BREELRBIITFMIEECBEL. 20k, 54
HMOFEEALLIELITS T LT BRENORERSRE(MET LI LHMOENTVE, D/ -V
Befiic & o PLEW O BIasEEICETRETZ LD O, b o LOARERT 2 IEREICHE
ATBIETC.IBAIC LS VRV 2=y VHIMAEERETESL I LMBRENTV S (Schnieke et al.,
1997, Cibelli et al., 1998),
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&7 5,
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7 VHRRE, EBED SIGICTHI L, 20~25°C OABAIEK (0.9% NaCh CREL TEHEL /2. &
HR$2 2 ~ 3 BSRALIPIC, BREEREOERE 2 ~ 8 mn OIPIEH, SHS[HIc X W BRI FHEE&HE (COCs) %
EX L fco DREARREDSRBE P23~ 4 BERBICME L/ COCs DA EER L. 325 VAL LVTO0ul @
Img/ ml #Y E=n7ia—i (MW. 40,000, Sigma Chemical, St Louis, MO, USA). 0.02AU,/
ml FSH (Antrin, Denka Seiyaku, Tokyo, Japan)s 1 ug/ml =R b3 Y4 —-1T48 (Sigma).
0.6mM ENE vEEF+ b Y v & (Nacalai tesque, Kyoto, Japan) and 1% (v./v) HEHH CEK
(Cat. No. 12340, Gibco Laboratories, Grand Island, NY, USA) %#f0L 7225mM HEPES #& %
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TCM-199 (Earle t&. Gibco) AIC10fE T >ETA L, 39°C. 5% CO:\ 5% K. SEEDEHET T20
Befaiak B2 L 72 (Saeki et al., 1991),

F o — ARk D ERY

M —RE B HMIAELITOXL S Bl 7:, REFEA R THOFO—-#E/ Sy F Y 7ICL O
L7, ToOMEEMIL, 10% v YB5FME (FBS, Sigma) % &ML 72 Dulbecco BIE 4 — 7 ik
&k (D-MEM, Gibco) THE®ET 5 &T. v VRMEEFMIEE187. 10% FBS ikl D-MEM TE({#k
HoREE L, 0.5% FBS 0 D-MEM < 1 BRIFSEE L, Mgk rr—&Lc (&1 ).

Figl Bovine fibroblasts taken from a Japanese
Black male call [or nuclear donor.
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KUBETACLET, BTHEEDA2BHFRICEFES 1, ThollFHlREZ Ly Ex Y FIIT
ELi (K2),
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Fig2 Enucleation of bovine oocytes matured in vitro. a ; Matured
oocvtes was held with a holding pipet. 1st PB; First polar
body. b; Zona was torn open by glass needle. ¢ ; A small
portion of cytoplasm beneath the 1st PB was squeezed out
by glass needle. d; Putative enucleated oocytes.

—h. Fr—fEfaid, EEmaE s ) 7o v - EDTABERCHEEL TRV, Chofiflaz, L E
v bIRFOEIREANIC 1 EFotA L TEBHEIEEERI L2 (K3), fERILAIRIZ. Zimmerman #f
famb & (Robl et al., 1987) thicA L., M/NERMTHEBEERLEEAAA, ECM 200 (BTX, San
Diego, CA, USA) #H\WT AC5V 1#f, 2T DC 25V, /150 um, 254, 2 EIOES ¥ 2 H]
Hicromsl. BEEREFRLL (K4),

EREERE, 5uMAanvvy L4t/ 72T A23BTICH DfEEEE L IctR. 10pug//ml ¥ 7 a~+ &
IR 6 IRHIREES BT Lick DIEHALL 1,

IEME bR, FREIRIE 5 % NBCS 2RI L 72 CR 1 aa ¥5 & (Rosenkrans et al., 1993) <.
39°C. 5% COz. 5% O3, 90% Now SBEFTT AR L 1o, &K, 7 o— v B EFE KM
T (x60) THE L, REE, RELHS L UOMBRERK~NOREEEZH I,
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Fig3d Bovine nuclear transplanted couplets reconstructed with an
enucleated oocyte and a fibroblast cell. a ; A fibroblast cell
was inserted into perivitellin space of a recipient oocyte by
injection pipet. b ; A couplet reconstructed with oocyte
cytoplasm and a fibroblast cell.

Figd4 Electrofusion of an enucleated oocyte and a fibroblast cell using
micro-electrodes. a ; a micro-electrode, b ; a bovine fibroblast cell,
¢ ; an enucleated oocyte.
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HEBIUEER

# LISRY £ 5, BitoI3EOkREIMEIE IcAMmlazma S/ s T 5, 323 (63%) HEtaL
7o CNOBEMEMRE, EHALLART AMBAERL LA, 23208 (72%) »IEIRCREL, %
DS H4AfE (1926) 25, BHEAJREERER S 5 W ISIRBIARIcRA L ([5).

Table 1 Development of bovine cloned embryos with fibroblast cells taken
from a Japanese Black male calf

No. (%) of No. (%) of cloned No. (%) of embryos
Oaocytes embryos developed to
Trial No. Used Fused Cultured" Cleaved Total M* BI®
1 88  38(43) 38 30(79) 7(23) 4 3
2 66  39(59) 39 23(59) 6(26) 3 3
3 104 79(76) 79 65(82) 1147 2 9
1 60  40(67) 40 30(75) 4(13) 1 3
5 149 95(64) 95 64(67) 117 4 7
6 46 32(70) 32 21(66) 5(24) 1 4
Total 513  323(63) 323 232(72) 44(19) 15 29

'Embryos were cultured for T7days.

® 3M; morulae, Bl ; blastocysts.

Figb Blastocysts derived from bovine cloned embryos following

in vitro culture for 7 days.
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RE LIc4EOREH, BEIEILED 5 b, 102 R0 2 LS €20 2 e 2 5 8Hic
fEL7co TOMER, BEEITDEOBTRNBAHEE CL2ERMUEICL D, 1HOZRE, l6T5
KU EDLHIC R DR L1 (19994 6 A13B %A, 7 A25BEIRHE, & 2). RE (19994114308
bITIRMT TS 5,

Table 2 Pregnancy after transfer of cloned embryos into recipient cattle

No. of cloned No. of recipient No. (%) of pregnant
embryos transferred animals recipients
10 5 1 (20)

EBEAITIES 20, ARRICEVTEH, v YOFMRBRD 7 o - Y RiIc L 2ITREIHE S N, #
BN EEFLEEEREF - BEORYMOA R 6T, ERAEEBGTFEHAAALZBEEOIEHICS
A3 I LHAETH b EEL N D, BE. SEAVFAlRic~—/ - BT Th % EGFP #(&Z T
AEAL, BAMIEO 7 o0 — bATW, SHEMEE K+ - & LEBEBHORF£2iT- TV %,
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RKXEF

Production and pregnancy of bovine cloned embryos derived from

fibroblasts taken from a Japanese Black male calf

T Hosaka®?, S Taniguchi®, K Saeki' %, T Kaneko? K Matsumoto' %,
Y Hosoi' *, Y Nishimoto® and A Iritani': ?

Production of cloned livestock from an established cultured cell line would confer various
advantages in animal biotechnology, such as multiplification of valuable or endangered
animals and effective production of transgenic animals. Here, we report production and in
vitro development of cloned embryos with bovine fibroblasts taken from Japanese Black
male calf and establishment of pregnancy with the cloned embryos following transfer into
recipient animals.

In vitro matured bovine oocytes were enucleated and used for recipient cytoplasm. Bovine
cultured fibroblasts derived from ear skin of a Japanese Black male calf were used for
nuclear donor. Couplets were produced by insertion of each somatic cell into perivitellin
space of recipient oocytes. Total of 63% out of 513 couplets was {used by electrostimulation.
After activation treatment, the cloned embryos were cultured for 7 days. Frequencies of
cleavage and development to the morula and blastocyst stages were 72% and 19%, respectively.
Ten morulae/blastocysts were transferred into recipient cattle nonsurgically respectively.
Ten morulae/blastocysts were transferred into recipient cattle nonsurgically (2 embryos,”
recipient). Ultrasoudsonographic diagnosis at 47 days after the transfer revealed that one
(20%) pregnancy was established.
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