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Effect of Quiescent Treatment on Nuclear Remodeling and
In Vitro Development of Nuclear Transfer Embryos
Derived from Bovine Fetal Fibroblast Cells

Choi, J. Y., D. J. Kwon, C. 1. Kim, C. K. Park, B. K. Yang and H. T. CheongT

College of Animal Resource Science, Kangwon National University

ABSTRACT

This study was conducted to investigate the effect of quiescent treatment of the donor cells on the
nuclear remodeling and in vitro development of fetal fibroblast cell-cloned bovine embryos. Serum
starved, confluent and nonquiescent cycling fetal fibroblast cells were transferred into the enucleated
oocytes. About 20~25% of nuclear transfer embryos fused with a serum starved or confluent cell
extruded a polar body, which was slighﬂy lower than that of nontreated control (36%). About 49~51%
of nuclear transfer embryos fused with a serum starved or confluent cell had a single chromatin clump,
which was slightly higher than that of nontreated control (40%). The proportion of embryos with a single
chromatin clump was significantly higher (P<0.01) in nuclear transfer embryos without showing a polar
body (60.5%) than with a polar body (4.7%). Development rates to the blastocyst stage were 21.7% and
20.9% when serum starved and confluent cells were transferred, which were slightly higher than that
of control (14.1%). The result of this study suggests that quiescent treatment by serum starvation or
growth to confluency of donor cells could increase the number of embryos with a normal chromatin
structure, which results in increased in vitro development.

(Key words : Nuclear transfer, Fetal fibroblast cells, Nuclear remodeling, Quiescent treatment, In vitro
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oo &gt EAlFE P4t HHA & 7|
FAST XA olE A E L tekst e
A Wslg AXEH, 1 FANE 7P 5AFHA
W37t o] e wAds F4A &5 (prema-
ture chromosome condensation; PCC)o}t} (Collas
%, 1992b; Cheong £, 1994). PCC2] HEj& o]
B A9 NEF7)1GA (cell cycle stage)ol HgS
go} FFHORE oA W&ol FEFE v
XA ==v (Cheong F, 1993), G17] A ZE °]4
& A% AR R gH4FAFEE e,
AdHor A8 F e A2 BIHJY
(Cheong %, 1993). &9, MAX HojHe} 73S,
FH719 GOZIT wiukE R AR G
(Wilmut =, 1997), G07)= G17)2) AR A 7)e) A)
IEEE ZAHY FULHE JIYT Aelz, A
g 715d 40| Gl7%h $Akd Aol 3tk
Donor X 9] G07] §X= EA 7)o} (serum star-
vation) ¥ (Campbell 5, 1996)3} XA H o 2 b
§o] AXE AEE o] &3t Wil I (Wak-
ayama 5, 1998). E=3 G07] XA IE HojA Y,
A X9 confluency®] Y= GO/GL7] TR} &3
HQ Ao g BIHAY (Boquest 5, 1999). L7
v otk MEF) F B-N2AY F5FEH
FER "o 27|39 WS o) B JEIt A9
= Aotk & @2 AMEE o143 ol
of i AT H3} AxHe 4L AA
o] A& Ax FHAE & HoMIFoAE &
g ool HAFAstet At vAE §
g sl HESFHCH

I. Mz ¥ 4

1 HZRO| M W YsuiY

T35 5 & A2 REH s 3R
g ¥ At AL E GALE 53] A
A F Azl o] &t FETS Y
o}.& TCM-1999 (Gibco-BRL, Grand Island, NY)
o] 10% FBS (Gibco-BRL), 0.2 mM Na-pyruvate,
0.02 U/ml FSH (Sigma, St. Louis, USA), 1 pg/ml

178 -estradiol (Sigma) ¥ 50 xg/ml gentamycin
(Gibco-BRL)°| &2 wdHS 50 ule dropl
2 5] mineral 0il2 3 &332, 7} drop 7 107)
ol GETL Yol 5% COy, 39CY ZABINA 20
~22A17F Wy okttt

2. E{OIM|ZS] &2, Y | BE

UM 3~471QH Y FAM &4 HolE FHE
st R0 2 gotd] wRR S HFE U,
A 4o} 0.05% trypsin-EDTA (Gibco-BRL)ZE 30
B2 AE & 348 A5HE 200 xgE 5EL A
AEsd AZE ATtk 3FE HoME
= 10% FBS, 0.2 mM Na-pyruvate ¥ 50 pg/ml
gentamycino] ¥ ¥ DMEM/F12¢§ 3 miol] 255
AA 25 ml W el ol 5% CO, R 37C9
Z7A0) A vlFat . M ¥ 4~63] passage v o
8 & 343t 10% DMSO 2 10% FBSE 3
3 DMEM/F12 £9 Zo] 1x10°cellsml ¥E2
BEAA I ml Y5 vialo) 1 mI® Eo] -70C 4
FIAM AT F LN§7) Yo BRI

3. E{OIMIZZS] BHXE

572 §3 % oHEE 7T mle AENYRLR
200xge] ZANAM SE7F ARG M o
L AREAA 4-well dishel] 0.5 ml¥ BFale] 5%
CO; % 37Ce) ZZA wFssch AE F4
e AEE AEdy (9 28 ZFE) FA
2~3A7F Wl ¥, 0.5% FBSE §H4-3F DMEM
FrRY o2 gAste 547t F7t wigste 8347
o} (SS)y (Campbell 5, 1996)3%, MEE 25 ©]
A7) WjgEtd B AEXIUEE e F
confluencyd & ©]&3tAth 4, EFEE Wl
% 2~347R 9 A £E Fo A& AE (50~
70% confluency)E o] 2lo] AMLalgTh

o2 rir ox

4. Oj$H2Ho|

YEIE vortex mixerE 387 AT T
AZE AAS F, AXZ9 27t FU3T Al
FA7F a9 dATE FHTLOE A
o} e g gd 2 nNZFE o435 A
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15949 3] MEAS 2% st A2
Y 7] dAAE AAsE HHoE HAEY
o =3 22ty AZZEL 1 pg/mle] Hoechst
33342 (Sigma)E TH/3 TCMBSAY o] 1587+
Azl YRR RS &9 R E HAsIA T

5. HoA

o) 22 5 pg/ml cytochalasin B (CB)7} &
¥ 434 PBS (mPBS)¥ Ul A} Cheong 5 (2000)
o] who] F3te] AAEH Y. Donord MM EE
0.05% trypsin-EDTA €9 2 387+ x2] 3} pipe-
ttingoll ©ated Wik Al AWM 22 g %, 200
xgol A SE7 AR FF5AE AAG F3
mg/ml BSAE T3 TCM-199 9] dropol B &3}
™ AR89 T} DonorA = 2] injection pipette .
2 FY3%ld g9 A 1S it g
Axde A3 HE FYsch

6. HofAlujo| Mojgst A §@AE

ol gre] W7 §FS BTX200 AT FIHAX
(BTX, San Diego, USA) 2 0.5 mm =2} wire
chamberg AHg3te] HAlEtATH HolAL 0.1
mM MgS04, 0.05 mM CaCl;, 0.05 mg/ml BSAE
Z71%F 0.3 M mannito] 29 22 wire chamber
o] kAFAIe|Z &7, pipetted o) &3t E &7
% MEYe) WER) FATe| +30] HES §
8 & 20kVieme AF (DO)AFE 20 psect
23] FASES T F FA] TCM-199 + 3
mg/ml BSAY WA 3 AMA F #ix WA
AES §FAFE Bt Yo P2 §F
1A7F Fo 10 xM/ml$) Ca*'-ionophore (A23187;
Sigma)2 SEZ A2 & FA] 10 pg/ml =9
cycloheximide (CHXM; Sigma)E -3 A oJuj ok
f o) drop HE &A 6A7F MYt N EA &
A g 71817 YRE CHXMAF 2.5 7 A9
whole-mounte]] A8} )

7. SOjAl2Ee] H 2 ik
gA3t48 F o4 T2 3 mg/ml BSA, Na-
pyruvate, gentamycing- g-F3§ TCM-1992} 50 4]
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drop2. 2 &4 5% CO; ¥ 39Ce A3 A 40
~R2AZr s, SAYE 7 2 2EEE F
ALatgie. dojAlde] ¥ F 10% FBSE &&¢
CRlaajo) A} BRL A X9 w2AH ¥ 5~747
5 st wivtx Q&S AAstR e, w
FH e of 2dvict Aok oz WA S

8. Whole-mount E22| H| =t

o] AP CHXMAZ 257t IARES
A Zatgith. 8 o] 4 &g vaseline} paraffin EFE
O:DE Atztol] AF L A3 slide glass 1o &
2o WA dA £A EFI cover glassE 7MY
A ¢8I % acetic acid$} ethanolS 1:32
EEE IANOZ 24~T2NZF TAS T aceto-
orcein®. 2 SE7F GAE T 25% aceto-glycerol 2
A Hate] A3 R (x400)22 B HeE
#Z3 ot

9. A XNz
AYe AF= Chi-square testo] 98] FA4
< AAsAT

mZ =

1. M2 EHHM2(7t FHYEN njXls Y

ot EE A 7)olA 3] T+ confluency AHE)
g BE F ¥ojYile BAFe FA UE oF
& AES A, 37142 T (SS)$ confluency
FolA 22 24.5% (13/53)sF 20.3% (12/59)%, %
HFF (NQ; 36.0%)0 Hl3) tha WA Uelytt
(Table 1).

2. REXMZ|0 WE =xSe HME 2=

gojHgte] B3} §7] F 2.543¢9) whole-
mountg At INHY F2E AFH A3,
@371ok4 279} confluency Foll ] FAA &5
F UNY 942 28 ZE Hol¥Re 77
50.9% (27/53)%} 49.2% (29/59)91 whe, FA 2T
X E 40.0% (20/50)2 ThA B AT HPGo
Y felae AAEA ke 278 o3 943



Table 1. Effect of quiescent treatment on mor-
phologies of nuclear transfer embryos*

Morphology of

No- of embryos(%)
Treatment  embryos ryos(%
fused NPB PB
S
zonﬂuenc 53 40(75.5) 13(24.5)
e 59 47(79.7)  12(20.3)
50 32(64. 6.0
NQ (64.0)  18(36.0)

*SS: Serum starvation; NQ: Non-quiescent; PB: Polar
body; NPB: Non-PB

HE 2 dol4FS TR/ TAN 264%

(14/53)¢} confluency 7ol A 23.8% (14/59)2 FH2)
T (40.0%)0l) wla] cha A VRt (Table 2).

3. HYE R0 wS HolAlzte JMH #x

a4 &% F 174 INFAE Ze Foly
B ZA PEFAA 60.5% (72/119)F, A
HhE 7 (4.7%, 2/43)00 vl SelH e g A UE
gk (P<0.01). 270 2 37) o)A EMEAE 7
B goyEe SA wgETeA 47 34%
@119 50% (6/119)2 FAFE Ho|q&d
34.9% (15/43)%} 60.5% (26/43)°] Hlsf wgich
(Table 3).

Table 2. Effect of quiescent treatment on chromatin structures of nuclear transfer embryos*

No. of Chromatin clump(%) 1PN
Treatment
reatmen embryos fused 1 2 >3 (%)
sS 53 27(50.9) 6(11.3) 8(15.1) 12(22.6)
Confluence 59 29(49.2) 5( 8.9) 9(15.3) 16(27.1)
NQ 50 20(40.0) 6(12.0) 14(28.0) 10(20.0)

*SS: Serum starvation; NQ: Non-quiescent; PN: Pronucleus

Table 3. Effect of remodeling type on chromatin structure of nuclear transfer embryos*

No. of Chromatin clump(%) 1PN
tm
Treatment — bryos fused ) 5 >3 (%)
NPB 119 72(60.5) 4( 34) 6( 5.0 3731.1)°
PB 43 2 47" 15(34.9) 26(60.5)° 0°

*PB: Polar body; NPB: Non-PB; PN: Pronucleus

**values with different superscripts in the same column differ(P<0.01).

Table 4. Effect of quiescent treatment on in vitro development of nuclear transfer embryos*

No. of No.(%) of embryos developed to
Treatment
embryos fused 2-Cell Morula Blastocyst
SS 69 54(78.3)" 16(23.2) 15(21.7)
Confluence 67 55(82.1) 15(22.4) 14(20.9)
NQ 64 39(60.9)° 9(14.1) 9(14.1)

*SS: Serum starvation; NQ: Non-quiescent
**Values with different superscripts differ(P<0.05).
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4. ZHFEI0| w2 Ho|MEe WRS

2R E7) B 8HrlotA 77t 78.3% (54/
69)9} confluency 7} 82.1% (55/67)2, FAH&TF
(60.9%, 39/64)0) w8} frelFHo R %A ekt
(P<0.05). Wiwtx7] W& FAJ|olH 7%
confluency 7ol Al ztzh 21.7% (15/69)¢F 20.9%
(416NN Z, FHB 7 (14.1%, 9/64)°] B3l =
kot Fo8e Aol UUTH (Table 4).

V.o &

AH FHT AT HolH A g AXF
71GA 7 G171d E2HA 42 AFe Hol| A
o) A F IFALY WEel FAHUEH
(Cheong 5, 1993), & FAT oML A
Hol Mot 2 FAG WEo] FAFH U (Cheong
5, 1999). AF ol el FA4F W& donor
AE AEF71EA 7 DNA 437121 S71uv G2
7] 5o &8 Jehded, &, DNA 4 & &
E EAV 488 AL oHFLE Q3 o)
o] MH-EF (PCC) ¥ £EHA 11 §Ho| FA
Ao 2 HEE 9t} (Cheong F, 1993). £ A9
AFe Yol &Y FAY WEo] s Yol
A8 ol AME Ho| ML v 2 ¥
£2 YeEg F 952 1o &0 FAGY BE
o] AF AT Fo| e} o] §71t G27)
of &3 Azl oo olg) WHEd AIAE
wEeA  gov, FHVIMAT  (245%)%
confluency-* (20.3%)ol M= FAH 2 (36.0%)
uls) v RA verd, FEA g3 AE
AEF717F GOt G710 AAHoE FXHAS
7tsdE& ReFEh

E7| (Collas 5, 1992a)¢} A1# (Cheong T,
1993)8} A% G171 Y& o]y < W PCC o]
% shue] g4 4 o g st gAdst ¥ 2
wiA o} A AL 7HR IPNY AY FXE R
o]y, wivtE7tA o] W& EE FHHIUS Y, S7]
o] #& o] 4§ 7 5ol PCC o|F HAFH
A F4E& B B850 @A AU
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2 AFGNE ANE do|2] F 13 FEL A
2ste] BB A3}, PCC o) % shte] g4AAE
Zte Holyge] v o] FHEA T HF F
AP FlA vy ¥ AFE B 274 o
o] B AAHS G4d FRE Ze oA Te T
BLe ZAFHTFAN =4 Jebdch wghs #ol
Age] tgst G4 EFRE donorM X8 M EF
7o) 7= E Ao AlgHch T, 470
A2 E= confluencyw] ol o] MEQ thiE 0
GO/GI7)o] ERHE AoE d3A ULl EF
33 (Boquest 5, 1999) & Ao A< 20%7}t Y=
ol 2 go] FAAS &S HAX, 2l o4 &
HAAE 7 AL E e, GU/GL7 8 Al 2
AT o] T Az 876 wel PCC o] F 9]
o] GFS P& F UEE AAETL

B Ao gH7otAal EE confluency
Wwyo) B2 G07) FXARE FAAE ¥R
U, dojAgte] widty w820 ¥Ar|olx e
g8 EIFHY G071 FEWEE o, AE
confluencyol] &3 A2 FHQ HH O R A 7o
HE) B4 Jeve 3 %S B, donor A X9 F
WA 2| 7L ol 2] vHFAA YPUILE o
A AL INTIE AR Algdrh

V.8 o

B Q7E A FRAD & vhebdfob
E 53 g0l 9P AL w13
= 932 ARAAT. 94 3-419% B9 $4

glote] YEAZE AHAZ S AdE F FH3
HTh7t Fol 2] Aol @A 7)okA 7 E confluency
o2 FHAEE e v edEd
of o]ttt A7|gHH &AM F 7~94
Zb AQu gt d&FE FESFALH, 4R
whole-mount§ 2. 2 YA sl 48 7xE 77
At BATY FALEELE YoM+
confluence N X 747} 24.5%} 203%= F-x 8+
(36.0%)° W&l *e AFE BAvh A F |
e GHAAE ZE EARL YriopHET
(50.9%)2} confluence 7 (49.2%)7} F&F (40.



0%)ET =& A%e Bk FALE A& 9
MA9 FxE FA vptEFAAM AFHA 171
HAZAE ZE o4 o] 60.5%E, A wE
T (4.7%)°] ¥3le feHo T FUT (P<0.01).
Hiutzry] 2882 "HArlAHETF (21.7%)%
confluence (20.9%)7} FA3 &7 (14.1%)9] B8]3}to
B A #A el B d79 Ad} g3r)olH
2t} confluency ¥l 2}k donor Al ES FHH
2= Hjobd ot X frall ol ghe] v AT
HZAE FE2AA AL EFE T A
o2 Alg"th
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