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SUMMARY

This study was conducted to investigate the effects of quiescent treatment of donor
cells and activation treatment time of recipient cytoplasm on nuclear remodeling and in
vitro development of somatic cell-cloned bovine embryos, Serum starved, confluent and
nonquiescent cycling adult skin cells were transferred into enucleated oocytes, Nuclear
transfer cocytes were activated at 30 min, 1 and 2 hrs after electrofusion. Some nuclear
transfer embryos(23% to 35%) extruded a polar hody, which was not affected by quiesc-
ent treatment of donor cells and activation time of recipient cytoplasm, About 68% of nu-
clear transfer embryos fused with a serum starved cells had a chromatin clump, but which
was not different from embryos fused with confluent (51%) and nonquiescent{47%) cells.
The proportion of embryos with a single chromatin clump was slightly increased when nu-
clear transfer embryos were activated within 30 min after fusion{69%) compared to those
were activated at 1 and 2 hrs after fusion, but there was not significantly different, Devel-
opment rates to the blastocyst stage were 8.6% and 15.9% when serum starved and con-
fluent cells were transferred, which were higher than that of control group, Developmental
rate to the blastocyst stage was higher in embryos were activated within 30 min after
fusion(17.3%5) compared to those of embryos were activated at 1 and 2 hrs after fusion
{P<0.05), From the present result, it is suggested that quiescent treatment of donor cells
and activation time of recipient cytoplasm can affect the in vitro development. Quisscent
treatment by serum starvation or growth to confluency of donor cells and recipient cyto-
plasm activation within 30 min after fusion could increase the number of embryos with a
normal chromatin structure, which results in increased in vitro develapment,

{Key words : nuclear transfer, adult skin cells, nucleo-cytoplasmic interaction, quiescent

treatment, activation tune)
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(Cheong %, 1993). MIEF7]3A= G, 5, G2, M
71 ol A2 Yol usA e g9 Az
L U2 £ AL oY MEY AXE
FAGAEF GL7d B=ATE Ao olie
B4AN 455 38 (Collas 5, 1992a) 285 &
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al bovine serum; FBS, Gibeo-BRL), 0.2 mM
Na-pyruvate, 0.02 U /ml FSH (Sigma, St. Louis,
MO, USA), 1 ug /ml 178-estradial(Sigma) 2 50
pE /ml gentamycin(Gibeo-BRL) o] /8 A &)
Fel 8 50 8] A2 R HEo mineral olE &
BlaL A gl ok 23412 Aol 5% CO,, 39°C e =7
sholl A HRAZ o7 A4E 1079 dEREE
o] 20~2241 3 v kst ok
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AT #e] B ok Wilmuat 5(1997) 2] %
He) EBabdvh AolM A 2A S Bt o4
22 2L fFHAN WRE H5F gL, A A
A= A He) 16 ml ERF KA @3 0.05%
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I7TH A 08I G F R AN FEY
S 3Rl 2 AS AR 200<eE SR 4
Hdd ety AEE stk Hed Ay 24
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A wfoFatAch WS v 3 zhH o= 4
A wjepd e wEkEgen, AE ok 0% A
confluence ¥4 W) 1:2 U] &2 passaged ¥H&
stalth. oF 48] A% passage®t A ¥ G A%
off o A F4A & A AxE 46
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FBSE 43 TCM-1994-9 Fo] 1x10°/ml A
EFEE BH4AA 3 ml ¥F viale] 1 my e
F 70T WA e T FLN; 71 el
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g AFFE & A FFAA dowell dishol
0.5 ml¥ Ra3&e 5% CO, 2 3709 244 uj
Fatsivh AL FdEA e §F 7bA S AL
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WY (Campbell 3, 1996) 2.2, MAX5 A Fuj g
(7] 28 F=z) FoM 2~397 W gd &, 0.5%
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ol 4 @] A7|&3HE Cheong 5(1993) 2 4
F(1994) 8] whge) &stel BTX AEFHEA
(BTX, San Diego, CA, USA) % 0.5 mm g
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gol A e 0.1 mM MgS0,, 0,05 mM CaCl, .05
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erdstdrt, 2 F acetic acid9) ethanold 1:32
EFE pHdog M-~72M7 AT F aceto
-orcein & & 527 @A &3 25% aceto-glycerol 2
AAEsted 9a4a Ho)A{x400) 0.2 He FHE
Aach

9. 824 Xz
299 A= 18Dtesto] 2 5le] #9498 4%
stk

Z =

1. Sjo[&)zte| FBHa| Fazt SxLrEof 0/X|
= ds

ol gl Foixeld o FAWE F5E
F3 AD, T owERF(NPB)H FH4 ¥EH
(PB)-& €3 7)eH(SS)A12) Al 242 74.526(76 /
102) ¢} 25.4%6(26 /102) 2, confluency® 8] A]d]
64.8%(70 /108) 2} 35.225(38 /108) W20, FA €
A 72.6%(82 /113) 8 27.4%(31/113) 2 veh,
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1),
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9] &% F 438 57 2.54 7 54 whole-meunt

Table 1. Effect of quiescent treatment on morphology of nuclear transfer embryos”®

No.(%5) of Morphology of embryos(%5)
Treatment embryos fused /manipulated NPE PE
S8 102 /193(52.8) 76(74.5) 26(25.4)
Confluency 108 /245{44.1) 70(64.8) 38(35.2)
NQ 113 /337(33.5) 82(72.6) 3L{27.4)

*Total five to eight replicates,

§5+ serum starvation, NG: non-quiescent, PB: polar body, NPB: non-polar body



£ dAEe g4 F22 F3dgn. F9 A
o]t S5} confluency oA JAH -+547 17 9
S Q7 7t zhzt 68.2%5(30 /44) S} 51,195(23 /45)
2 g3y o vEtd, F3 8 (NQ) A & 47.2%
(25/53) 2 tha v vhewR, daE S0 9
ofux| grol, A8l el nel A S5, con-
fluency B NQT-ol| A b7} 18.2%(8 /44)9} 13,
3%(6 /45), 20.8%(11/53)2 Jehgoy} £-2)=
Aol Ee)A] gtr}{Table 2).
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(P<0.05)4 28 &8-858 29} SSet confluen-
cy Atolel M= f-83 el eidEdx @aoHT
ahle 3).

4. 782t EM5L A|Ztoff oHE oA 2te| HEY

T 1A s A3 ol de §3hs
(40.0%2) 2 0.54)7ka} 241 7k 5 43} 5 2] 8 3 o]
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£(22.8% 9 27.5%) 20 o4& EA JEbsked &
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Table 2. Effect of quiescent treatment on chromatin structure of nuclear transfer embryos

No. of Chromatin clump(%)
Treatment* PN{NPCC)*
embryos fused 1 2 >3
55 44 30(68.2) 2{4.5) 4( 9.1) 8{18.2)
Confluency 45 23{51.1) 2(4.4) 14(31,1) 6(13.3)
NQ 53 25{47.2) 4{7.5) 14(26.4) 11(20.8)

*SS: Serum starvation; NQ: Non-quiescent

*PN{NPCC): Pronucleus{Non-premature chromosome condensation)

Table 3. Effect of quiescent treatment on the development of nuclear transfer embryos

No. of (%4) of embryos developed to
Treatment*
embryos cultured 2-cell 8-cell Blastocyst
S8 58 42(72.4) 20{34.5) 5( 8.6)%
Confluency 63 41(65.1) 30{47.6) 10(15.9)®
NQ 60 37(61.7) 19(31.7) 0( 0.03b

*55: Serum starvation; NQ: Non-quiescent
*"Values wilh different superscripts differ(P<0,05).

Table 4. Effect of activation time on morghology of nuclear transfer embryos*

No.(%) of

Activation time

Morphology of embrvos (%)

embryos fused /manipulated NPB PB
0.5 hpf 101 /210(48.1) 78(77.2) 23(22.8)
1 hpf 102 /255(40.0) 70(68.6) 32(31.4)
2 hpf 102 /223(45.7) 74{72.5) 28(27.5)

*Total five to six replicates,

hpf: hour past fusien, PB: polar body, NPB: non-polar body



5. S#2te| Shadat AlZtof ke S04 zhe| siEf
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6. = 2he| B35 AlZHY U2 YEE

3 F 0547k E4E AP Hol4 e 2-
ME7 Lg&e 08%(51/52) =, 14]7ka) 2417k &~
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2 (P<0.05) 22 EA Webske (Table 6), vk
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B oAt e AXy] FuA s Y] 3485
glAzhe] & AAE BA e AE wsteh AL
So] MAE GTL AR AQE, 3o HA
¢ 24 & fE 9494 25 F 9438 7249
o8 FEg v AA dgort, FEE L e
EF2Y B5E dEE vd ¢ A e g
ettt

Donor A ¥2] AEF7] dAE el H&d
FEE AAE 22T AR AL Utk AXE
Z7] % E3) G17](Collas %, 1992a; Cheong %,
1993) 2 G07](Wilmut §, 1997} ¢] =] 9|
z715d g4 Aoz gAAR gk AAX
2] A, dutA e Py o} (serum starvation)
2]} confluency ¥ (Boquest %, 1999) o 9)&}q]
AREZAE GO/GLA 528 4 9 (Campbell
%=,1906; Wilmut %, 1997; Kato &, 1998; Wells
2 1999). Lacham-Kaplan $(1990)-& & ¥]o}d
Tt EE 3~7d "A Flok M@ dF 60
~70%7F GO/G1A19 F2IAGR RAstEr
HA Heold feld T HLE 59T 7 HH
2]} confluency wi9F F M E of 86% ool

Table 5. Effect of activation time on chromatin structure of nuclear transfer embryos

Activation No. of

Chromatin clurnp{%s)

. PN{NPCC)*
time treated embryos 1 2 >3
0.5 hpf* 49 34(69.4) 1(2.0) 5(10.2) 10(20.4)
1 hpf 50 24(48.0) 4(8.0) 15(30.0) 7(14.0)
2 hpf 43 25(58.1) 2(4.7) 9(20.9) 7(16.3)

*hpf: hour pest fusion

=pN{NPCC): Pronuclear(non-premature chromosome condensation)

Table 6. Effect of activation time on the development of nuclear transfer embryos

. No, of No. (%) of embryos developed to
Activation time
embryos cultured 2-cell 8-cell Blastocyst
0.5 hpf* 52 51(98.1)* 26(50.0)7 9(17.3)°
I hpf 52 32(£1.5)® 17(32.7)° 1{ 1.9)b
2 hpf 59 48(81.4)° 31(52.5)® 4( 6.R)®

*hpf: hour post fusion

abeValues with different superscripts within the same column differ (P <0,05],
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G0 /G174 438 o2 B H99 9 (Boquest -5,
1999), 5, EA 7oA =l = A XY AEHE A
g F4HA9 HEFI B4 9FL vlA ¢ 3l
£ Aoz AR T 9ltHJohnson £, 1993). £ A
Tl M= 3ot 2] B confluency Wy o o
€ G07] 2 %8 gUdsAE fgtond, 847
obAEe 2% FEFN G07] FrEHEE o=
A E confluencydl ©§ Ae]#<9 Wz AAE
olgel) gaHen o]gd £ gfe] AAEY
=3

A FRE AR ol AL W] HEF
1A 7Y GlA1e FR2EA] gE A4S Wl
o gHE F FA4Y drEe] HAHUeH
{Cheong %, 1993), 4FHE Ho% TR E =
A rEo] RAEA gsprl 2 & AT
ol 2 oA w AR oA 8 e SA A FEe] Bl
H5 3 (Cheong F, 1999). B AP = o
2 43 F FA 3] gl Mx ¥ 7oA

2] (serum starvation; $3), confluency, non-quies-

cenceA] Ztet 25.4%, 35.2%, 27.2%= tla ¥A
LyEb = H o] donor M F 2] A Z3713A 7 GO
W= G177} obd DNA §4 7)1 91 S21uU G27] 59
ite} e §339 daew 440 F,
G07] %= G17] #o| o}d, DNA ¥4 $ £ ¥
A7t f2E W o|2Fn ¢le) ¢ & o] 4
Ags F Y= 2 #8e] 24 wEd
Aoz AAFATHCheong &, 1993).

Donor #-& vl el e s o2 g 3
4 vl GAA £2(PCC)o] Qojutz, PCCol
F wlo Heje o]4E MEY HIXF7 @A o
2} TheFskAl vhER, #ol 2 ehe) e G2 W
A A #}(Cheong T, 1993), & AT AL o
o] M= A MERAS whet v g Hjol
ol & al&o] AlAbE 912 (Cheong %, 1999),
B AT E Al A del4 F 7y FEE AF
T A3y, PCC ol & 43 727} oefalA vehy
= Aoe=g FAHAT AXxs AxFrE 243
Al go oHE a4 Txe kg Hy
E AX AEFZ VY8 Aoz Ardg. 2
AP e vE FHANNESG =Tzl F4)
W& R PCC o5 983 F=224e f214 4 Ao

= Holx] @AW, gzt 747 PCC o] F 1
Ao 4 d F2E e = drbe] vlge] 46.3%
2 W ad @k, FHAd o8 A2 M2F
717k G171 G17)e) %8 ¥]go] Eold Hor
gadrn,

ol o] o] ] A5 A7k Hol A g drg e o
o o 4 ge Aoz BaHYg(Wakayama
%, 1998), Wakayama 5(1998) & A4 AAE o
o] e # o]} FEAlol, o4 F 1327k
3 3~6A12bel 22t B E A g A, Yol &
AR Alzke} HuE F A sl sl Yoy &
Al AAEE Aol W] 2 A7) @ R
7] WH48 Ak Wells £(1999)2 & HAE
ol Holy g 5 F 4—6A304 B2
AYE RN HMXH x2 Uiy sE dgle
9, A8 Aasid B4 A ol4E @8
ARA L AEH A =F 27228 I rem-
odeling 1} reprogramming& ¥8H& 7HEA o] A
APE ok 28y Kato 5(1998)-2 4 HAMX o)
el A % F AR AZEE AL F)A
s ol & WNiE ERE3 Azl Aags
Bste] o] & B} Aolzk AT £ A-rellA
= % F 308 ool 53 Mg AN 7ot
1X)ZF B 2A17be)) HAIRE 2§40 Hstd g &
U5ES JeEp ek o8 A 5 &
gl Abole] AlZHE A QAT Ao He|4 e
Fo & FFE 1A F UsA i 2o A
i A adohe 21 A
Table 28} 56|14 T3 PCC7} dojr}] &3 17
o HAYYHE Holx ol u|go] vimH
EA vl ole AE FHAEu Axde
Gz Azl FAGe] g Hxde] A §¢
Al Fold Ar|ASe] AH e o, ol 2
HEE et AX AT AgE AdFTA
etde ez AlgdEd. A "ol A9, 1
AE7 FRADY g9 MEAd <A Afe
PCC7} deojval gt o4 g #o] 2oz FY3lg
el o] A 7=2F e »{Cheong ¥ 1992), ¥
TRE AEFe ol g A4x Axd Sz
A g HolHHe] A5y os) FdE A
o] #2159t} (Cheong &, 1694).
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