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2 9 : A x7] wiote] FeIFAH JTS FE AT A4 79 F47) 23S drsty] da) gy P45 i 893
F 4 (protein kinase)e] AR A S A2 g ulote] T2 AZTE wjolo)A WAz} RNATA, T9A Audstg Attt @43
&4 9AAQ cycloheximide (CHX)7} E-4-8 W%l 2477k w3 1-H X vlote] AYE NEZE F A AYE 25 71
Auke] 1-4 X woks} A2 F P+P-CHXZY Wlo} 245 #4729 E4ste P+PEY vlote} fAstg o, BA 897 9134
o] dolihz AT A7) & weAA P22 FAS T EF 27] wlole] WA A 1A X764 2-A1E7] Abo]of] dojupe i <
287t FejE AR o) )X = 9GS dolry) $J3l, tyrosine protein kinase$} serine-threonine protein kinase®] 9A#)<l genistein
(Gen)#} 6-dimethylaminopurine (6-DMAP)o] A& ol ARE AEA} 2749 AYS 7hd Hute] 1-4E wjole AL
P+2-Gen#} P+2-DMAPZ wiote] Wz 2@ EAS tz22Q) P+Pg P+223) vl stich. P+2-Gens} P+2-DMAPZE Hjote]
A e Yol vjs) wghon], £8] P+2-Gend vioke B0l 4-A X7 Aot 8-A1E7]¢] FojubE P+2-DMAPZS Hjolo]
H)8] doluke A|Zksh A X A)7]7} @bz o) SDS-PAGE Wi o 2 A3 AZ2Y 3AA P+2-Gen# P+2-DMAPZ S ©jE <l
Ao gzF P+Ps} P22 vls) Frhsta e 59 sl gk 89 249 7195 ¢ o 43e] P+2-DMAPZY
ol A P+2-Genol H]3h 80KD<}H 110KD wi A o] Qlatazt AAdehe A2E A3tk oo AAEL AA 9 27] wiopolA §
BEge] 2Ae $A4 848 T Bl 2A mRNAY 98] &4 § FAHE A28 didd og Ao] opx, daphfjo} A
3= <Rt e 2BPL AALETE o] AAE T A AEE ol WAH HelF Ao DY AAY} Jov, 53] 27] 1~2
A Z7) Abololl serine-threonine protein kinaseo] 93] Q14t8ls = o] WFAL 2Asle ol 2T JEL e 22 NS
=3

ABSTRACT : To investigate the origin and action mechanism of cytoplasmic factors as regulators of morphogenesis, the embryonic
development, RNA synthesis and protein phosphorylation were examined in reconstituted embryos. A half of I-cell mouse embryo
with both pronuclei was electrofused with the enucleated cytoplasm of 1- or 2-cell embryos which were cultured for 24 hrs from post
20 hrs hCG in CZB with or without cycloheximide (CHX, an inhibitor of protein synthesis; P+P-CHX group), genistein (Gen, an
inhibitor of tyrosine protein kinase; P+2-Gen group) and 6-dimethylaminopurine (6-DMAP, an inhibitor of serine-threonine protein
kinase; P-+2-DMAP group), and ¢o-cultured with Vero cells for 5 days. And their development, cell numbers at compaction, [S,
6-*H]-uridine incorporation into RNA and the pattern of protein phosphorylation after labeling of [*?P] orthophosphate were
compared with that of the reconstituted embryos such as P+2 or P+P (control group). Embryonic development and the time of
RNA synthesis in P+P-CHX were similar to those in P+P. But the time and the cell stages of embryonic compaction in P+P-CHX
were similar to those in P+2. The compaction was initiated at 4-cell in P+2 and P+2-Gen, but at 8-cell in P+P and P+2-DMAP.
On a two-dimensional gel electrophoresis, phosphorylation of 80KD and 110KD proteins were inhibited after 3 hrs of reconstruction
in the embryo of P+2-DMAP when compared with that of P+2 and P+2-Gen. These results suggest that protein synthesis between
1- and 2-cell stage affects the timing of embryonic genome activation, and that cytoplasmic factors derived from oocyte or their
modification regulates the time schedule of embryonic compaction in mouse. Also, serine-threonine protein kinase has an important
role on the regulation of compaction.

Key words : Compaction, Protein phosphorylation, Cytoplasm transfer, Electrophoresis, Mouse embryo.
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IfHFY dAe AUA ZrEd A7) (prophase 1)<
diplotenedl| A} A< (maturation)o] AR Fu, o] & QA=A
NA B FA2E9] AA} (transcription) ¢ T#g 340
dojdt}. EF o] Al7jo] HEOR ZH T dEo] o}
%7 o} WAL 2A3A Ho} (Schultz & Heyner, 1992).
RG] AMY G Al 23 24E Y 7] (metaphase
o] A EFo] A=, £3 F wjo} fH29) &4
3}7F ol F o H7tA FAR HARs HEL T A4
sol A%} (Bachvarova, 1992). 3 ol % ujo} fAz}
A3} (zygotic genome activation)d] &3] 2A f-HAx =8
€] wjo} FAAZ 9] Aol (transition)7} Gojus, wjole] 2
7] AR L A A L AsHA M ot mA A
Ako} wjo} f-AAte] A slel] o3 xA o] o] Foj A} (Piko
& Clegg, 1982; Schultz, 1993).

Hlole] AR SAsvF dojt T g A dAt
Woll o] 43t3g v BAAA wiole] WA} 4Fate] AJAto)
B 5 eH (Stice & Robl, 1988), 2ol & £37} 94135
2 AT PA 8 Tt s MA LAY o] o] Fo]
Ho| B3 YUt (Wilmut et al, 1997). E3] Kanka 5
(1996)2 32-4| = E7] wjote] & AN 2] A EAd|
e P& S AR FHLE gAF R ATt
7 A 98 Hxe] A FHHL, o5 WAL A
A Hjore] WA o] 2-9) 4-H X Ato]o] AN H
o] 32-A| o] B3-S w A & I EFE B
o ES AF A 2-H 29 BE 1-AE A7 AEAs &
718l AZZZE 247} o] A &S o, FADA A Eol3iA
ddshs g gAo) 1-ME F719 HEF A3
Aot 7t5d Aoz Byd up it (Latham et al,
1992). wetA] o] FAslels SYPH O U} ujole
AEE Holle 27] wope] SAAA & 2F e At &
A7F AAHZ k.

T4 o] F °F 90%0]/de] EA mRNAZ} 4ol B
[ B o P B B L RS S R o R s S I S
ol A7l AA dojubit (Taylor & Piko, 1987), o]59)
24717 Q¢ A7 vRst 2dd Z4EQ A%

€ strain®] 33 TiAE o Tu] FHEo] 23] A=
¢ mutant strain] DDK AHE o]-&8 o7} wjole A
A % 488 B8 BA FAAZEEH fUE B2
Z7] ot FEPAARL xdste Aoz AgHATG

SHF - =4Y - HEF

243} 44

(Renard et al., 1994).

wjote] FAAA M LY@ (compaction)E uvomor-
ulin®Z ¥#A cell adhesion molecule®! E-cadherin
(Hyafil et al., 1980)3} A ¥ 74 2454 93 Yol &
T A4 A (apical domain)ol] endosome?] cytoplas-
mic pole (Reeve & Ziomek, 1981)3} microfilament (Johnson
& Maro., 1986), microtubule (Houliston et al., 1987)0] A
53, 7145 (basal domain)el] 7154 <l gap junctiono] 1}
ehdt} (Lo & Gilula, 1979). Microvilliz} 4| X E# ¢} apical
poled] YEFYT (Reeve & Ziomek, 1981), tight junction©]
HAEt} (Ducibella et al., 1975; Fleming et al., 1989). ©]&
g LI ELL vjotd] Mg DiE T JAAE A
A& A4 s ZAHLE Do Ao] BAHo, o|n] &
A3ty @l o] post-translational modificatione] ]38}
AA 717 s o3 288 Ao2 BIHUG (Levy et
al,, 1986). & UAAA Fo D¥de SdL WA ¢,
A il F o) QAtsl A Wiyt dojde] #EHA
t} (Bloom & McConnell, 1990; Bloom, 1991). A2 cell
adhesion molecule$! E-cadhering 03 A 2148} 5o
2t} (Sefton et al, 1992). 2} o3 YA FAFY =3
712 &g & o} niR st}

27X e 9 §golu dd 843 E A (pro-
tein kinase)9] JAAE M T APy AXA=2 A4
g fjolell A wiofe] I} fAA FHE ZALES oY
33174 9] time scheduleS ZAd= 249 7|97 o]E9
2871 4-& BB IA} Y

ME o

1. MZ dfote] =&

2 AN AMEE 1-A X wjole ZH2) 5 iu.9] pregnant
mare serum gonadotropin (PMSG, Sigma)} 7.5 i.u. human
chorionic gonadotropin (hCG, Sigma)& 46~48A 7 747 o
2 FApsie ujgd 943 F1 hybrid (CSTBL/6NCrj x
CBA/JNCrj, Charles River Japan Inc., Japan) A% 9} $A
A7 2ujE F3 hCG FAF 3 204170 Wt o 2 HE
FY3H ). 1-H X wfole] G4 X E-L hyaluronidase (1
mg/ml, Sigma)§ 387+ A3t AASATE. wo} g
FAI8} (synchronization)& $j8] 33 & Mo FAH
Hjobe AASUL, 2/ 2HESE in vitro B3 37T 5%
CO.,, 95%9 F717} #A=EE= w%7] (CO, incubator,
Queue Systems, Western Verginia, USA)WH ] 0.5% bovine
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serum albumin (BSA, Gibco)o] X Z® CZB uj<kel
(Chatot et al., 1989)0. 2 w]¥ale] AL JA3 wjoluts
AF2-3FS T} (Aoki et al,, 1997).

2. THHEl Bhadmt CHNE] EtMStE o] ol X2

FHE 1-AX wols gl 4 JAA, G A €43
B4 AAA 9} 0.5% BSAZ} X3HE CZB u ¥R o A] 244]
Zr vl gste] XY FIA 2 ALg3leh @Y Ty o
AAEE cycloheximide (CHX, 20 g/ml, Sigma, Wang &
Latham, 1997)& AM&-8tQ3, T2 GAdstatel A4
2 cAMP-dependent protein kinase (PKA) inhibitorg)
N-[2- (methylamino)ethyl]-5-isoquinoline-sulfonamide (HS,
100 M, Sigma, Lee et al., 1995)9} Ca**-dependent protein
kinase (PKC) inhibitor] 1- (5-isoquinolinylsulfonyl)-2-
methylpiperazine (H7, 50 M, Sigma, Lee et al., 1995), tyro-

sine protein kinase inhibitor$l genistein (Gen, 75 M, Sigma, .

Lee et al,, 1995), serine-threonine protein kinase inhibitor¢l
6-dimethylaminopurine (6-DMAP, 1.2 mM, Sigma, Aghion
et al,, 1994)& AF&-315

3. uiore] M|z=H RHz=gt

A ZEAA 2-AE29] BAFA A A wfolfoll A dojr}
T AEF ARl Wste] o7 27) wote] FeP A9
Z273 712& A7) 8, 9ud 83 g 84355
29 AAAZF e ot A AHE ke AEXAL 5
MY AYE BF 7E 3 e AN -4 X wfjolet §3HA
A wiote] G FE P vAE FFE ZAEIAT
(Fig. 1). £ A gl differential interference contrast op-
tic systemo] H&d =P u4 (Diaphot 300,
Nikon, Tokyo, Japan)el] Ze mAzzZ7] (NT-188,
Narishige, Toyko, Japan)& ©o]-&3}o] vjole] XA L =3
83 AzFatgleh ‘

AEA FARZ A A A XS A7) e, 2zt
o AAAE Held 1-3 2-AE wiole] EHUNE 5 mg/ml
pronase (P-5147, Sigma)dl] 38-7F 2} 3t} A A3, 2-4)
X ujore] ¢ 77y & 2] Ys Cat
Mg*-free CZB w|doz A 1087 w3t
Mouth-controlled pipetteg ©]-&3le &7 Eajsly 4y
o] AF&3}7] H7FA 0.5 % BSAZ} E90{9l= CZB ujoke) o
E A i3l 298 &7EL 5 g/ml cytochalasin B
7k 413l HEPES-buffered CZB ¥ gl 02 &7 1087+
¥ ¥ insertion pipette ]88t o] 9l RE ¢
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= HEoZ Ads Y. o|nf AL4H insertion pipette
& A7o] 35~45 mo|.em, microglinder (EG-6, Nari-
shige)& o]-83}o 45°9) Z4=g 73, microforge (MF-9,
Narishige)& o]-&3}e] polishing 3} G ad 47 &
W gt EA AR A2 E 1-3 2-H X o} A
¥ AEAE 29 A3} dute] AL /AT YE -
A X wobe] AAE FHUe] B0 3G Age »
T 7HAREA Ade] AXAS 7T Qe $E4 Hole
micropullero] A ¥-& E712¢ I & o] &3l Friul9)
UF-E A, €o] FET 933 holding pipettes ©]
43t A e A A glo] Ate] NEAE A AZAT}. A7)
§%2 0.3 M mannitol3}, 0.05 mM MgCL, 0.1 mM CaCl,
9 §3-&Aol AYA e chamberh 9] 0.5 mme] 7+=Ato]
o &3 Hlol2 £ electro cell manipulator (BTX 2001,
BTX, USA)9A 7HE0]A 1.5 KV/eme] DC pulseE 70 sec
8 £x2 33 FAste A s

CHXS Az] & 1-A|ZellA] dAfo] A H wjole] A
AEFo] A= Az woE P+P-CHXZole}
AL, dd g5t aL gAA I Mol 2-A Eel|A
dAo] AAE XA ARFE wolg Z4 P+2-HT
P+2-H8, P+2-Gen, P+-2-DMAPZo]2} 84t} o] A8
HRFLE AAE APt G2 1-F 24X A EHR
A 24 vjolE P+Ps} P+27-0| 8 3t}

4. N|ZZE Y= HHote| uy et

AZTE zF F9] vjol= Van Blerkom (1993)9] ub¥ &
Hedlod 0.5%105 cell/ml®] Vero cell (F-12313, ATCC,
Rockville, MD, USA)o] E9]l& modified Ham’s F10
(Irvine Scientific, Santa Ana, CA, USA) s o2 24 5
U7k i st on, wjol] WAl YA AL 1247 7+
Zeog vu AFstd FAdAY THAYARHERA
Sl g1 fZMe] BolA] g ALE Yoz 13
ST &3 "WXo] AAHE 7 7 F9 HiokE 0.5%
glutaraldehyde (Merck, Darmstadt, Germany)7} ¥4 0.
IM caccodylate 92894 (pH 7.2, Sigma)e] ZA 3, 10
g/ml bis benzimide (Hoechst 33342, Sigma)7} Eojde
phosphate buffered saline (PBS, Gibco BRL)¢l| 3057} ulj <
¢ ¥ 3¥F¥u}7 (Optiphot-2, Nikon, Tokyo, Japan)o 2
T g9 £& AFstd 7 £E 24890

5. BOl2} total RNA M &3
gy FA JAAE A AXIE Y2YPH P+P-
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P+P group
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'

Co-culture with Vero-cells for 5 days

P2 group

P-+inhibitors group

Fig. 1. Experimental scheme showing the reconstruction of embryo by the transfer of untreated

and inhibitor-treated cytoplasm.

CHX<:9] wjol53} o] o] AR g2 1-3 2-4| X vjjo}
o AEXAZ AZTE P+P P+279 ujoloA total
RNA9 3¢ vz23t7] Y4, sH EA)2 uridiney incor-
porationg Heyner 5 (1990)¢] ¥PH-& &3l ZA351%
t}. 7+ #9 o} /A& 7k2H hCG FAF 3 28, 40, 52 A7
o)) [5, 6-3H]-uridine (Code TRK.410, Batch 314, specific ac-
tivity 37 Ci/mmol, Amersham Life Sci., UK)®] 50 Ci/ml¥]
TEZ A7tE CZB Mg WellA 3A7 < 84 4tk
¥R & 7} 79| wjo}E& ice-cold PBSE 83| A¥§ &

0.5% BSA7} E19E 25 ple] CZB wjFdo] EolglE 1.5
ml microcentrifuge tube® 713, 25 19 10% trichlor-
oacetic acid (TCA, Sigma)E H7}8 F, 48 YolA 15-20
B2 AAXNZAT. TubeZ 20,000 X g2 2087 Y4B s}
o] TCA-solubledt 43 8-& AA3H T, thA] 100 pl9) 10%
TCAZ 5 ¥ A#H3te Z7e] AFAES B9} o &
TCA-soluble 4ZHE2] radioactivityr:= 20 ml9] scintil-
lation liquid (Packard, Meriden, CT, USA)E H7}3l &
scintillation counter (TRI-CARB A4530, Packard)& o]-£3}
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o 24 3}4th. TCA-insoluble pellet (nucleic acid fraction)
€ 30 1¢) IN NaOHZ 3¢ ¥ 55 pl9].IN HCIZ acidify3}
o 23319} TCA-insoluble pellet®] dpmzt& RNAZ9
incorporation %22, TCA-solubled A&} dpmgts}
TCA-insoluble pellet®] dpm 7+ A ujo} Y 29| uptake
o2 gjol 2 29 derelA B Zagc

6. HHOt2| THHE Ql4tst E4

478l 27) vololx] TalAe) st HEAd o
Ae F9EFE A 84 did E4stad JAAQ
Gen#} 6-DMAPS A 2] dte] 24A12F 5ok v & ko) A)
A3} H2EA P+2-Gend} P+2-DMAPZ 9] wijobe} thx
o2 P+PS P29 Hjolg §% F 347 (hCG FA
F 2821703 29 (hCG FAL F 764171 F-¢) 1 mCi/mi [32P]
orthophosphate (PBS 13, Amersham)7} X8 25 ul9]
phosphate-free CZBu|| i ol 4 3A| 7+ 59t v 3l ¢14k3}
oA S s o g AT At A F ofjote
3% PVP (polyvinylpyrrolidone, Sigma)7} £3¥ CZB | %
doZ o HH3}IIL, SDS-PAGE £4& Hs)A = 20 ul
SDS-sample buffer (Laemmli, 1970y ztz} 12704, 2314
A7GE BAL YalME 20 ul lysis buffer (O’Farrell,
1975)e Z+zk 504 @] B4 7k —20T A WER
3t

Sodium dodecyl sulfate-polyacrylamide gel electroph-
oresis (SDS-PAGE)¥ Laemmli (1970)¢) Wd & W& 8o
1.0 mm %A ¢ 4 % stacking gel=} 7.5 % separating gel-
AHe-Eeh. 8" geld] A]EE loadingd F 10 mAZR
stacking 3}, 20 mAZ seperating A Z T},

o)z A7) 9L OFarrell (19759 ¥i& W43ttt
1219 A7) G EA] gel& 5.5 g urea (Sigma), 1.33 ml acryla-
mide stock (28.38 % acrylamide : 1.62 % bis-acylamide,
wiv), 10% Nonidet P-40 (Sigma) 2 ml, 0.4 ml Ampholine
(pH 5-7, Pharmacia Biotech AB, Uppsala, Sweden), 0.1 ml
Ampholine (pH 3.5-10), 1.97 ml £&%, 10%< ammonium
sulfate 10 ul, 7 ul®] TEMEDE 41¢] 9531tk Gel 9]
overlay solution (8 M urea)E Y7 1~2A)7F 34| o] & A
AL lysis buffer 20 plE 2ol 1~2A17F A A 3K Lysis
bufferg A A F upper reservoird] = 0.02 M NaOHE )
£ lower reservoird]= 0.01 M H:,PO.& 9= 9, 200 V
ol A] 158, 300 VoAl 308, 400 Vol 3057+ pre-running
ANAT AYL ¥ 3 AEE loading 3132 2 Y] 10 pl¢)
sample overlay solution (9 M urea, 0.8 % Ampholine, pH
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5~7, 0.2 % Ampholine, pH 3.5~10)& €3 400 VoA 12
A7}, 800 VOlA 1412+ F<t running A ATH frERelA &
A3l 139 A7|9F gel& SDS-sample buffersilA] 30%7+
equlilbration A|Z] & —20Co|A SDS-PAGE #4714 B
#3t5ltt. SDS-PAGEE $18} 7o Laemmli (1970)¢} *3
& g3

A719%0] B F gel& Merril 5 (1981)9] o] uje}
silver staining3tg 2 gel dryerol A AZAZ k. AZA)7) gel
& -70ColA intensifying screeng A}E-8te] hyper film
MP (Amersham)el] 3% (4) E= 25 Q319 #A7]9%)
7 =32 A AT

7. 8AH &4

£ AL EER 97|8A &2 @ 33 o4 whESIHT
Hjobe] wAlst YA AdE Xe-testE, total RNAY
incorporation& Student’s t-testE o] &3] B4 &, p3t

o] 0.05 o} 3k AL EAF o2 9 vy BAN
4 =

1. Mz Ri=8 efolol WAl Tt S{EfSiA Bl

27) wjote) FejB AT Besk 1-AE7) o)A 2-4 X7
Abolol] dojute Tl FAs g QlAkste] Y3 ¢
oliy] A& B P &gzt as A A H
ofo] Aute] M A} AL BF 7hA Ak 1-A X wjo}
& A 3 S e HALE st & APl
AAA Y =9 EFE JudP S NP3t AA3A
il d G AA QA CHXE H7he wigeel 1-A X o}
g IS ¥ ZE wloks 1-A2sdA EAo] BA E
AL, Sl GAstas JAAQ HT, H8, Gend AT
A 2-HE7)9A, 6-DMAPE A3 FollMe
8o A 16-AZ7| Afolel A Aol FAHIL EHE AT,
P+P-CHXZ9] sjo} ¥A}-& P+PZ3 H&d o, hCG
FAL & 7677k A D G ol P27 fAFSHA
Z748tdth (Table 1). PHP-CHX oA 3 EA o] dojrt
= Al7]e) TEE &9 = 3810.12 P27 4.2+0.2
¢} w3k ot (Fig. 2).

P+2-H73} P+2-H8Z9] ol §3 5 3 o] 1t o
F AL At YA AL AP3}A FUth (Data
not shown). P+2-Gen79] #jo}= P+273 7+ W&
g BPIL, T6A 7R o] &30S vf 2 FAEo] P+2
Z# FAVEA Z7H5 T (Table 2). P+2!-Genzol 4] 23
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Table 1. Compaction and blastocoel formation of cultured mouse embryos (P+P, P+2 and P+P-CHX group) after
reconstitution of cytoplasm at 76 and 100 hours post hCG injection

No. of reconstructed No. of developed

76 hrs post hCG 100 hrs post hCG

Group No. of Exp. embryos embryos <4 5-8cell Comp* Deg*+<8 Mo? BI*

P+P? 5 35 35 21 (60.0) 12 (34.3) 2(57) 4(11.4) 30(8.7) 1(2.9)
pP+2 5 46 41 12 (29.3) *1( 2.4) *28 (68.3) 5(12.2) 35(85.4) 1(2.4)
P+P-CHX® 5 42 37 32 (73.0) *0 ( 0) *10 (27.0) *21 (56.8) *16 (43.2) 0 ( 0)

Comp*: Compaction Deg?: Degeneration Mo*: Morula Bl*: Blastocyst, * p< 0.05

P-P? group: A half 1-cell embryos with both pronuclei were reconstituted with the half enucleated cytoplasm of 1-cell embryos,

P+2° group: A half 1-cell embryos with both pronuclei were reconstituted with the half enucleated cytoplasm of 2-cell embryo.

P+P-CHXC group: A half 1cell embryos with both pronuclei were reconstituted with half enucleated cytoplasm of 1-cell embryos which were

cultured for 24hrs in the presence of 20 pg /ml cycloheximide (CHX).

— 10,

% * p<0.05

H 8

j =4

S 6

=

o 4

z

3 2

0 i "

OJ . AN H .

P+P P+2 P+P-CHX

10

& * p<0.05

4 8

| =4

3 6

=

c 4

=z

3 2

o

0 4 e c 1 v

P+P P+2 P+2-Gen

Cell No.(Mean +SE)

P+P P+2-DMAP

Fig. 2. The number of blastomeres of the reconstituted embryo at the time of early sign of compaction.

ol dojue AVl BFE 7Y 5T 49£062
P27 42£013 fARIET  (Fig 2). 28U P+2-
DMAPZ¢] o} W& P+225) H| S5 whE WSS B
o} 76A17k) BAFNAE o B FAHEO PHPEF F
AatA| Rgken (Table 2), F Aol dojukiz A7l &
Z9 §79 FE 74£0302 P+PZY 82+0.1% AL}
%t (Fig. 2).

2. MIZZ THZ 3 HHore] total RNA B Bl

-9l A 2-A1E7] Alojel FF=E G o] 27] ujo}e]
FAY SR viXE 9FS EA4E7] 95, 3H BAE
uridined Hldo] A7t T o]5¢ RNAZY incor-
poration ¥& &7 3la] total RNA A3 A7) & 828}
gt} A8z P+P-CHX#Y incorporation®& hCG F

A} & 30A7blE )29 P+P, P+223 olr} Isle
1} hCG FAF F 4241209 22 P+229A incorpor-
ationo] 23 Z71tQZ, P+PE P+P-CHXZ X &
$AF3te] W87} 9191t} (Table 3).

3. MZE RIZ gt uhofe] EHED o145t 4

Az 27] wote) W Q45 WS SDS-PAGE
W 0 2 BM8glT. P+2-Genst P+2-DMAPZ S jolo]
A QS B FE TEF PP P2 Hok
o] His) Z7}89.0m, P+2-Genzo|A P+2-DMAPZ|
ula) QaslE o) ool Z7ARAG. §3F F 297 )
Fajed gA T BPA Y] £ AP 2H YEZ voje]
A 93 Ause) dste vman. $As BAA)
) o]} P42, P+2-Gen, P+2-DMAPZ oAM= P+P

|
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Table 2. Compaction and blastocoel formation of cultured mouse embryos (P+P, P+2, P+2-Gen group and P+2-DMAP
group) after reconstruction of cytoplasm at 76 and 100 hours post hCG injection

No. reconstructed No. developed post hCG 76 post hCG 100

Group No. Exp

embryos embryos <4 5-8cell Comp*(%) Deg?+<8 Mo? Bl4(%)
P+pe 5 37 36 12(33.3) 12(33.3)  12(33.3) 12(33.3)  24(67.7) 0(0)
P 5 43 39 - 5(128)  12.6)  33°(846)  15(385)  24(6L5)  0(0)
P+2-Gen® 5 39 37 2(5.4) 0%(0) 35*(94.6) 1(2.7) 35(94.6) 1(2.’2‘
P+P: 5 54 52 20(38.5) 17(32.7)  15(28.8) 4(7.7) 48(92.3) 0(0)
P+2 5 42 34 1(2.9) 0(0) 33*(97.1)  14(41.2)  20(58.8)  0(0)
P+2-DMAP? 5 65 57 9(15.8) 24(42.1) 24(42.1) 17(29.8)  40(70.2) 0(0)

1 Comp: Compaction 2 Deg: Degeneration 3 Mo: Morula 4 Bl: Blastocyst * p< 0.05

3 P4P group: A half 1-cell embryos with both pronuclei were reconstituted with the half enucleated cytoplasm of 1-cell embryos.

b P42 group: A half 1-cell embryos with both pronuclei were reconstituted with the half enucleated cytoplasm of 2-cell embryo.

¢ P+42-Gen group: A half 1-cell embryos with both pronuclei were reconstituted with half enucleated cytoplasm of 2-cell embryo which was
cultured for 24h in the presence of 20 M genistein{Gen).

¢ P4+2-DMAP group: A half 1-cell embryos with both pronuclei were reconstituted with half enucleated cytoplasm of 2-cell embryo which was
cultured for 24h in the presence of 20mM 6-DMAP.
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Fig. 4. Two-dimensional polyacrylamide gel autoradiograph of[**P] orthophosphate labelled protein phosphorylation in
cytoplasm reconstituted mouse embryos of P+2 P+2Gen and P+2-DMAP groups. Reconstituted embryos were
radiolabelled for 2 hours starting at 28 hours after hCG injection. A, Embryos of P+2 group; B, Embryos of P-+2-Gen group;
C, Embryos of P+2-DMAP group. Arrows indicate proteins which disappeared in P-+2-DMAP group when compared to P+2

and P+2-Gen group.
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Table 3. Comparison of the [5,6-°H]-uridine uptake into the cytoplasm and the incorporation(dpm/5 embryos) into RNA
among reconstructed embryos(P+P, P42 and P+P-CHX group)

30 hrs post hCG 42 hrs post hCG _ 54 hrs post hCG
Group Uptake Incorporation Uptake Incorporation Uptake Incorporation
P+P: 58.98% 10.03 1.44+1.28 110.45+ 12.87 2.63£1.79 1479.55+277.60 67.90+13.24
P+2° 705.28+£189.17 9.461£3.28 1567.46+£196.81*  53.54+9.26* 2112.14+340.23*  119.48+20.56*
P+P-CHX® 34.19+ 10.81 2.99+2.24 102,93+ 22.25 2.994+1.49 1360.34+201.39 52.24% 7.77

2 P4-P group: A half 1-cell embryos with both pronuclei were reconstituted with the half enucleated cytoplasm of 1-cell embryos,

b P42 group: A half 1-cell embryos with both pronuclei were reconstituted with the half enucleated cytoplasm of 2-cell embryo,

¢ P4+P-CHX group: A half 1-cell embryos with both pronuclei were reconstituted with half enucleated cytoplasm of 1-cell embryos which was
cultures for 24 hrs in the presence of 20 ug /ml cycloheximide (CHX)

Values are represented by mean+SE, and obtained from three different experiments,

*p<0.05
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