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SUMMARY

Porcine follicular oocyte, collected from antral follicles (2~5 mm in diameter) of gilt ovaries
were matured in vitro porcine follicular fluid (pFF) with PMSG (pFF-PMSG) buffer with at 37
¢ under 5 % CQO, in air their ability of maturation promoting factor (MPF), of GV and GVBD
formation was examined followed during time after in vitro culture, Formation of second meta-
phase was observed in 57.6 % and 71.2 % of matured in with pFF-PMSG buffer to 45 and 50
hours after in vitro. Porcine oocytes cultured in pFF-PMSG for various periods of up to 30 hours
were stained with Hoechst-33342 and classified according to maturation before assaying. Histone
H1 kinase (H1K) activity was assayed during meiotic maturation in porcine oocytes matured in
pFF-PMSG buffer in vitro. In cocytes matured in pFF-PMSG, H1K activity was at the 30 hours
after culture and increased about 15 fold than at the germinal vesicle stage with before at the
cultured in vitro. This pattern is similar to those reported in non-mammalian species and supports
the concepts that H1K is ubiquitous in eukaryotes and controls the meiotic cell cycle in
mammals. These results suggest that the maturation pFF-PMSG buffer used influences the fluc-
tuation pattern of H1K activity and biological characteristics of porcine oocytes cultured in vitro.
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oAiet Aol Z& Al7le] GVBD7E AlztEoljx&
(Hunters} Polge, 1966) 9@2] S dsizt A4
22 fFrrold #oplg} A&e] MAAlY s of
A& MPF9| @437t dojdtin ®udz o
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1989). o]4#} 7ol pFF-PMSGHM ] Y45 A
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0z g Al ofg FA&e A7t pFF-PM-
SGE AHE-E B APAAME dojd A v ¢
A7t MPFe] #4318 A=A, Tef
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cadeo] @} AL B dos A& g F
AE 2o 2 7oA. X 7] A&l gl
A GV A A Al o8 MPFEA o]
Adrhs 2L Kubelka 5 (1995) ) g)ste] R
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E=&AM AT A dLE 37~39 ¢ A
2]9(0.85 Zo) ol o] AFA7R] (2 AlZE o)
uat e F 7 2~5 mme| FAPFEREE 25 guage
9] needle® FYste] dAGT BHAE 353
o}, g ARG TE = Bovine serum albu-
min (fraction V : Wako)$ 4 mg /mle] X oA
Modified Krebs-Ringer Bicarbonate solution
(mKRB)(Toyoda %, 1971) ¢l A& st 2 5
AollA 2~3%9] FYT M E Ho e P
Z}730] 120pum R E=7HA] FE3] AL e dAd
T E3A TS st wjrstEch ME B wge
mineral oil2 W% IWAKI 27 Arteule] wj=)
ANzo] A AsujRde PMSG(Peamex, San-
kyo) 1 IU /ml& 233t pFF(pFF-PMSG) & AH:
B 37C 5 % COB A 242} 0, 10, 20, 25, 30,
40, 45 % 50 A7 WFF, W& slide glasse} cover
glassdl] ¢Hatsl 2 Wer-&3} acetic acidE 3:19] ¥&
2 ERE nAdN 1~347 28 F 0.75 %
acetic acido|A] FA3IHT. ol¥A A whole
mount ¥E-& $4A} Hu|AsdA FastE g
ZXE GV, A1748937) (first prometaphase:
PM1), A17@44E<L37] (first metaphase: M 1),
AR L F 7] ~%7] (first anophase-telephase:
AT 1) ¥ M 2¢] Z} A7 2 B-5738ke] AP

2. cHillE 4 XNelim| cycloheximide(CHX) X7}
o s

Z&A AT HAGRE YDA A
3L A7 2~5 mme| FEZRE dAPGTF BEA)
& F93te e st mKRBoA thA
A& 3 PMSG 11U /mlE E35 pFF-PMSG
vl Aol A 37°C, 5 % CO, 27 A wlgsdct. 4



¥ 12ogMe 34sty AR dAGTEEAE
10ug /mi8} cycloheximide (CHX, 35.5 amol /£ )
& 33 pFF-PMSGE, Q2FLEME S/ 5
ul /mlE #7135 pFF-PMSGo|A 242k 0, 30 2 45
Ay B A4z wigsidch, AE 22eEAME,
pFF-PMSGuiAIoll 0, 10, 20, 30 2 40 A7} wik$
10ug /mle] CHXE ¥4 pFF-PMSGH ©]F 3t
Z}z} 50, 40, 30, 20 ® 10 A7+ F 50 A2t 242 H)
gstget. npA o2 pFF-PMSGo)A 30 A7k vl
F 10ug /mle} CHXE ¥33 pFF-PMSGe] ol%
8] 5~10 AlZHEet vidstEet. 2 AEES WY
Z28% mKRB #9A 0.1% hyaluronidase(-&,
2~3%-) 2= 2 pipettinge]l 9jste] F7& AAHZ}Z
orsellin acetic acido)A] ¢g493t22 whole mount
sampled A7) WA A dojutes Qe B#3
Atk

3. s gyl ot ojaTe| HE

7+ A¥e] wjFEE ¥ mKRBZ|A 0.1% hyalu-
ronidase (A& 2~3% #2}) A2] ¥ pipettings] ¢
slod GE AAT GEL 10% X2 FHA)F
I AW AFAM 4CoA 1AES 23
0.1% Triton X-100 (Sigma)-& Zg3 PBS9] sol-
ution®] A-2eA oA HE 10 ¥ AT F 0.
1% Tween 20 (Sigma)$ ¥ 35 PBS (PBS-T) )l
A 5 8714 38] A AslT), 3 free aldehydes} &
blocking®}7] 98t 0.1% glycine® X3t
PBS-Tel 3047+ F &g 3 thA] PBS-TolA 5 3¢
2 33 AN 33sle 3% BSAE EF35 PBS-THIRE
208) 34% & o-Tublin monoclonal & (YL
1/2; Biosys)& 37ColA 2 A Tt whgAIF L
282 2%} A 2A e 3% BSAE 233 PBS-To)
A1 40wl E 34 Tetramethylrhotamine-5-isot-
hiocyanate (TRITC) A% goat & rat 1gG A
(organon, Teknika)$} 37°ColA 2A17F F¢F ¥hH-8-A]
ZAch 2 th& PBS-TellA] 587k4 33 A3g £ 9
A A Z Hoechst-33342 (Sigma)& 10ug /mlE 33k
PBSellA 15 £2F 37TCoA G4& AT, 24
uh-e-9] A 7A-2 moisture chamber ol 4] AA) &}
plastic AkelelA] ¥hg-& A3ATE & 23} PAukS-
& Az Aster, d4%FEF mount-

ing medium (VECTASHILD; vector) o] ¥9)8l2
B3gnj7 (Olympus, BHS-RFC) gt} A #&a}e
Fujichrome proVIA film(ASA 1600) 22 #43}
At
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Zyzre] w|FAIZbel whet Mg &g A Ry
A& buffer (15 mM EGTA, 60 mM sodium B
-glycerophosphate, 30 mM P-nitro-phenyl phos-
phate, 25 mM MOPS, 15 mM MgCl,, 0.2 mM
Na;VO,e] fde] 2ug/mle] leupetin, 2ug/ml
aprotinin, lpg/ml pepstatin, 1 mM phenylmet-
hylsulphonyfluoride (PMSF), 50 M P-amin-
obenzoicacid (PABA), 1 mM dithiothreitol (DT-
T)& AH- A0 7 pH 7.2¢] £ Fe 23] A
2 F Y9 AAMT buffer Sulze] F=}7t 50704
A & F —70 col BESHT. 2Z o
stock-8-9-& kinase &4 XAl AM-3IATH

5. Histone H1 Kinase 42| &3

Histone H1 Kinase &4 ¢] 232 Naitos} Toy-
oda (1991) 9] Wl €3t Kinase 84 &4 &
A& 1 % nonidet P-402 718 ¥, A& buffer2A
FA3a 38 FHEHNE BT sample§-H4-& AHE-
sk, 5ule samplegdo] 7124 5 mg /mle]
Histone H1(Type [M-S: Sigma) 54, 2.5 M9
PKA inhibitor (TTYADFIASGRTGRRNAIHD:
Sigma) 5ul, 100 LM[7-3?P1dATP (0.4 mCi/ml)
5ul @ vpAete. g A& buffer 5ulE 7hated AFS
25ulEl A Bt § viald 7] =8 1070 A= =HA 38
Ack. HER2EE 37 CToM 20 £ AAEAL 20
% trichloroacetic acid (TCA) 400ul 2 1 % BSA
100418 7Fate] wh3-& A A|A1713 15,000 rpmoilA 5
7 A4e AAE & 4E3AS AA & AdEL
Ze TCAEHA 33 AHsgct. HEHo2 IN
NaOH-&-9 200ul2 HAEE ST F 2~24 A2
Aled] A% % 1 ml9 Scintillation (ACSH;
Amersham)& ©% ¥ 94 Scintillation Counter
(LSC-1000; AROKA) A G X & A3t}
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Table 164 Be dlef 7o) GARRE 23 5o
Wi F 10 AR S 3 AR GVE gH3lt e
mAds@olen W& ARAY AES He
GVBDE #713k= PM 1, & M 1719 g3 o
g W% F 20 A M2 1.1 2 8.0 BEAM F
3] W FAYL, Wi 3 25 A7HE PM 179 &
o] 11.6 %, M 1719} }e] 18.8 %2 ztzt Z713k%
o} 283 30 A7 54.1 %9] dolM M 1719 8
Aol Yehton, vbd AT 1719 A%+ 13%, M 2
719] o g ol = A= 0.6 ATk T8 wj Y
30 X174 Histone H1 kinase &4 (in vitroo] %o
A MPF&4¢ Yehlle A X)L WlY “0” A7k} 1)
2E5-& o GVao] of 158 A% Frlsld2 (Fig.
1), o121& A3} Naitos} Toyoda(1991) 2] B.xsh
Aol dxjghs AFgeldlon & AR 5704
Ao FutE]o e MPFS 84 A4o] 893t
v & 40 Aj7HE AT 1719] o] 31.9 %=A A 1
=2A (first polor body : PB1)& w&sle Yol &
o Zlos YEGT slF 45 2 50 AlZHRolE M 2
719 o) 4z} 57.6 %9 71.2 %5 Vel Al A s
2 A9 50 A7 SRHARE Aoz Vel
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Fig. 1. Changes in histone hl kinase activity in
porcine oocytes cultures in pFF-PMSG
for 30 hr. Data are expressed as fold
strength of control (GV oocytes cul-
tured for 0 hr) and as ANOVA results
with an asterisk indicating a statistical
differences (P<0.05) between 0 and 30
hr cultured oocytes. Data are shown as
the mean+SEM from three experiments

Table 1. Maturation stages of porcine oocytes cultured in vitro

Culture Total No. of No. of No. (%) of oocytes at the stage of
period (hr) oocytes experiments GV PM1 M1 AT1 M2
0 50 4 50(100) 0 0 0 0
10 58 3 58(100) 0 0 0 0
20 87 6 79(90.8) 1(1.10) 7(8.00) 0 0
25 69 - 4 48(69.6) 8(11.6) 13(18.8) 0 0
30 159 6 59(37.1) 12(7.50) 86(54.1) 2(1.30) 1(0.60)
35 85 4 22(25.9) 3(3.50) 41(48.2) 13(15.3) 6(7.10)
40 47 3 7(14.9) 1(2.10)  16(34.0)  15(3L.9)  8(17.0)
45 99 6 15(15.2) 0 14(14.1) 13(13.1)  27(57.6)
50 59 4 6(10.2) 1(1.70) 7(11.0) 3(5.10) 42(71.2)

Porcine oocytes were cultured in porcine follicular fluid supplemented with PMSG (1 IU /ml) (pFF-PMSG)
for various periods up to 50 hr. GV:germinal vesicle, PM1: first prometaphase, M1:first metaphase, AT1:first

anaphase-telophase, M2:second metaphase.



Table 2. Maturation stages of porcine oocytes cultured with cycloheximide for 30 hr or 45 hr

Cultured period Total No. of No. (%) of cocytes at the stage of

and condition oocytes GV M1 M2

30 hr (+DW) 31 2 (6.50) 28(90.3) 1 (3.20)
30 hr(+CHX) 38 35 (92.1)* 3 (7.90)* 0

45 hr (+DW) 26 2 (7.70) 0 24(92.3)
45 hr (+CHX) 43 43(100)* 0 0

Porcine oocytes were cultured in pFF-PMSG for 30 or 45 hr, and transferred to pFF-PMSG containing CHX
(10 pg /ml) (+CHX) or distilled water (5 ul /ml) (+DW). Values with an asterisk in the same column were
significantly different (P<(.01) with x? test. CHX:cycloheximide, GV:germinal vesicle, M1:first metaphase,

M2:second metaphase.

2. chiF XA cycloheximide(CHX) X7}
It =0l o|x|= Ha

CHX H7hlRlolA 30 & 45 A7+ wiFald g 724
ZpEde A7 AR Aoz Yebted
ujok 30 Al ME 92.1 %, 45 Akl lolaE
100 %2] o] GV7ldlA AA e 4L Byt
(Table 2).

o]#8)8t A3+ Kubelka % (1988) @ Yamauchi
5 (1995) ¢ B3}t Ao X3k AFeldod,
W 2 7EA distilled water (DW)E #H71819&
AEE AAFH2E & %] M o ulgF 30
AZrlE 90.3 %7 M 171, 45 AZbllE 92.3 %7 M
2719 "o g Zhzh el

T8, AAAAQ AR o A Yag guae]
HARNE BESY A5t WAl * 10, 20, 30 2
40 NZ7H e CHX 71 wiRo) ¢g o] gdle o=
40, 30, 20 & 10 AIZHY el g AAIR 84 & 50 Al
7Y wlA121 A5} Table 304 Vel ule} Zho) wj
% 0, 10 ¥ 20 AZHRIFE] CHX AHz2lo] olale] 100
2 86.1 %9 FolA GVBD7} SAIHAS. M ¥
30 ¥ 20 AMZHA CHX 37t WXl A wigg AA|g
AFR2ZAME 18.3 % 9L 3.3 %7} Zhzt Q) AT 1,
M 29] 48 e, 55.1 %9] o] M 19
A A A4 JERIA, o8t deMe M
171¢14 (Fig. 2a, b) ¥3A & PG ¥ opd, 9
AR 7 DHFA clusterdhe] F+2E YER R AU
(Fig. 3a). =3}, v|ARAE clusterdo] Q4] 9

Table 3. Maturation stages of porcine oocytes cultured with cycloheximide for various periods

Culture Total No. NO. (25) of oocytes at the stage of
condition of oocytes GV PM1 M1* AT1 M2
—CHX+CHX

0 hr 63 63(100)® 0 0 0 0
10 hr-+40 hr 75 75(100)2 0 0 0 0
20 hr=+30 hr 36 31(86.1)° 1(2.80) 4(11.1) 0 0
30 hr+20 hr 60 14(23.3)° 0 33(55.1) 11(18.3) 2 (3.30)
40 hr+10 hr 59 10(16.9)¢ 0 2 (3.40) 3 (5.10) 44(74.6)
50 hr+ 0 hr 45 1(221)0¢ 0 0 2 (4.40)  42(93.3)

Porcine oocytes were cultured in pFF-PMSG for 10, 20, 30 or 40 hr, and transferred to pFF-PMSG containing
CHX(10ug /ml), then cultured for another 40, 30, 20 or 10 hr, respectively, *: These M1 oocytes contained clus-
tered chromosome, a~d: value with different superscripts in the same column were significantly different (P<
0.05) with x* test. CHX: cycloheximide, GV:germinal vesicle, PM1: first prometaphase, M1: first metaphase,
AT1: first anaphase-telophase, M2: second metaphase,
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Fig. 2. Nuclear status of porcine oocytes cultured in pFF. Qocytes cultured in pFF were fixed at dif-
ferent stages of maturation and double stained with both Hoechst-33342 for the chromosomes
(a, ¢, e), and indirect immunofluorescence of anti-a-tubulin antibody (b, d, f). (a, b) the first
metaphase at 30 hr of culture. As shown in (a), chromosomes were aligned linearly along the
equatorial plane. (¢, d) the first anaphase telophase at 40 hr. (e, f) the second metaphase at 48
hr. Chromosomes in the spindle (arrow in (e)) were arranged on the equatorial plane in a cir-
cle. Arrow in (f) shows the microtubles in the excluded first polar body. Each pair of phot-
ographs(a-b, c-d, e-f) was taken in a same oocyte. Scale bar represents 5um
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Fig. 3. Morphological abnormalities of chromosomes and spindle in porcine oocytes cultured in
cycloheximide-supplemented pFF. Oocytes were cultured in pFF for 30 hr, transferred to
cycloheximide-supplemented (10ug/ml) pFF and cultured for another 20 hr. Double stain

was performed as described in figure 2. (a) clustered chromosomes, (b) irregularly gath-

ered microtubles. No clear spindle was seen. Scale bar represents 5um

o] B o2 UHYEA v BEE E F UG
(Fig 3b). ¥l 40 A ZtA 581 CHXE 213 Dol 4]
B 79.7 267 A4 AT 12 M 29] 3448 ey
R HlF 30 AAFEHE G s AsiA M
ATt JeER}E GAaH¢) clusterdAto] CHXH 7}
5 AlzE o]yl o] clusterd A FOE
e} (Fig. 4).

o)t 7o) HA A 9} FeAsirt AAIZE (20 AlZH)
CHXdl m=Z ol whg} o] gado] dojube 7
o] xzEen wiekE 30 Az s A-
(Fig. 1) Histone H1 kinase 84 % CHX g
&t AT A o7 e (Fig, 5). v d7iA]
%0, 10, 20, 30 ¥ 40 A2k CHXE 3713 vl o)
A} woFek delirE 0 Ak ek WAL RS At &
2] Al A zle JefAl & gkttt (Fig. 5). 017d¢]
AREA, gA FgA A (CHX) Aele] st
ol e A 2 M 1/M 2718 o]g)o] &)= o]
e FAREHon, B3] M 10X A&o] A3
ol glojAlE FMA) 7} equatorial plane (H %
el EA7E A E oA e B A8 vhehdA
1S W oh ) clusterd = AE JERA] Bkt &
P Elagi o] cluster’de] @A FHd B3
A veht=rt e A o] FErt ol el ez

e

o g
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Fig. 4. Nuclear status of porcine oocytes cul-
tured in each condition. Number of ex-
amined oocytes are expressed at the top
each column. GV : germinal vesicle, M1 :
first metaphase, AT1 : first anaphase-
telophase, M2 : second metaphase, clus-
ter : clustered chromosome
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Fig. 5. Changes in histone H1 kinase activity in
porcine oocytes cultured in each con-
dition. Data are expressed as fold stren-
gth of control (GV oocytes cultured for
0 h) and as ANOV A results with differ-
ent letters indicating a statistical differ-
ences (P<0.05) between treatments.
Data are shown as the mean +SEM from
at least three experiments

YEPEs} FAlo] YA Ale] ko= MPF &
A A PA A AR E Roz B Az
WERSTEH

V.o #

Table 1914 bk npe} Zho] wjokiAl & 10 A7+
A AH ] do] GV7|ge g vehdrl GVBDE &
7132 M 1719 A8 e v%E 20 AR =
8.0 2624 SHAl bR 9 w3 25 AR = M
1712 ko] 18.8 %= 7181412 GVBDi= wjok® 25
M EE e R el #elE it ole) 3t Aok
RA WellA2] & Aol Qo] GVBD 8 A7]9}
dAsHE Ae=m vebdtt (Hunter 2 Polge,
1996). 283 Wik F 30 AZHRlellis hibse] 1ol
M 17] €22, 40 AlZHilE AT 19 Wo] 31.9 %=
A, o] Al7]ell PB 1& W&38le o] @& oz 1}
Bt Wi F 45 A17E R 50 Aol = M 27)9)
wrol zbzh 57.6 9% 2 71.2 %AEH, B Addas

A s ZGAZEL A9 50 A7kl SR EojR]= A
o2 Yeigton ol#d A3 Naito ¥ (1988) <)
HiLst A 9] AReHe Aol ASe] AaHE A
bR AREE A A & Aolst Ao, wjok
% 30 A7+ Histone H1 kinase@4 %% Naitos}
Toyoda (1991) 9] M58} A¢] Ax)ahi RO 2A 1)
F 0 AR M2 AL W GV7) Bl oF 15u)9)
@ity (Fig. 1) GVBD7} 71501 do] gloiA
MPF7} R4Hez @4sste 2oz seldgn)
B AdA slolM wigglA F 0 mE 10 Az
8] CHXE X g8 GVBD7F Asisl= d4oz 1)
Bttt (Table 2, 3). 282 GVBDe] ks o} =) 3=
Histone H1 kinased] @43% o#l=9e (Fig.
5), ol83 ZAAE olv] RuHo)A Kubelka %
(1995) o] A} A 2] Ulekz Qlom FAS 57
Ao 2RE MPFY @43 2 GVBDY| Tudle
signal cascadedl] oJ® n|z]¢] EZo] AJ 22 whuyr
ol Fshe oz Qo) M 1794
CHX M2|2 2l 49 siAzl e M 17] o
T H=3gol AsHoiA M 3 50 A7k o=
M 7] deielA Fx3m et o]H 8 woe
M71e} 27F @A o] 48 Ato] wAlE o)A = A
22, & A7t YA clusterAto ® 5ol
¥ (Fig. 3a) v2a#e WEAE st 334 g
ol Bt atAl A FHo B 9= RS B 29
AtH(Fig. 3b). =3 2 A7ige)A CHX A&
AAE Do M= Histone H1 kinase E4j0] a5
AtH(Fig. 5). ¥ H&NA &0l cluster’del
A = CHXE )23 mouse (Hashimoto$} Kis-
himoto, 1988) ¥ Goat (LeGal 5, 1992) ¢] whoj|A]
E HIZHAAT ot o2 3k BEo) glojME 7hE
AT EAA o2 vdehbs M 1/M 2719] o)8)
Aol el MEZAAE FA 8 7)) CHX 2]
2ol & n)x) 9] ojw ARy} AT RO Amy
otk M7= dAAe) 237, ute) Ry ujay
o ATE F HFHY AT $EAte] FEHolx]
= AZIEA Z1 d4e Alde R om olas)
(phosphorylation) ol 2]}« Yt Rty BaElT
2o (Albertini, 1992), Salmon 5 (1984)& 7+
7] vlade A% QAL FehE fAslw ok

o™ M7lAMe WinE 3, g%d B398
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BTN B2 BAAY ABOZYE YEAE ¥
AEte Aoz nyda vd (Saxton %, 1984;
MclIntosh %, 1989). ¥4 o]wj o] vlhshe] k71354
H M7 202 HIL {53 protein kinaseZ
4 MAP (Mitogen-activated protein) kinaser}
Fdsis Aoz deA sl=d, Africa Xenopus]
Y FZdlo] MAP kinaseE #H7}519 njaae

Hojx 1z M7 Mg oAtk Bart Ad (Got-

oh &, 1991a). Y& Xenopus? ¥4} o1y} rate] uj
M E M7o] 843313 MAP kinaser} Za)38t3
WEA FAsA vhe AME BEaEx Sldg
(Gotoh %, 1991b). °l&i%t RIER v|Fo] & o
MAP kinaset= HHZ 02 M7] v]4she] T2 &
AEa e ez AtRHAY Hx|Fd gl
MAP kinase7t SA3I0L WA %ol QoA 7152
&t Aok g gickd, CHX X 8d 918 MAP
kinaseo] @Ad3}o] A&¥S mXE Zo2A, M 17
WEA] o] ¥ o] ofslel M 27] o|d)el|o] Aol &
e33R s FEEoj Rt B3 MPF 22l
T ouAg o2 RE MY|2 MEtE oy of 7]
T ML dE Aoz BIE AMES 7T
(Verde %, 1990), CHX7} MAP kinasec]2]e| &
Agtel] 2233 MPF 84& A8k 713 A&
AT O ZM o A vkl U ol 2 E
7HeAdol & o2 AztEo|A Y, v A
Aol o5 JeAAA 9 vAY Feol a5 2
signaldg Aol HAFe] 9o doir®= MAP
kinase7t ##H3}L Q& sHsAdol wff- wE ez
AlarEnt, 283 GV7 oA R Ea U vl s
o] MPF2 84844 44342 AAs7 2 o A
FA A=A = dAZM = G809 XenopusT
of 9loixl 2 thEHQ <yt ed AxY ALe
cycline g7t MPF9] t4 8424 cdc2¢}t A3six
MPFEAie] &4 w33 cde2rt nAd&de 9l
ola g 2A EA S GVBDE #%317] §13ko
cycline g9] $Ado] BQashA Aok Rasta Yok
(Yamashita %, 1995). ==ge] GV7lo] cde2,
cycline g7} 84 A8 3o} v GVIAgM =
cycline £9] 342 dopitA gishots BIE R 3lo
v (Naito %, 1995; Kubelka %, 1995), %8 cdc2
o} cycline g+ ZAE3E pre-MPFe] a2 £3)

32 vk Baskgich, o)t Zho] sixjEe) glof
A GVBD %o 883 Gl 2 A cycline §9] &
A Aege W 2R ez Asdd B Yge @
A, Xenopusi| X progesteroned] &% MPFe] &
A3l7t GAd<e] A7Al9) protoncogene C-Mose)
Az} AHE ¥ C-Mos @ 34d0] ggsity &
A4 glo}, Xenopus VA& @ & Mose] =Y
91§}t progesterone®] x}=o] Qlojx MPF7} @43}
o dAso] f715, & MosZHE MPFA ¢
signalg 743t 9824 MAP kinase cascade
2 Fgetty 2 ByEeA R oot (Sagata ¥,
1989: Yew %, 1992). MAP kinasei /37389
MAP kinase kinase (MAPKK)o] ¢]sto] ¢14+3}
Ho] 8433} Hoiz x| 7, Mosye MAPKKS 91413}
Aoz A3 HolAleE MAPKK-kinase
(MAPKK -kinase) 24 7|53l Aoz g#iA 9
t} (Nebrede} Hunt, 1993a; Nebred %, 1993b;
Posada %, 1993; Shibuya £ Ruderman, 1993).
MAPKKe &4& Asjsle 3134 (Kosako
%, 1994a)91 MAP kinase £9¢)# phosphoatase
CL100¢] mRNA (Gotoh %, 1995) & Xenopus@ol
injectiondhd MAP kinasey B84% Aeig 5ol
A% MPF9] 84319 dAE B8 A&58% A& 5
oIt . ol T AAEEA], MAP kinased|
887t Xenopustt &) {710 F ag sloR
Artsleizict, gog A G433 MAPKKe
mRNA (Gotoh &, 1995)1% MAP kinase (Haccar-
d &, 1995)& Xenopusdel injections}&m=
MAP7 @243tsold Bat opa dAigol {714
oZrtt ARS wFo] B o MAP kinase®] &4
37t A S fr1e I gasite AE gAlE
FTh. o3 7o) Xenopuss] Slo1A dA<ere §718
Aodhe A2EAME Mos7k MAPKK /MAP kin-
aseE A=A o2 MPFel= cascade’}t 7]%3)
= AL AL AT, & Xenopustho] Rz HE
9] MIH /MIH=ZX progestrone?] =z}ZFo] A
MOS /MAP kinase cascadeE Z/grozs 1
signale] MPFe Ag53, a)ste] 443 A$-
o] 2lo}A] protoncogene AHE-9l Raser#ld 9] injec-
tione] &jste] A} FAHE FEF ¢ vz B
39 c) (Birchmeler %, 1985), o|g} 7+-e <129
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&g glojx= MAP kinase’} MPFd| 9] &}
o $43 HojAe Aezr 2 d3A U (Hat-
tori &, 1992; Nebreda %, 1993b). o149} RIES
a0 2 of, g2t} AeJA = MAP kinase7} o]
23} signal AEINAMZA Fo8 88 @3t
e Aoz AR EH-FET UsA Mos
2 MAP kinase®] £a] g W&o vl gl
8 B moused]A UF RIAFOR T gL B
e Baso] 1A ¥tk MousedX = C-Mos #31
M8 Ak FEH g 9Ete] AatE R
C-Mos knockout miceol = Mos @ijzo] 3
w52 kg B ohlE s AAAE Ty
MAP kinase®] 9123 W5-& Hs] vehda] 3t
I GVBD7} Azld Azbstel oste] zg#os
288 Rog 218 e} (Colledge &, 1994;
Hashimoto 5, 1994; Verlhac %, 1996; Araki %,
1996). webr miceol| M= Mos /MAP kinase cas-
cader} B &f719] A= MPFe] 84317 sig-
nal Ao Bax & AR AAEY o2 o] &
& EFEEAAMY dFEHo A= HYoRA MAP
kinase cascaded] ¢]3+ GA & F719] 7hsAd S Mg
Brred AoR dex Ao

ojayo A, HA)o) o} FAds {719 signal d
g3 slejrs Mousest th2 ARE /1A 7hes
Aol e Zog B AEAs e, A By
Zzo]] '9)olA] MAP kinasee] 2]} signale] H@7]4-
A o5 9 g4 Wl Belde FF HEY oA
ojth,

V.H 2

27 2~5 mme HA TYFEHE FAZHE B
Zsled B o) PMSGE AH71gk wixlofA] 377,
5 % CO, 2205l A] A9 vjeFstdAs GV 2 GVBD
o] AAFA ol AT FB AgEH (MPF)
o] el 8L FEIACH MIYE 45 B 50 ATHA
M 27] eo] 242} 57.6 %8} 71.2 %A B4 24
o] ANY kel sloiAe] AlZtdieh Ao dAshe A
o2 v}eElydt}, 3k Histone H1 kinase (H1K) ac-
tivityE 234817 A pFE-PMSGoA v % 30 2]
7v®] Hoechst-33342% 3% G435 A4 A E 7+

ANEE R EE, g GV vt HIK
activity® of 158] F= Z71stgicth. ol AE
o XHEE AEFREIAZY Qo)A FHAEES
HIK activity7} WM EfFEEM 2oz &4
A FARE 7158 7HRE 2o Al H ALY, B
A3lo M pFF-PMSG wixjelx] Aejujdez <l
3 HR) dxde) Aeld 549l HIK9 activitye]
gdste] og Ao R Atg HoZIT
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