Reprod Dev Biol 28(3) : 187-190 (2004)

187

OIRA U MA=TIA0IM2 Thymeleatoxin®| &t

ool - A - Hepa!
SsdiE ojget vy Eetal

=

=
=

PKCE 159 cofactor-requirmentsol] @} cPKC, nPKC 18]31 aPKC, 3715 2.2 oA}, vp9x b &334

o] doJA| PKC ¥ nPKC9| activators$l PMA2] < 3kol

@ e Adst wadAch 22y 2zl 180 da

2 sld F3kol distei= gl A A 2l Mezerein®] analog?] thymeleatoxin cPKC2] 5-9] &2l activator=
Haxojx Ak B AF-o A= specific PKC activator?] thymeleatoxin®] wh--2 1 A &34 o o] &S A13
£94 A7l “5(germinal vesicle break down, GVBD)# A1 <A A ‘5 (1st polar body extrusion)2 FAst PKC
2 nPKC activatorQ! PMA9} vl HESGTE 1 43 GVBD IC505= thymeleatoxin®l] A ~400nM, PMASIA &=
~50nMeol e, AFA WE9] IC50% thymeleatoxino] A ~200nM, PMAS|A= ~20nMo[lth. olE A=
Thymeleatoxin®] GVBDY 1st polar body extrusion A3l & 77} PMA°] H|5l9] 1/8~1/10%] A2 JEIRr) ol&
A3= GVBDY A=A gAS X368t W A4 A A PKCRTE AR o8 nPKCE] #oj7l 238 ¥ &

o}

-]

2] ZTHFo] oA AEHdFe| EAjshs WX
& AA] Uloll A luternizing hormone(LH)2] A}=roju} 91
AHo2 FERRE FE FEAFLE Al Beed A
7)ol A ZFE & o] AAA o5 dASY X
o} A Aol oheFe B Qs ke 54 B
o] #o3ta U TtHVoronina®t Wessel, 2003). o} & 7}
A ZHe] cAMPY]| Fie 49} ool WE cAMP 2] PKA
o] BEZAsE olE WS Aot B BAVL Ae
o] B3] AthSchultz 5, 1983; Bornslaeger 5 1986).

2o Aol wad BEr) 2d fiExioly T
g ds FAHNME Fag &S e odkl ©HA
Aikst 545 #As) 8= ode2s B A Eelits)l G40
gxJo] PKASH fa=lo] 9lgo] ¥ HthDuckworth 5,
2002).

Serine/threonine kinase$! PKCi= X 32, #3}, apop-
tosis & THFSH A X BFol #ojstal glom, Ho & 105
F ol’de] isotypeo] E1= i1 2lThBlack, 2000; Deckker
¢} Parker, 1994; Nishizuka, 1992). °]E-2 Z%7} diacyl-
glycerol(DAG)l| @]t ZH )= conventional PKCs(a, B
I, BIL, v), Zol = 1] 2JZH o]u} DAGO 9JZ%2) novel
PKCs(3, & n, 8), Z&olvt DAG EF7o] ¥ &3
atypical PKCs( ), 1, {) 525 FEHHDeckker 5, 1995).

(FA°] : Thymeleatoxin, Mouse oocyte maturation, PKC, GVBD, PB extrusion)

] protein kinase C(PKCs) 5§+ PKAS} 7| m}9-2= vt
o o] w7 ojFe A AN Sl EHE BHo| U
o] Rusolx]1 JtkDowns %, 2001; Pauken %, 2000;
Viveiros 5, 2001). ©] 22 1 2} ol A 2] PKCe] 24
7} @A o] Wglo] #gk At olye} Q19j- o2 PKC
activatorg Il Fof]l HrMEo R def A= A7)
E5= wgel g g2 77 35 o131 tHBornslaeger
=, 1986, Sun &, 1999).

gt o2 PKC activator® A8-5= phorbol 12-
myristate 13-acetate(PMA)= atypical PKCs& #|¢|gh vl
BB ol conventional PKCs$t novel PKCsE &4 3 A7)
= Aoz 4#A QrKNishizuka, 1992). °]E PKC2| &
AEIR AFRETE PMAY] v W a3 digh A
T A ojEo) Al 7 BYE JiAIY EAFHS 4
2 & R A& germinal vesicle breakdown(GVBD) & A1
FA9] AL AAFE Aol HiHolHHQuan 5, 2003;
Sun &, 1999; Viveiros 5, 2001). ¥HHol| v o] #pofls
At #ef WAk A9 9358 GVBDE Fxlgh= &3t
B aglo] it Aberdam¥} Dekel, 1985; Rose-Hellekant2};
Bavister, 1996). ¥i&teke] Z-5-ol= PMAE &4 F710A
N2 de) NEFVE JIAP7IE 2947 ded o
aig & A7ke] A 3tol we) thE Ayt R glon,
Z4zke} Aol ma) 2ol vz Ayt BaE 3 thSun
3, 1999). ol ¥AHA &= AEL PMAY 9J5lo] &
33t & thFe PKCE Q18te] 8 o] 44| gor, B&
Az dd AAVE Al dESe] Qo] dMo] FA] gl
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LEUE I AE Daphne mezereuml X E2]%H meze-
rein2] analog?l thymeleatoxin(Tx)< PMA%}+ 27 &
0] 22 conventional PKCs THS €43 AZITHRyves 5,
1991). ©] & PKC isotypeol] w2 xpH3} =& PKC acti-
vatorg AHE3te] vk o Aol Ae] ks XA}
33T & ATl s b4 4\1‘42401] 1ol Tx¢] GVBD ¥
A1 :Lxﬂ Aol gk G3FE PMAS Hlalsto] 2ALSH]
t}, g Eaa} FAZ o] Lt B ANS Ejlo] A1 =

A o) Asy darge) AEe] FHE ZARIA

Ao AHget T8 ICR vh9-2 (W3 AP S E

24 Qe AR 1247 5T RAZF 259 =
Azl A ARl o, B3 duk ALE (EErhE FAR
FHBSI X F AAE fste] 34 FH IR A =t
2o YulEA & 2 (Pregnant mare’s serum gonado-
trophin, PMSG, Sigma Chemical Co, St Louis, MO, USA)
2 5LU/00u A B7F FAL T 548 A|7H] 01925 7
FEHEHOE B F AFHT dAE WUdde] ¥ F
26Ge] FAMMER GEE HGA|A AFH s3I /\a”’d °ﬂ At
&g dX ¢ AR AR e s F 73 cumulus-
oocyte-complex(COC)E A3t ARRETHChoi 5,
1991).

WES HIY L %S X2

GEghe] wfol] AMESH HYH-2 M16 media(Sigma
Chemical Co, St Louis, MO, USA)°ll 04% 4 ¥4 457
(BSA, Fraction V; Gibco BRL Life Technologies, Grand
Island NY, USA)S #7ste] AME3lGion, e )
# Aloll= AAAQ & AsAAE AAE] A5t 01 M
2] IBMX(Sigma Chemical Co, St Louis, MO, USA )& #H
bk Wkl e AL eI, 10-15 Hlelel el dE
S WA Be ¥ BMXE ZFHA B ko)A
IBMXE 33] A3t T Z+z+e] PKC activator’} %7€ ol
Aol A&H o7 uﬂooks}aiu}_ PMA(Sigma Chemical Co,
St Louis, MO, USA)$}t Thymeleatoxin(Tx, LC Labora-
tory)= DMSO°ll ¢ & XA g s=2 vl Htst
At

GVBD, A1 g4 ©3F

GVBDA DAL Ix %_1—% Z}z} o] PKC-activator7} 7}

= Aol A 6X) 7} vl T 1.8% E=vlE gdo A 1AL}
Wg % DNA 94& 93l 0.1 pg/ml F=9) 4,6-diami-
dino-2-phenylindole(DAPI, Sigma Chemical Co, St Louis,
MO, USA) 403 AoA 30% 4 5 FFdn7
sloll A FASATE Al FA A B AFHS G x
& IBMXE EF3HA o5 M16 HiA| ol A 2A]7J uje =
A @u)ZAslol| A GVBD7} ot g 3lp8te] Z}zke]
PKC-activatorE X 33}1= vl x|ol| A 12A)12F vl & A A
#An)7 ol A A1 T2 A& wAHSTE GVBDY Al

154 84 9A a3k & Aol AFEg 3R] 50%E A
#5l= &7 (inhibition concentration 50%, IC50)E &%
watol A ATAE 2T Aol A Axkste] EAEATH

H AHM

1 A 848 FAT HELS A4 Bo|RE 89
2.5(Sigma Chemical Co, St Louis, MO, USA)ol|4] g )
2 AA3, 1.8 % £E LHsto)=S ¥3}51= PBS £
Oﬂ’ﬂ TARAAZTE o] TAHE WFER 0.1% Tween 202 i‘ﬂ'
3l = PBSolA 33 AlA & 1% Triton X- 100— ¥ sl
PBS(A -&Myol| A ZOTZ_]: permeablhzahon <, 3% BSA
& ¥ gsh= PBS £l A 1417t blocking S 3F3iT}. 12}
FAZE & F5H FA(YLL2. Accurate Chemicals)E 1:
4002 /q]z% slouoi /])\-lo}_o:} /ugoﬂ}q 1/\]7} u}% _7_
33 AR F, 1110022 A|F fHo7 Mgk FITC-2 ¢
22} ¥A|(Anti-rat IgG-FITC conjugated antibody, Sigma)
g A2 A 147F ¥Eg F, slide glassoll 3 x19] moun-
ting 89 (Sigma Chemical Co, St Louis, MO, USA)S. &
EpEfeS E’lv‘f- 3?— T30 FS Y1l cover glassE Hil G
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Tx9 GVBDO] Cfg A5k
ohe2s RS IBMXE Eoshs Hjgdol A AFH s
2E F o8 449 759 Tx¢ PMAE X 38k
RIS *l of| A wieFatgict miF F 64t FALE 1G5}
i DAPI €4 ¥ g% €v|4 3sloA GVBDE &3
t}. PMAS} Tx 25 5 & oz GVBD7} A==
Aol Hojd o} Txol H|gte] PMAY] 4-¢7F Bt} A 5
oA avAos GVBDE Jﬂlo}oﬂt} PMA9] oTOﬂ
= IC507} ~40 nM & velgtom, v Txo] Ag-d=
800 nM oA 1IC507} &1 = A tKTable 1). £ AH 2] A}
PMA9] FE2 & GVBDE Adlshs a3+ Txo 459
vl gk wf oF 208l 7Het o FJAHUTE o)) uljekA)
e A}%f& AT AFE PKCY 843t SHo4 PMA
o} Txo| FY3g FZollA WA ol AN EHE Ve

Table 1. Effects of PKC activators on GVBD in mouse oocytes

Treatment (nM) GVBD / total oocytes (%, mean+SD)

Control 88/88 (100)

PMA 125 53/57 (92.9t 2.7)
PMA 25 50/62 (80.6+ 8.1)
PMA 50 32/68 (47.0+ 5.8)
PMA 100 7/67 (104t 4.9)
Tx 200 59/63 (93.6+ 3.1)
Tx 400 52/61 (85.2+ 11.0)
Tx 800 31/60 (51.6% 15.3)
Tx 1600 9/66 (13.6t 3.0)
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WAtk Glioma cell®] AZEE} AH3 EJ4-~ el gk
A2 RE PKCY BATE PMAY Tx 55 BU%E
A FAL A2 B35 2™(Besson® Yong, 2000),
HepG2 ME| A cholestasis fred P oA E U &}
7} #2915 9 tHKubitz 5, 2004). WEbA 2 Ate] Ax} i
& PMA2| vh-¢-2 X 2tke] GVBD A f%50] Txol H)a}
of Jldoz ga179l AL PKCe| EA4dste] zlol7} ohd
nPKCe| &A3tol] 7]t oz s4so1d + ot

Txo H1=H 4o ot B

ojde] AgolM GvBDel g Tx 2 PMA2] G|
iskod ZALELoATh ATFA ) Aol Bk o)5e) L
ZARSH7] Y8te] vk YA S IBMX F 27} s ] ol A
2712t W FEte] GVBDE 427 dES EO} 7z} 559
Tx$ PMAS T ab= vk Ao 4 1047 Biekstsich
ok & A du) A oA A=A o HESHS E<lsta,
KA 24 F 9503 o DAPL 9 % 3% vl
A sl M—wu} GVBDS] 4ol 419} SU5HA PMA
9 Tx 25 ¥ gEH02 A 134 940| 2A5= A
o) BEFo| 7 05, Eak Tul W]31e] PMAS] Z-$7h 2}
A sl mudos Al 134 F4e At
PMA®] Aol A=A o lojAe] 1C507F ~20
nM=Z uEepgow, whdo Tx«] oToﬂL 200 nMollA]
IC507F SN =SUT, £ g9 Aol M= PMAL] vl
el A=A WEE A Bk Tx9 %Q‘r v g
rrH oF 104 et AoZ 2R1EIcKTable 2). 3 A1)
40] AAH BE ‘r_‘ra% B A5 AR HE o
*“ At 25 Al ZeiEE %7101] AA = o] AT} (Flg.
1). o7 9] 04?01]/\1 Al 2 ZrEd F7]od FAH A=
i ektoll Al PKC activator®] E3= 24 7]dA A=E 7t
712 A3y /\} 7l &3 RasolAd 9t} (Colona %5, 1997;

Gallicano &, 1997). £ A9 A7= Al 1 735 2L
ED = PKC activator’} 28] BEr]o] AX A7
297 A& HeER L Qlth ol& ol & AaHE #Age
A1 %‘?ﬁ%‘ﬁ} Al 2 G Al YukE o R A 151—5
Mos, MAP-kinase 5-2] 4} ole|of z}Eg} =& a9
FA7}E AALE IR E]-(Tunqulstgl— Maller, 2003). ©]4< 2
B2 HE vl dxpe] PKC- activatorell 23 GVBDY
A 154 HE A a9s iAoz PKCETHE nPKC

o2
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Table 2. Effects of PKC activators on 1st polar body extrusion in
mouse oocytes

Treatment (nM) 1st PB (+) / total oocyte (%, mean+SD)

Control 69/81 (85.2+ 8.0)
PMA 125 52/69 (75.4% 12.4)
PMA 25 11/59 (18.6+ 12.4)
PMA 50 10/65 (15.4+ 5.0)
PMA 100 6/56 (10.7+ 7.0)
Tx 100 55/68 (80.9t 9.6)
Tx 200 28/57 (49.1% 9.4)
Tx 400 25/67 (37.3 2.5)
Tx 800 10/71 (141 5.1)
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Fig. 1. Metaphase I arrested.ocyte by the treatment of PKC-
activators. Qocytes were stained with anti-tubulin YL1/2 antibody
and DAPL Microtubules and chromosomes of oocytes after
incubation for 12 h with PKC-activators were observed under the
fluorescence microscope. A normal immature oocyte shows a
germinal vesicle and dispersed chromatin and MII oocyte shows a
first polar body and metaphase II spindle. All oocytes inhibited 1st
PB extrusion by the treatment of PMA or Tx shows Metaphase I
arrest (1). Some oocytes shows a phenotype of double spindle (2).
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Effect of Thymeleatoxin on Mouse Oocyte Maturation
Lim, E. A,, J. H. Shin and T. S. Choi

Dept. of Microbiology, College of Medicine,
Darnkook University

ABSTRACT

Protein kinase C exists as a family of serine/threonine
kinases which are broadly classified into three groups
as cPKC, nPKC and aPKC, depending on their cofactor
requirements. Previous studies have shown that the role
of PKC in the process of mouse oocyte maturation. For
example, phorbol 12-myristate 13-acetate which is
known as an activator of ¢cPKC and nPKC inhibits
germinal vesicle break down and 1st polar body
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extrusion in maturing oocytes. In this study, the effect
of thymeleatoxin, a specific activator of cPKC not
nPKC, was tested comparing with PMA to address the
roles of ¢PKC and nPKC during mouse cocyte matu-
ration. Cumulus-oocyte complex were cultured in M16
medium for 6 or 12 hr with each of these PKC
activators to investigate the effect of germinal vesicle
breakdown (GVBD) or the extrusion of 1st polar body.
IC50 of GVBD were at concentrations of 50nM in PMA
and 400nM in thymeleatoxin and of 1st polar body
extrusion were 20nM in PMA and 200nM in thy-
meleatoxin. The results suggest that activation of nPKC
is more closely related to the inhibition of GVBD and
1st polar body extrusion than activation of cPKC.
Additionally, we found that the oocytes inhibited 1st
polar body extrusion with PMA or thymeleatoxin were
arrested in metaphase I of first meiosis.

(Key words : Thymeleatoxin, Mouse oocyte matu-
ration, PKC, GVBD, PB extrusion)
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