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Abstract

In this study, we demonstrated the production of cloned goats using ear fibroblasts and
fetal fibroblasts as donor cell. The ear fibroblasts of male and female goat, fetal fibroblasts from 3
individuals were transferred into enucleated goat oocytes and fusion with electrical stimuli. Then,
the fused oocytes were activated with 7% ethanol for 5 min followed by incubated in
cycloheximide and cytochalasin D for 5 h. After activation, the reconstructed embryos were
cultured in mSOFaa medium for 32-36 h. For ear fibroblasts group, the rates of cleavage,
development to 2- and 4-cell wexie no significant difference but the development to 8-cell of
embryo derived from male ear fibroblasts was significant higher than that of female ear fibroblasts.
The 2-8 cell stage embryos were surgically transferred into the oviducts of recipients. Only the
recipients carried male cloned goat embryos were pregnant (2/15, 13.3%). On the other hand, 19
recipients of cloned embryos derived from female fibroblasts were not pregnant. Both pregnant
recipients delivered two healthy male kids by Caesarean section. Both kids were phenotypicaily
and genotypically identical to the donor. Unfortunately, one kid died 32 h after birth. Ear
fibroblasts from cloned goat newbormn were used as donor cell. We found that the development fo 8-
cell was higher than that from male ear fibroblasts. However, no pregnant recipient was found after
transferred embryos to 12 recipients. In fetal fibroblasts from different 3 fetuses, there was no
significant difference in the rates of fusion and cleavage but the development to 2-8 cell stages
were significant difference when compared among groups. However, no pregnant recipient was
found afier embryo transfer. This is the first report of successful birth of cloned goat in Thailand. In
this study, we examined the developmental potential of cloned goat embryos from vitrified oocytes
by Cryotop method. After thawing, the survival rate of vitrified oocytes was significantly lower
than fresh oocytes (92.4% and 99.4% respectively). When vitrified oocytes were used as recipient
cytoplasm for cloning, the result shown that there was no significant different on fusion rate
between vitrified and fresh oocytes. The cleavage and development to 8-cell stage rates of cloned
and parthenogenetic activation (PA) embryos derived from vitrified oocytes were significantly
lower than that fresh ooctyes. However, there was no significant different on development to
morula stage among groups. Moreover, the blastocyst rate of PA embryos derived from fresh
oocytes was significantly higher than other groups (10.4%). Vitrified cloned and PA embryos at
blastocyst stage could not recovery after thawing. This is the first report of goat cloning using

vitrified oocytes by Cryotop method.
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c.l o iet of o £y o 1 o o 3/
m3adt 4.1 Suoulinunaumzda Iduazdwan ldgnino1é

Donor cells No. of oocyte  No. of oocytes No. of MII oocytes
donors recovery (%)}
Male ear fibroblasts 27 191 169 (88.3)
Female ear fibroblasts 36 238 213 (89.5)
Guy’s ear fibroblasts 24 143 135 (94.4)
Female fetal fibroblasts #1 31 171 128 (74.9)
Female fetal fibroblasts #2 12 74 62 (83.8)
Female fetal fibroblasts #3 15 112 99 (88.4)

i o g ' = ar -
s 4.2 savesmsnaaadun I lusuaraluyremses gussiisouun: Tnauds

Fibrablast No. of Fused Cultured Cleaved No. (%) embryo developed to
types ' replications (%) (%) 2-cell 4-cell 8-cell
Male ear 9 133/153 131 107 32 52 23
(86.9) (BL7)  (244) (397  (176)
Female ear 10 182/198 173 145 53 85 7
(91.9) (83.8)  (30.6) (9.) (4.0

Different superscripts within column indicate significant differences (P<0.01).
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‘3t 43 aamsinerhadseulnauiifindaninwad I Tusumaluyunsmwed

Exp. | Recipient Left-oviduct Right -oviduct Pregnant
No. No. 2-C 4-C 8-C 2-C 4-C 8-C Totl Status
1 21 3 4 0 3 3 0 13 +
2 18 1 3 0 3 1 1 9 =
3 07 1 2 0 2 1 0 6 5
31 1 2 0 1 1 1 6 -
4 41 0 ‘ 2 1 0 2 1 6 -
42 1 1 1 2 1 1 7 =
5 08 0 2 1 0 2 1 6 -
6 04 i 3 Q 1 2 0 7 .
33 0 3 0 1 1 i 6 >
7 19 1 2 0 1 3 0 7 2
17 1 3 0 1 3 0 8 -
8 10 0 0 3 0 0 3 6 +
43 0 0 3 0 0 3 6 2
9 34 2 0 i 2 1 0 6 -
28 2 2 0 1 2 0 7 =
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3 4.4 wamsiorhndioou Inauilshnaaanmed W Tusuae lugunemendio

Fxp. | Recipient Left-oviduet Right -oviduct Pregnant
Noe. No. 2-C 4-C 8-C 2-C 4-C 8-C tol Status

1 03 0 2 1 I 2 0 6 =
35 1 2 0 1 3 0 7 -
2 29 1 2 1 1 2 0 7 =
47 0 3 0 1 1 i 6 »
3 08 2 0 0 1 1 0 4 5
04 2 0 0 3 0 0 5 =
4 17 2 1 0 2 1 0 6 &
07 2 1 0 1 3 0 7 B
5 31 1 4 0 A 3 0 10 -
38 0 4 1 1 4 0 10 -
6 19 4 0 0 3 1 0 8 ¥
41 1 i 0 2 2 0 6 =
7 18 2 2 0 2 2 1 9 -
49 2 2 0 2 2 0 8 -
8 33 1 1 0 0 1 1 4 .
062 3 1 0 1 2 0 3 -
9 513 1 2 i i 2 I 8 =
10 S14 0 0 5 0 0 5 10 -
516 0 0 5 0 0 5 10 -
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Doner cells

No. of embryes

No. of

No. of pregnant

transfer recipients (%) recipient (%)
Male ear fibroblasts 106 15 2(13.3)
Fernale ear fibroblasts 134 19 0
Guy’s ear fibroblasts 106 12 0
:.i Female fetal fibroblasts #1 87 10 0
' Female fetal fibroblasts #2 44 6 0
Female fetal fibroblasts #3 72 8 0

i 1 o = a1 - e o' -
MINA 46 dasnseiyvesddseuuns Inoutisn Maad W Tusumaluygnuwe Tnauiis

o
(ﬁﬁlﬂﬂ?ﬂ) ﬁ‘lumaaé’mmu

Fibreblast No. of Fused Cleaved No. (%) embryo developed to
Cultured
fypes replications (%) (%) 2-cell 4-cell 8-cell
Guy’s ear 6 120/131 120 106 23 44 39
(91.6) (88.3) (19.2) (36.7)  (32.5)
Male ear 9 133/153 131 107 32 52 23
(86.9) (81.7)  (24.4) (397  (17.6)

Different superscripts within column indicate significant differences (P<0.05),



13 1n 4.7 kamsihoshn@a9e1TINNT re-cloning LN

25

Recipient Left-oviduct Right -oviduct Pregnant T

No. 2-C 4-C 8-C 2-C 4-C | 8-C rowl Status
i R1 1 0 2 0 2 1 6 =
R2 1 0 2 0 2 i 6 -
2 R3 0 2 1 1 2 0 6 -
R4 1 1 0 0 2 0 4 2
3 R5 0 2 3 0 0 0 5 -
R6 1 2 0 1 2 0 6 =
4 R7 0 4 4 2 0 b] 15 =
RE 2 2 4 0 3 4 15 2
5 RO 1 3 2 1 3 1 11 =
RI10 2 3 1 2 2 l 11 -
6 21 2 i A 1 2 2 10 -
10 0 0 0 4 4 3 13! -
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141 4.8 wavesn s Mivad M Tusumagnosuuns el 3 @7 AIMSTYUDIAIBIULNE

Tnantia

No. of Fused Cultured Cleaved No. (%) embryo developed to
replications (%) (%) _ 2-cell 4-cell B-cell*
1 8 111/120 103 86 30 24 29
(92.5) (83.5)  (29.1° (233)°  (282)
2 4 58/62 58 44 i 23 14
(93.5) (75.9) (120" (o7 (4
3 7 90/92 90 76 18 51 7
(97.8) (84.4) (200° 67 G

Values with different superscripts within each column are significantly different (P<0.05)

*P<0.01
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i H ar 4 PR S oI T A w e
_maah 49 wamsterhndaoou Inaullshnianinean W lusuaagnesunwsiwaniion i 1

- Exp.

Recipient Left-oviduct Right -oviduct Pregnant
No. No. 2-C 4-C 8-C 2-C 4-C 8-C fotal Status

| 1 826 1 0 3 0 1 3 8 ”
2 832 0 0 0 2 5 1 8 -

3 53 3 2 1 - 0 0 0 6 =

Si 0 0 0 3 1 2 6 o

4 s52 2 1 1 2 2 0 8 %

5 S30 2 2 4 0 0 0 8 -
S35 6 2 1 2 2 0 13 *

6 S3 1 2 4 1 4 2 14 .

7 434 0 2 3 0 2 3 10 -

8 428 i 0 2 0 0 3 6 -

1 8t o = i = t s w oo
m31afi 4.10 wanstherhaddeu lnaulidindannead I Tusumagneouuwsmadiodd 2

Exp. | Recipient Left-oviduct Right -oviduct Pregnant
No. No. 2-C 4-C 8-C 2-C 4-C | 8C rot Status
1 S1 0 3 0 1 2 G 6 -
S2 0 2 0 o 2 0 4 -
2 53 0 1 2 0 1 2 6 =
54 0 1 2 0 1 3 i -
3 S5 1 3 0 1 3 0 8 =
4 S6 2 i 3 2 3 2 13 5
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il 411 wantsierhndaseu Tnandefindnnnwad IW Tusvaragnoeuumzmeniivdan 3

Exp. i Recipient Left-oviduct Right -oviduct Pregnant
No. No. 2-C 4-C 8-C 2-C 4-C | 8C fotal Status
1 825 4 1 0 0 5 0 10 -
532 4 1 0 0 5 0 10 =
2 $29 1 3 0 3 2 | o | 9 -
3 S30 5 1 0 4 2 0 12 =
4 531 3 0 0 2 0 0 5 -
3 85 1 3 0 0 2 1 7 -
6 S7 3 2 0 4 1 0 10 =
7 S9 1 3 0 1 2 2 9 -
MIah 412 S313endiaves WusuSmdensdasa
Freatments No. of vocytes examined No. (%) of live oocytes
Fresh oocytes 144 143
(99.4)"
Vitrified oocytes 178 164
(92.4)

Different superscripts within column indicate significant differences (P<0.01).

Number of replication = 5
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Birth of Cloned Goats Using Ear Fibroblasts as a Donor Cell
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ABSTRACT
: This study was purposed to demonstrate the production of cloned goats using ear fibroblasts
as donor cell. The fibroblasts of male and female goat were transferred into enucieated goat oocytes
:énd then fused by electrical stimuli. The fusion rates of both cells were no significantly different (87.2%
vs 94.2%, respectively). Then, the fused oocytes were activated with 7% ethanol for 5 min followed by
:'i':ncubated in cycloheximide and cytochaiasin D for 5 h. After activation, the reconstructed embryos

ijere cultured in mSOFaa medium for 32-36 h. The 2-8 cell stage embryos were surgically transferred

é_ln’{o the oviducts of recupnent at the average of 7 embryos/recipient. Ultrasonography at day 30
;Indlcated that 2/15 rec:pients (13.3%) received embryos derived from male fibroblasts were pregnant.
f:However, 16 recipients of cloned embryos derived from female fibroblasts were not pregnant. Both
;:Dregnant recipients delivered two healthy male kids by Caesarean section. Both kids were

:'Dhenotypically and genotypically identical to the donor. Unfortunatety, one kid died 32 h postnatal.

-Key Words: goat, cloning, ear fibroblasts

:Wanwisa Phewsoi: rain_ame@hotmail.com

1 - e v o - - P - - - 7y
" quiRdumalulsdfseunszaadiuinde, mmirumalulaionm, dimoumaiulabmsinens, wwangdmnatuladgrui
:  Embryo Technology and Stern Cell Research Cenler, Schoot of Biotechnalogy. Institute of Agricultural Technology.

: Suranaree |lniversity of Techrnlooy




|
ailasEund mmfﬂsaummmﬂymﬂmmﬁm A _46

uUN

rdld " Y = bt 5 -’l‘ d'
unz (Capra aegagrus) WUARINIALAMIATING ansnuitnAlAmanu uazils tiesan

Fhudndnianmnnasydiuinmmg Usznaufiuszaznarlunssaiadiuvnn  waramnIonan
wilid  dnimermaniRe sl lumsAngmiinulesiugnssuume el dunsiaunsa
pldsAunnamsunng fﬁafﬁﬂLﬂuﬁ'ﬂﬂ%mﬂiﬂﬁﬁnﬂi‘Tﬂauﬁ\ﬂumm'ﬁmgnuw:ﬁmuﬂmﬁ’uﬁnim
JusaLF Baguisi uazAmz (1999) ?wamummmLi‘fﬂummamzjﬂuw"‘tﬂaymmnLmﬂﬂﬂnaammwn
an ummnuumwmummmLﬁ‘falummﬂm@nuw:?ﬂﬂuuo‘imﬂhmaamngnmu UASITAGANY AR
AU A S mInNT R aaAe 17-25% WArSRIIN1IARDA AR 60-80% (Lan et al, 2006 ;
_hboodl ef al., 2005; Keefer et al., 2002; Reggio et al., 2001)uﬂnfafmummwmumﬂ'ﬁwmﬂ'numfau
Lﬂumﬂﬂmuuuu'luma‘miﬂaumu,w., Tne Chen uazame {200?) seuardnFalumrbiiilagn
_Jt‘ﬁauua‘imﬂhLfmmﬁnlumﬂumﬂammmu Sefidnnnaiafiesiie 27% uazildnmmsasaniie 83%
u%’uﬂavmﬁ‘l‘nﬁﬁﬂﬂ?'umummmm’lumﬁﬂﬁuuqLLw: muummma1W®uﬁmqmm:iﬂﬂum e
uﬁmﬂmm"lum?fmwmmu@m Ao uneuiranlsiummemd iliedulzmg 39
Iﬂa‘mummuuﬂﬁmmmn waripraiems filudunnn venanEmslideya nsnEsgnuns
ﬂuum*Lﬂuﬁmmm’ﬂumim‘imauuqmuﬂﬂme{mmuinmLLﬂvzwummuﬁmmmmnm?unﬂmenu

uw., [y @ laansioe 'iun'm@uﬂiqumﬂm?ﬂnmmﬁﬂ@uuquwuimal'mfﬁm IWlusuanaanlupilu

VIIﬂﬂﬁlutlUU Llﬂuﬂﬂ‘lﬂ'}’r’) mﬂm?mmw@a WNEHD ﬁ“U‘Mﬂﬂ"ﬂﬂﬂ’]EJ danFaauun "‘[ﬂﬂuud

ansoluagiEnmanaans

ISLES ML TRA AU

o ar

Fusetroniluyesmsiugueinad  (Figure  14)  uasilelihabuindevnsindn

ﬁ’mﬂﬁﬁﬁm? fiamnazenafonisdnuusnieasindo wasirdiadnauasnaasd 70% Taevinlug
nenide aanfamidiuuenuasdnulugenandaunszgndauudaiadamiihitiong 1 x 1 s uan
‘_ﬁ’lmtﬁvmluﬁﬂm Alpha Minimum Essentiai Medium (aMEM, Sigma, M-7145) + 10% fetal bovine
};;:;serum (FBS, Gibco, 10270-098) figrumgii 37°C melgusstaneinil 5% CO, in air 1rad IWlusuatsaz
f_éf‘f%lum?n;’?vsuuﬂwfuﬁ 4-5 mmmﬂgm famslasuteninagednng 3 U swTadET RN
z@e Aeenuliiidunuenny udatinaadh passage 3 smtwiaufuiilulrsauman  dauliis
wadudusld undselihe o MEM + 10% Fes Whunatunu 2-3 Su udidsdeaisadifian Trypsin

¥

EDTA e liaadienssnantuihiaadion Mimadaule passage 7 8

- msssgwllananaTugdsy

THunegnaauiuiiuiieunaiio 81y 8-12 Gau adhumeia il innnsnssdulinnle
Sruaninn lasBuaanass CIDRE (Plizer Animal Health, New Zealand) 1iludesnaonunadlunai
e

O e W
10 Ju Ausuangaslisie Folicle Stimutating Hormone (FSH, Folltropir\ , BIONICHE) 30 mg AL

e 12 Falue v 6 el Tuededi 2 asans@a FoH Ananiluilsemunauiuevbjueant (PGF o,



ey W IITEES I AL ATA 1, mf afodl 6 ey

1%
ar

® o X ; : vl
o Intervet) 0.4 mg Al uazluafafi 6 9en138a FSH i CIDR® sanaindasnaan

e, Ehlsdlar lntervet) 750 1U Mununzdumadu@danan nddainiin hCs iihunen 36 *ﬁ'fﬂmm
siiudfeAtin  Tangesvamldewdrllnsahnunssneiatiald daulanaviaBniumileazgn

slKanemiRsatadifteresiulifnedld nsruaninendenieluussstnen modified Dulbscco
osphate buffer saline (mDPBS) AAnfns 1% FBS Fderuifuinun Annsanansdinungnidmnadng
liRanavamidenifilesdndlicam lunsdiimugaldfreunsiliagldnszueninandanieiu

¥ £ B d B o @ g
e moPBS Wazgeld amiuasssmldfzduasanzgaldfendenanssminneste 1ivldm

qanulflinen Emeare holding (ICP Bio) Sl lndashnheddinngudon mneral oi
igma, M-8410) iGeaindadou 20 W00 w rrgnAwsldUszneugng TCM198 (Sigma, M-5017) s
Ane 10% FBS, 50 1U/ml hCG (Intervet, CDN781851), 0.02 AUMml FSH (Antrin@, Denka
armaceutical) uaz 1 pg/mt 17B-estradiol (Sigma, E-8875) ﬁﬂﬂmgmmﬁﬂuﬁfqmunﬁ 38.5°C
'_ﬂ'l,ﬁmﬁmmﬂﬁﬁ 5% CQ, in air duuldlFannnistrdneasidoaum 3 dalus doulifidanninans

gARsIAEUIY 24 Fola

nagaiiedesaanainld

ﬁﬂhiﬁiﬁ"m’lé’mﬂﬂﬂLmﬂﬁﬁquﬁmﬂnﬁqa 0.1% hyaluronidase (Sigma, 5-3506] udadmAen]in
Eﬂnnm {1 first polar body) 1ﬂmﬂm’1u’nﬂﬂﬂﬂ'ﬂ‘ﬂnﬂ‘w micromanipulator mn’imm@mmﬁﬂuw}nﬂﬂu
ﬁmm‘wu 5 pg/ml cytochalasin B (CB, Slgma C-6762) mﬁrq%ﬂuwﬂmw@mmmmmaammammnﬁauw
;mm%ﬂﬂuﬂumﬂ 5 pg/mi Hoechst 33342 (Sigma, C-2261) umdmmalmnﬂ@a@ﬂmi'z‘ﬂu‘nuumaﬂ nla

{aiam

MIBATRARULULLAY W aTRs

ﬂ'wam::“l-ﬂLwia:'l.uﬁ@mﬁmﬂ%mﬂﬁwL?amﬁmsnﬂa’ﬁmmu 1 wmad W bitufin perivitteline
space anhainliaiay 1 Tlli¥seminalateaasdinens fusion electrode Tien Zimmerman
fusion medium ednmgaddnantudenTiinszuann (OC pulse) Arelnariendammad (SUT
;:F"-1 Suranaree University of Technology) psusalifa 24 volt w15 psec %1 2 ﬂ%&m”aiﬁfmﬁu
WAz g lutinen Emeare hotding 5 A% uazAnls 1 d9Tue Jemsansdoufinaaclduar
UL ArannzitaaRdeRaiulnszdufan 7% ethanol hinan 5wl ndovinh e usieni

125 pg/mi cytochalasin D (CD, Sigma, C-8273) uaz 10 pg/mi cycloheximide (CHX, Sigma, C-6798)

Tugauiigruugil 38.5°C muliursania 5% CO, in air hiaat 6 Falua (Pampai et al., 2000)




-
snadm MRy EmmIsesmYingdtinnsaiant pid 46

Easmsaulaauiisluvaanuns
slafdunnnszfuudmniaashainen mSOFaa fiin 3 mg/ml fatly acid free BSA ludndm

; - = 1 o c e
31100 w! Figruuni 38.5°C malsussaamahdl 5% CO,, 5% O,, 90% N, in air (st 32-36 4alme
“’ £y 2 2 2

%

Fodniseestihadan ity

s < a [= s ar et 3 w1
mstuienhnadudaluunenasy warnisEnadinaany ;

neiugusuuiios madiy ey 10-12 e wiiuiludad TReminnnsnszsiiauw o T
1 udiim 500 1U equine chiorionic gonadotropin (eCG, Folligon®, intervet) ARaAa T 10MFaan
ﬁaaﬂ CIDR ununisam FSH waaanaa hcG ihwman 50 falin uneFnfuazgnonanasy uazesnde
mmm Havmrtadindasau Tnemindasauunelaauiiy oy 2 T 8 1ad Tgrstuning Emeare
oldlng 6 ﬁ‘s\l Ltﬂ'mﬁ“:“@[v’l'}’f)'au luvainasn (Intratubal Transfer Catheter, COOK ) fewiatunadne

anmmmhnumm’[ﬂlumm'lm‘ummm Weinlieieaidivedi lidaeddieg az 3 - 7 Msen

wdadiaeanshgau 30 quﬂ:mm?m?fmmsmwmmf::mﬂ‘xfaa@}ﬂmw'm (Pie Medical)

.f.ffmﬁﬂ'mqmmmwmm
'Lunmqmﬂmu‘lﬂnmmmﬂvuﬂ*\mﬂmmmmumm § (ANOVA) fresuTpdndumeadin

P<D.05

HANITNARDILATIITI
anmsnszfuuneiatd Ao 61 e Smsanlidwnunnn wdavinnTrEinaaeniten
 mDPBS+1% FBS Wewiulifianamnluiaitld arzazdrelilitomn 424 W uazannsaizgall
efadnsaglusatalifomn 62 T £ s litaula U dalheniefldemianlfaus wudd
Wigniamnlfaubinum 372 lu (76.5%) anthiuiliiesywiasifausllgaiiabosesn FiM

TnauislnalHaadiiusuaaluyainunawaguasmadefhumadiuuy o nynaaadtandli Tablel

Table 1 In vitro development of cloned goatl embry0s gerved from male and female ear fibroblasts
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e e o
163/173 116141 21 49 56 6"
Female
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~ BIRTH OF CLONED GOATS: A PRELIMINARY STUDY
FOR CONSERVATION OF ENDANGERED MOUNTAIN GOAT

Anawat SANGMALEE, Kanokwan SRIRATTANA, Nucharin SRIPUNYA,
Wanwisa PHEWSOI, Kwanrudee KEAWMUNGKUN, Sumeth
IMSOONTHORNRUKSA, Chanchao LORTHONGPANICH, Chuti
LAOWTAMMATHRON, Mariena KETUDAT-CAIRNS,

and Rangsun PARNPAI*
Embryo Technology and Stem Cell Research Center, School of Biotechnology,
Suranaree University of Technology, Nakhon Ratchasima 30000, Thailand.
E-mail: rangsun@g.sut.ac.th

The purpose of this study is to determine whether goat can be produced by somatic cell
‘nuclear transfer (SCNT), and yet, as a model to study interspecies SCNT in serow (Capricornis
-sumatraensis), an endangered mountain goat. Adult ear fibroblasts from a male Boer goat were
;ﬁcultured in vitro and used as donor cells. In vivo-matured caprine oocytes surgically collected
from the oviducts of 61 superovulated donors to use as recipient cytopliast. The matured oocytes
‘were enucleated, donor cell microinjected and fused in ZFM fusion medium. The cell-oocyte
‘couplets were placed between both tips of the fusion electrode for eleciro-stimulated with 2 DC
pulses of 26V, 15 psec apart. Then, the reconstructed embryos were activated by 7% ethanol for
5 min followed by incubated in 10 pg/ml cycloheximide and 1.25 pg/ml cytochalasin D under
5% CO,, 38.5°C in air for 5 h. After activation, the reconstructed embryos were cultured in
‘mSOFaa medium supplemented with 3 mg/ml BSA in the ratio of 20 oocytes/100 ul under
:'fhumidiﬁed atmosphere of 5% CO,, 5% O,, 90% Na at 38.5°C until the embryos were transferred
‘to the oviducts. At 36 h post activation, a total of 106 reconstructed embryos were surgically
transferred into the oviducts of 15 synchronized recipient does at the average of 8 embryos /
recipient. Ultrasonography at day 30 indicated that two recipients were pregnant, one with single
fetuses, the other with twins. However, only one of the twins was carmried to term. On day 150,
both recipients delivered two healthy male kids by Caesarean section. Both kids were
phenotypically and genotypically identical to the donor. Unfortunately, one kid died 24 h
postnatal. In conclusion, we have demonstrated that goat can be produced by SCNT and this
technique will be applied for interspecies SCNT of serow using domestic goat cytoplasts and
serow somatic cells. This study was supported by CHO-A Pharmaceutical Co., Ltd., South Korea
and Suranaree University of Technology.
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