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Effects of Donor Cells and Estrus Synchronization on
the Production of Cloned Korean Native Goat

H. S. Parkf, T. S. Kim, S. Y. Jung, J. K. Park’, J. S. Lee and J. Y. Jung
Department of Animal Science and Biotechnology & RAIRC, Jinju National University

SUMMARY

The objective of this study was to examine the effect of donor cell types, the source of
recipient oocytes and estrous synchronization on pregnancy and delivery rates of somatic cell
nuclear transfer (SCNT) embryos in Korean native goats. Recipient oocytes were surgically
collected after superovulation. Ear cells and fetal fibroblasts were collected and cultured in
serum-starvation condition (TCM-199 + 0.5% FBS) for cell confluence. The zonae pellucidae
of in vivo- and in vitro-matured oocytes were partially drilled using a laser system. Single
somatic cell was transferred into the enucleated oocyte. The reconstructed oocytes were elec-
trically fused with 0.3 M mannitol. After the fusion, embryos were activated by Ionomycin +
6-DMAP. NT embryos were cultured in mSOF medium supplemented with 0.8% BSA at 39T
in an atmosphere of 5% CO,, 5% O,, 90% N, for 12 to 20 hr.

One hundred and two SCNT embryos were transferred into 20 recipients and pregnancy rate
at days 30 was 20.0%. Of them, one developed to term and delivered 1 kid. Ear cells showed
significantly higher fusion (63.8 vs. 26.5%) and pregnancy rates (20.0 vs. 0.0%) than those of
fetal fibroblast (p<0.05). The recipients synchronized by CIDR showed significantly lower
pregnancy rates compared to that of recipient in natural estrus (0.0~25.0% vs. 100%) (p<0.05).
Cloned kid was born from the recipient in natural estrus. For the synchronization of estrus bet-
ween recipient and donor, there was no difference between treatments (0 vs. +12 hr) in pregnancy
rate. The first healthy cloned kid (Jinsoonny) was produced by transfer of SCNT embryos
derived from in vivo oocytes and ear cells into a recipient goat whose estrus was synchronized
with the donor. These results imply that donor cells for nuclear transfer may affect the success
rate, and the estrus synchronization between donor and recipient animals can also be important.

(Key words : somatic cell, nuclear transfer, fusion, activation, cleavage, in vivo, goat)
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Q77 28 o RolAT o} ohHAA
o] &-3}sltBehboodi , 2004; Echelard 5, 2004;
Melican 5, 2004; Zou &, 2002; Keefer =, 2002;
Reggio &, 2001). A 2roke] gate] ol A&
W Hg A A 3Y ool fAE 23
shed 50% ol4te] Bo} 4l0] Lol vkei(Hill S, 2000;
1999; Zakhartchenko &, 1999; Wells =, 1997;
wilmut 5, 1997; Campbell &, 1996). 2Fke] A
A Z7HGE By ol A ol I
Boll FLE Frgo] Bon, 2 Aol
50% o]4to] s ALgshcH(Keefer &, 2001; Reggio S,
2001). o|H ¥ EE2 ZFo] 2 o= A}t A
< BA ARG Wik 7| 7kR] A 9] ufe
g b o]2l g HABIA T Abakel A
A Z7] DA NA 0] 2] HA 37 “‘H":Oﬂ A & By
FAIZko] vl & 5 SHol4 Lz Y el xjo]d
71913 tHYoung =, 1998; Walker 5, 1996).
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Qg BH] fstel AAHUT
ERIET

1.3 MES MY U BE

T AMExe ANEZY Hol NE 2ZEFE B
w Fsted AbgshdTh AMEZE T Al )
W rHCapra hircus)®] AAA AFHsATh A3
H A 23 MAste 0.25% trypsin-EDTA(Sigma,
USA)7F A7+ D-PBS(Sigma, USA)Z #2]3 t}
< 10% FBS 7} A7F9 TCM-199(Sigma, USA)%
25cm’ flask(Falcon, USA)ol] H-Z38}o] 5% CO, 98
~99% F=, 39T w71l A Al wiks AA
AT Bol Al EZe A 4097 9 o2 RE] A
ZE P gt AAEY U3 e s A
o ol Fe HAlste] ARSI wMidE AMEE
10% DMSO(Sigma, USA) 2 10% FBS7} 7t
TCM-199 uf FN-& Al-g-8te] A3} o o)4]q)
ARG W 39T &0l galste] B2 REAE
A A S 10% FBS7F A7 A48 TCM- 199
HFel 2 A 7hste] 4-well disholl #3F3he] uj %7
Woll A ik AAlstdch A7 ol %2 0.5%
FBS7} 3 7Fd TCM-199 rjokol © 2 3-5% 7} A4
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3. et /71

dui e e w14 #y 5213 HAE Y6
progesterone A | 91 CIDR(Progesterone 0.3 g, Eazi
Breed, InterAg, New Zealand)E 10 7} 2o} AF
48k & FSH(Folltropin-V, Vetrepharm, Canada)&
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CIDR A% 8, 9, 10979l 12417} 7+4 2. & 70 mg
S Aoz Fostgon, PMSG(Folligon, In-
tervet, Netherland)®] 7-$+= 1,000 IUS- CIDR 4}t
4 Al 8AA | 13] Fq3t5ict PGF; @ (Lutalyse,
Upjohn, U.S.A)E 8¥sld] FSH &&= PMSGY &
7 10 mg 3} CIDRE 1047 o A A3H L
w, A At F Aol hCG(Chorulon, Intervet, Nether-
land) 400 IUS Foale] e Fo3toh

4

d@ogRy AU AL dAin vivo)d] e
A Wi oZ Y FF WHeE AXSH
o} AA gk A S oF 2447 B
71 th2 2% xylazine(Rompun, Bayer, Korea)=- 0.2
mg/kg <& FAFste] 174 vFFA17]5L, HCL keta-
mine(Ketamine, Yuhan, Korea)2 11 mgkg &5
Farstel v g FEsAch v & BT
ANsle dBa dAE AYE 2N G 9
23S #elg & catheter(Tom Cat, Kendall Co.,
USA)E U3 FFEZ 4Y3te 5~10 mle] M2
(Sigme, US.A) ¥l¥ole Qa3 ART Bl
Al T8t AR

Hjgo] =% F2 FEI(in virro)®] 3T A
& GRAE e o8 vAy GERFEY 226
needle ©] ¥ &H 5 ml FAVZE GERH FEH
< FA3t 5t #5 5% GS(goat se-
rum, Sigma, USA)7} 7 A48 M2 v ke o
2 4~53] A3 F 3 Az i Y29 A
zFol 4% Ayt APt 2 A7 ARESHA

=

5. =3 Xt Mol M=

sl Y @ke) A9 A4 25 mMo| Hepes
7} A7b8 TCM-199 A 9] 35§ 718 v gFiel 10
% GS, 10 #g/ml LH(luteinizing hormone), 1 /2g/ml
estradiol 17- 3 2 5 xg/ml FSH(follicle stimulating
hormone)2 H7}ste] 5% CO,, 98~99% HXx&, 39
T MR A o 12407 BE A g A7)
S 4 well-dishONUNC, Denmark)oll well 3 15~
20709 mIASG dEHE HEste] 22~24X07F F
b mgFozA AL des FEatirh

6. SHO|A

ol ag w3 AAL Z o] 1 mmel capil-
lary tube(Narishige, Japan)E ©]§3t 273 & o
sl(holding pipette)> )7 o] 160~180 pm, FU-&
1] F(injection pipette)> 2730 20~30 gm7} =
A Azste] EFAIA ARG

8] WA= 0.3% hyluronidase(Sigma, U.S.A)
7t 7k D-PBSE 3~58%F Agste] 7 A E
2 AA g AEHe] FE3ta A7 FE
A Bole dxThE A¥ste] ol A
ok Aola) A FHGRRE M2 wj gl 7.5 g/
ml®) cytochalasin B(Sigma, U.S.A)E 7I8le] &
S AAsRes, 38 Axe HA YL I3
o2 FYgsideh 8 W 29 3 #9498
o] AYg &ojatA 7] 98le] zona drilling
o g9 g gs AE JIAA A
o AEAL FYslY AAsGh @ g dA=
ute A Eo] AAR gl T AES AE
Az BAHA FIFoEZN oA 22 A4S &
gk

Laser system(MTM, Switzerland)-2 ©]8-§ zona
drilling & Park 5(2001)2] ¥hol| &3] A A8}
At} &, laser systemo] F2F =Y w7 stol A
laser AL AZ(x400)E drilling® 578 ¥A}e] %
Hoe]l 2HE 9E thE 40~60 psecd] PR
laser® 1~23] E3A A 2 X zona drillingS A A]
F9lon, old drilling> ol 2ZA EELT
wjFH o] AE & 2] 3t zona FA 9] oF

60~80% HLe FEA drillingS dtch

7. #aL MZEEC g8 Y 2d3t X

ool SHH WAt} T3 Axg +Y ¢
o] AxA e A7) AE 8 FABTX, US.A)
2 AAskgch ol g3 uil=E 0.05 mM CaCly(Sig-
ma, U.S.A), 0.1 mM MgSO,(Sigma, U.S.A) B 0.5
mM Hepes(Sigma, U.S.A.)7} F7F¥ 0.3 M Manni-
tol(Sigma, U.S.A) £9-& 218510, ol
2 chamber® &7 % A3 Alolo] 9¥ = FH3}
of & AT “+” FEO R A st AEA
2 “-r7 FFoR P 3t AF AFOO=
2.4 kVicm, 15~30 #s, 13] £343l9 82 # 5
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FFol o] Folxl golAqe] EAF X+ ¥
o]2] Zat T ofF JAIZF FF A% AA T th
5 #M$] ionomycin(Sigma, U.S.A)&A] 58,
2 mM 6-DMAP(Sigma, U.S.A) & o)A 447+ &
St AElste B4t F=stch

8. SH +HTS M2 HHQ¥

24 Ao wjde 0.8% BSAYE FH7ME
mSOF 8 (5% CO,, 5% 0,3, 90% N, 96~98%
humidity, 39°C)oll A 2F 12~20A]17F £t vikS 4
AEHA 2~4 2729 S Gk

0. B MRS B £7151, 0|4 W Y4 HE
S A WY B T Aol Fuj
2B

F
s Y9 PPOE A ST CIDRE
1) PMSG 500 TU$}
2 10934 1197
142 FESAL, 2) hCG

=
400 TU Fo3k= W, 3) A 2ol & Al
[e]

§ #T AP olFHE W, 4) ¥4 718
Az 2AE BhCG FB 12407 RA Felshy
2ol A 4719ES sck

B4 2B o4 A% PO T AN
SFREH o o) B, vk, By wH B ¥
T W H5 A% SYT PR AAskn:
A AbRe BAFAS Arlsel AP LA )

Z3le] THE catheterE o838t 2~4A4E7] TA
9 EA 4% 2~16/ & dI FERE FYTL
2] o]2-& SEFHAY. dA JdE URFYRR
B A 3083 604 Ao 223 A4l AE7)(6.5 MHz
CONVEX Scanner; Medison, Co., 3+=+) 2 A A&}
Rt

10. SAEE 24

Ay Azl EAEA AL SAS packageE
ol &-5ted AAEH ™, GLM(General Linear Mo-
delprocedureE 2 &3] Zt 29)19) least square
meang F3ted Q7] FeRHE HAA A

< ig=Ugnk =,

1. 38 ME R0 ME SEIS
o) Ao 9lojx FH MEZ HAMIESL Efo} A
g A% gt §38 B FHEE A

éi}t Table 1o} H& Hiep 2o
AR ZE AbEst] QG B 4T 20770
g A7 %L AAsAS W olF 132707 &%
o] 63.8%29 FHES RATE 102709 B4 F
S 20579 7 AHFT 2~167) o4l o]
2319-S W, 30Ul 45(20.0%)7F YAEP o

olF 179 e 4go] 1%¢] Bal 2ol
& el tHFig. 1). Blo} HIE—E— T AEE
ALEEle] AALSE BEA) A e §3-82 25.6%2

A AXNEE A WET v«VJC’i w3

o H(p<0.05), o|F 18749 EA FAHUVEL 3%

T Al ol 4oy dile] HA Gkt
Butler 5(2004)2 2] A 35 AEE 3

Table 1. Effects of donor cell source on fusion and pregnancy rates by SCNT

No. . . .
Donor 0. of No. of No. of No. of N,O . of No. of
1Is oocytes oocytes embryos recipients recipients offsprin
ce .
coupled fused transferred P pregnant (%) prng
Ear cell 207 132 (63.8)° 102 20 4 (20.0) 1
Fetal fibroblast 82 21 (25.6)° 18 3 0 ( 0.0)° 0

: Pregnancy was confirmed by ultrasonography on Day 30 and 60 after transfer.
® Values with different superscripts within a column are significantly (p<0.05) different.
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T3 BTk ¥ 52004) AR g glof
A 8 dAE AW R A9 4% dRAE o4
o so]aS AN TS 357 HE FFHE A
A & AW e dAE B2 A LIS
f7} foHo 2 &) o BRI TH66.1
vs. 52.8%).

ojatel AAE2 B A7 AxET §FE 2
AL Aargo] tha ¥ Holth E AFdMe
A Ax=E Yol2l g AA e 159 Al 4AE
Atk AAE 2A 71&S 39 - BF oMY
S8 £ 2E Fo] 4317 YsME Hot &
Y AERTE 249 AH et Al e ujgo]
A3, AHE 3o 5ol AL sle AH9 A
AMER AESRE W S 855%™ 0 AES o8t o] wpEAT Aoz Az
&3 AR AN BEE 747 17 2 2%k &Y

Fig. 1. Production of cloned goat by SCNT.

t}. Keefer 5(2002)2 glot MEE 28 A ¥ E AL 2. B AAO| WY FT|3t0| TE SEHE

L39S o JA&H A4 AL A& 17 €37 FY g 24 Friske 2 &71 Al
%z Yot AEE A1L3YS e 50 2 7.7% w2 e &2 Table 2 ¥ 30X B uhe} Pt
Brp gghom, ek ol §3gol AME 60 T g TR G B F715HE £0
3 8T%EA YT AEE o] &3Ae Wt 7o A1AZE A0 R S W £ ] H
Ho 2 =7 Jetgdz Brstgch Keefer 5 &2 182 2 167%2A #2381 Ao)7t ¢k
(2001)2 Ado] 2 Hiot M EE 242t T8 AXE T abeke] A /7] W mE FHigel Sle
AHEEEE W FEHES - F EF 50%PeH A CIDR A1/ % hCG ¥ PMSGE H939S "e

Az A 2E&E 7.1 H 7.7%EA ZFe)7) A 25%7F Eistg e, CIDR Al A A hCGEF o

Table 2. Effects of estrus synchronization between recipient and donor on pregnancy and delivery rates by SCNT

Estrous No. of embryos No. of No. of recipients  No. of offspring
synchronization transferred recipients pregnant (%) /recipient
Synchronous (£0 h) 74 11 2 (18.2) 1/1
Asynchronous (+12 h) 72 12 2 (16.7) 0

Table 3. Effects of estrus synchronization method of recipients on pregnancy and delivery rates by SCNT

Synchronization No. of embryos No. of No. of recipients No. of offspring
method transferred recipients pregnant(%) /recipient

Natural estrus 5 1 -1 (100)* _ 1/1

hCG+PMSG 79 12 3 25.00 0

hCG only 61 10 0 (0.0 0

® Values with different superscripts within column are significantly (p<0.05) different.

- 141 -



-4r
)
rx
ol
rlo
)
o
r
=,
N
fal
X

2
ol
o
fu &2
9
o
ol
okt
e
°

LA A )
to 8

T

o

o

rlo

=
2 3%

it

o
>,

_?L

32

o

n

L 4

Melican 5(2004) 3
E715h AZkS 402 HES W JAES 10%
oul BA 4% AN EES L6%THT AT
718k AlZbE +12A 743 +HIBAIZIO R 3§ el
e ZzE 25 B 14%3 80 BA A Ak
3.7 B 13%ZAL st +1247F0] tha w9kT
Shth 4@ Arokel WA £7] Wi ATAE
met Ahol7k ged A Aoke 7 et
7o) Algpol ML glom 7], Aok why
HAFAY 7 5E ZRE A B2 Sol Aols
7l WEe Roz Yzt

A e AL WAL 5] gEolel 5,
1985) @7t ARY & = AAe) ol 2 e
AR 50 valol A7} Aol oje ol v)
2 2T S@ 2] wH B8 A oe

tﬂ.

B 2 F7182 60%

rlo

b 38 ol
2

o

A

5

)

>

ol

rlo ®

o S e
2
R
ol
tlo
o
re ©
P,L
b4t
o

A= Table 494 HE wpeh 2ot

559 ¢ A A, A As dAE Y
B2 AMEEt Ak BA AT SHE o]y
saleH, o8 Ago e 242 A T
Bojlom, By Fri8t xpol&= 0l EF
A 3047 60 Al AN IS AAG A F
W2 e} geldgiom, dal Al 149 kel
A EngezA FdM Ae22(2005d 64
6%) HAl e Aol AFskdth Fig 1.oA4 B
€ Hheh 2ol BAl Aol Al AFol 1.9
kg A wfg ARSIHL £ B4 AF
A3 o], AAME I AME Fof JFge] BF
AgsiAl dAs A tHFig. 2). &L 47897HA
= AAAA Al vlste 2v] = wgow,
telomeric DNA &3F 841 A 34(1.5240.35 vs. 2.02
+0.44) T4 FH S AFHA gl nlste] wf$-
FthReprod. Fertil. Dev. F315). W4 52 5
MY 265k A BA o] YA F WA EH
AAAA FAF AA WEjAIA 2006 68 64,
A2l Al 145U ghel] ¢ - = AAE ERHs oy o) F
1H(EH)= dAAS A= 9JE 79 Fo Atk

3512 HEEs 9 GAE ol gsglom, 5

|

ol4steth 94 W@ A
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@ At dalsti e, s7dAe] 2y

e Btk 2349 779 BAl £ BL o]
A=l Al 3043 60dA o &3l AR
F YA R gAY 96d AFE &

A Ao FAHHAG. 368 Tk gL 870
o EA $ZghE o]4ste] 30U 60l BT
Aoz FPHAoY, dalo] FAHA gt

Table 4. Pregnancy after transfer of SCNT embryos derived from different sources of oocytes

No. of pregnant”

Recipient Source of No. of embryos No. of
D oocytes transferred D 30 D 60 Term offspring
55 In vivo 5 Y Y Y 1
351 In vitro 5 Y N N abortion
234 In vivo 7 Y Y N abortion
368 In vivo 8 Y Y N abortion

’ Pregnancy was confirmed by ultrasonography on Day 30 and 60 after transfer.
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Fig. 2. PCR-SSCP analysis of the second exon of
the MHC class Il DRB gene.
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