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Investigation of the expression of protein kinase C

isoforms in tumour tissues
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FRAG 2 R LT T HBR AL ( decidualization ) £ B » B AT £ 41
HAFERBAOMARBBRIETAR B TFTHREMRGOER L
— AR R o TAE -

FAETRUUARBEEATERNREN RATaHKEE C
( PKC ) #9814 - & RET PKC FHARIUER > 20K S
#PKC 248 (a ~8 ~C ~1 AL ) EFT@BTERA - £80H
R 8% » PKC o € down-modulation ' Bp#m i g ) &9 PKC o 4
¥ T K » i down-modulation &M Fmfan L &9 po » M
% 23 RERKREETFEIRLAA LGN - 74 PKC ¢
2 A down-modulation 8 FHE 4 » Rk % tafo oy F 3 ho i 38
ho o HARBEERFENEHERRMIEE - H4 PKC EHHS 1
BAHEREZE oty EXECMEBELBIERETHERNR - T8
i — 4 ¢4 immunohistochemistry B & PKC A3 =B E » &
REFPKC EHMARFISHERA -

FEEXZRATPKCABREZERNBEBLERNABAEZRRS
# 0 Bl 1A R E PKC ZAEE O RAT s SRR BB A&
A e
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It is well known that decidualization is correlated with the
implantation. However, the mechanism of the decidualization remain
understand. So, the investigating of the development of deciduomata is
worth to do.

In this study, we investigated the correlation between
decidualization and protein kinase C ( PKC ) expression. We
determined the expression of PKC isoforms during trauma-induced
decidualization. The findings revealed that at least five PKC isoforms

(a, 8, £, v and A ) were present in both control and decidualized
tissue. After trauma-stimulation, PKC a was down-modulated in the
deciduomata but not in the myometrium. Down-modulation was
compatible with the increase in cell mitosis which reached a maximum
at 2-3 days. On the other hand, PKC  was not down-modulated. It was
increased both in the deciduomata and myometrium, and paralleled the
frequence of decidual cell mitosis. The PKC isoforms of §, 1 and A
were also increased, but they were associated with the depression of
cell mitosis. Immunohistochemistry assay confirmed the various
expression of PKC isoforms. Therefore, these findings suggested that
the variable expression of PKC isoforms in trauma-induced
decidualizing tissue in pseudopregnant rats may be involved in the

modulation of decidual cell growth.




BCIP
BSA
DAB
DAG
DEAE -
EDTA
EGTA

FBS
HEPES

IP;

: 5-brorno-4-chloro—3-indol}?lphosphate
- bovine serum albumin
: 3,3'-diamine benzidine

: diacylglycerol

DEAE-cellulose

ethylene diamine tetraacetic acid

ethylene glycol bis ( B-aminoethylether ) -
N,N,N‘,N,’-tetraa_cetic acid

. fetal bovine serum

N-[2-hydroxyethyl]piperazine-N‘-[2-ethane sulfonic
acid]

: inositol 1,4,5-trisphosphate phosphates

MSH : B-mercaptoethanol

NBT
NC

PKC
aPKCs :
cPKCs :
nPKCs
PLC
PMA
PMSF :
PRL
SDS

. nitroblue tetrazolium
- 4-chloro-1-napthol

. protein kinase C

atypical PKCs
conventional PKCs
novel PKCs

- phospholipase C
. phorbol 12-mtristate 13-acetate ( TPA )

phenylmethylsulfonyl fluroride

. prolactin

: sodium dodecyl sulfate




TCA ! trichloroacetic acid
TEMED : tetramethyl ethylenediamine
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DBEERRGER RO TERETCHEGEEAFTRELEE
HEREme AL THYLE  EAGBHEE  SHEREHEE
HAHT > BARRAEOA R BRI AL - sLodiidE B
4 #8 ( proliferative phase ) « AT FETNBE R E » B4
fole e R BEAS AR ERTEL  FREH
FERBEPHRERALER iR - FEREESERME
AR EREAE  SRMRBELE Sl ( secretory
phase ) - ERAR|BAGAT ' FHRE —ELH4EGH €HFE
BRELABROEE UBRHHFEFRETE  FEREEa4L K
Bt brafEi[8]-

—BER TRE  BEAFAELEFGHT  BEMHKE
YA FER FRAKTESFERARTERHEIMITN
B BB PRNMEAEFT AR BEHFT > EWMBERRTFE
B Fukk FABE T, 0 TEHT, BRAGERIEITT
BERER G Ly RAGTARE TR BFAEK[I]

FTHRELAFTNEALK K (stromal cell)) EHERE
(4w estrogen Fu progesterone ) R FHHF B AR[10] KT A
EREBEREBRYHAEFERNALG  WwHAEEBEANER
[11] MALEZRBEEBERGER  wBEEBERBELR[12] &
ML E[ 13 )RR AN R GEERER[14] - BATFER
BHBETERTRFABNFEHBEAET » A RFHEKF
RIFBE  EARLRITATFEHE » BRAS T 2R F RE
T B IR T TR A A AR R R K e P -

FERBHEARGTRE AALLEZBRETETEARAAGA




FRITRAAS A T4 o B shBg A2 7 & SR A 9 51 & Bh S AFI 4%
FIAHA G REBATFENBRESTREGTHIEE - £/
B R BAR AL HWN R TFERBERAOBFIIAAR CoF
BEHEMATEHRBEARSRE LR > Flie Shelesnyak 12 i 4 45 8%
( histamine ) T #HERBERE ( decidual response ) * # AL
AEBRF 25 MRAEESIn A8 ( anti-histamine ) T uAfE
L FERBRE » FEFRALE (mast cell ) RAKEESRR
B BERREMTE G B TR ENF T RGBS
fbe AMEERTH  ZROATITERANIIREFRE v F
TSR TRRAFIREGSRR
FTERBEAE mr e BER A& ( decidulization ) E40 814 H
£HM > 63 #% ( prolactin ; PRL ) [ 15 1 A58 £
( prostaglandin ) ~ %4 % ( estradiol ; E2 ) #8hZ %
( progesterone ; P )[10] B £ R X T ETH R L4
Himpp s % A5 ta e ( decidual cell )[ 16 ]  Tabanellietal.[ 17 ]
TEANABAEEABRTEARLA T R4 FENAR
( ovarian hormone ) 4245 S0 fm RO TS AR B PRIE 3T o PEAR R s &
( gonadotropins ) M AT EAB AT a8 ER AL
R TAEIEE] 18] - HERLEBETFEREVREFTEE L
progesterone -~ estrogen -~ prostaglandin ~ histamine - TSH/LH -
relaxin--- % $| i c-AMP & 3. A B[ 10] » Tangetal[ 19135 i3l &
BB EETFTESRBYRLING §Hiw CAMP 894% - KAEL
. tm B 35 R B 47 B 8 (Zo histamine -~ TSH/LH -~ relaxin ) &34
A & gse ¥ C ( protein kinase C ; PKC )iEIL% B[ 20,217 -
2 PKCRELEATFERBUAAERE 45 RILER -
PKC & 1977 & 8 & Nishizuka £ A » 4 &/ NISA R 2




ENEOHIEAMEEGEEE[22] MEMARETLIEENYZILE
& a0 B 64 B A5 Fu diacylglycerol ( DAG ) [23,24]: Rampas 8
B MARSKMHEAENE AN iz 28 282 H
Z 7E{e T # M iE1us A5E& C ( phospholipase C ; PLC ) - #&pais
L &8s LEZ ( phosphatidyl inositol ) 45A% » A4 % — i 8{5:E
#1 ( second messengers ) DAG #v IP; ( inositol 1,4,5-trisphosphate
phosphates ) » DAG # &4t PKC » B sbiE{bbisids C 2 £ 31818
BEHAER MEFKGARCERRT EdELaEE C 22 E
o B ERASERE D Fu A, 7T LA 5B 7B 1L R he 3 BLIHER 6 E Mo s o
tumor-promoting phorbol esters 4= TPA 2, 3T L4 7% 46 PKC » 3t 3% 5 8k
Bidta o § 84 Z ta g ( translocation ) [25,26] {22 TPA £
BB 2 45 A R M i& A & down-regulation - PKC £ & & Ca¥'ey
e LERERAAE] 27T ] €T REAB— Lt ey
Roflm  ARBF -FEARRAFEAEYTE] 2829 ] £
trans-membrane F#EERMLEHAE - PKC LA HFRTHEH
Pmpn )R e GismfetiiE - b ERMEARREBEIRE
#A[30] PKCERBREARTREAS HASL AARETnl
A EFRER[31] |
840 PKC 20 4% 12 B M (isoenzyme ) » B4 271
HEBRBRTHBEE;A=£ 1) %47 ( conventionalc -
PKCs )—oa ~BI Bl Ry * & & & 1% &4 phospholipids @ diacylglycerol
#, phorbolester » R458E-FHFAET A 4597540 3233 15 2) #A
( novel » nPKCs )—8 € -0 n &pn % & & 1§ & phospholipids *
diacylglycerol 2, phorbolester A f£7&Fb 2R & £458F[32-34] ;
3 ) BEAl ( atypical » aPKCs ) —X ~1 R » R & a&d
phospholipids » 7= % 45& F » diacylglycerol 3 phorbol ester &7 7T /&
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16[33 ] (K4 —) ° PKC & & C1-C4 w1EF F] &4 & % ( domain )
Frfang *© Cl & pseudosubstrate & phorbol ester £4-& » C2 £45
BTHLE  CORATPESE CARZFLLGE  BAMIL
ey A 3536 1 PKC R EZE AN B A R4 LB
5,7 B Ap L ALK F) ke nPKCs & aPKCs 2 V458 T8 4B
cPKCs & nPKCs 4 phorbol ester éfjé%/a\& €,4- 2 18 zinc fingers Z
1€ A ¥r 4 » T aPKCs R B F —18 zinc finger 2 /£ A &4z ; PKCp
Rl&% % pseudosubstrate & -

BZRUVEBBIHEY - 2B RRERZITIATENRE B
AR BB TSI REHAE[37-40] - REH/EHE B @&
PKC EH B2 41518 tm B 8938 75 » fl %o © LA carbon tetrachloride 3%
SRELS £33 PKC o A HEMm[ 41 1 B 5 AFIR

( hepateotomy ) 7% T #3 B 2| 4= fi 4% W & PKC o %0 & PKC &
3 fha[42] - ‘éf‘ﬂfﬁ-i#ﬂ B PKC AT EM G- » T A min E 3R
A5 Z k3R [ 43,44 1 - Folic acid 3% # ¥ B & & € i A& PKC
o fF1& 2R PKCO R B[45] HEAFTRABFLL G S
MAREAERGERR  mEEARNRRALELMESFB PKC
YL ik ¢ fos ~ myc ~ Tis1 ~ Tis8 & Tisl1[46-49]- gL |
FHEBET PKC B THEALECEIBRBR O YT K a3 74 05
£ -

RNFERBE L EERRESTFERNELE £ d Loeb
AR B RRARE  BERFLOBRBRALERE L -
FIBRBESHM[ S0 ] HEGH TR THRRE RIBRFHB G £ K
B » s EMERART  REFZHAMREVAFHEZ
MR - BEZAGHTRENTIRER EH RSB G 6 £ R 27T
BESLZEOME EFEFXF 1) FEEATHXE 2)
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FA— BB AEENEFTHER ) BEF B OHEARE
FAEE LA T ESMBEEAN L RRERIRE  RERES
MBAZ REEET —efh] - BIERFM AR THBE 24 -
EEFHMAGRREFEATHRRAEEHIR AT FTEY
AT BB M BRELSHERER R K&t A A
PREE LA FRZEHANHEFEAIL  EFEREMNBENE
WRAHMEGTFETE TEHRETHEAR LB EE 5-7T RiEF|
Bk ABEBPHAGER  RBALBGHEATHA 5 HAHS
ERER ORESET (FEARSIGIBHHAETT)
Béa @ R it iE4[51] 128 » PKC s AT 35 Hu 4 A
YER T ey B ERRMAER -

BETEREBTEREENAS LN EEnsnt

FHR 0 BB RFRGPKC TAASHE—REFELE - &
ﬁmmmmﬁwﬂ%%k%%kc(mmmwmmc’mﬂ%
%45 R w4 82 BL 8 ( polyphosphoinositide ) KA @ i 5 %= S
diacylglycerol #3% #a[ 20 ] - M ¢t diacylgycerol 742 #& PKC 7F1b &
tmpp 4 E[ 52,53 1 E ik histamine # & PKC jE{b £ B3 2 3 &
DNA 4-4[20] -

AERBROEFAMNABRZATFERALIGT XN F E4
BE A AEMEPKC BHABGRT $iE—FHEAMPKC HEM
12 & ( localization ) - BHRERF A RISATF THEEF K
@i+ PKC it Ee A e -
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1B~ BRAH 8L A

—~ R RA
LEmHHHmEanBEfasHh o
Sprague-Dawley #E KX & &, °

2.3 8 W £ Sigma 8]
Bovine serum albumin (BSA), Adenosine triphosphate (ATP),
Phenylmethylsulfonyl fluroride (PMSF), Leupeptin, Histone H1
(type III-S), Phosphatidylserine, Sucrose, B-Mercaptoethanol, Tris
(hydroxymethyl)-amino methane hydrochloride (Tris-HCl),
Dithiothretiol (DTT), Triton X-100, Polyoxyethylenesorbitan
monolaurate (Tween-20), 3,3'-Diamine benzidine (DAB), 4-Chloro-
1-napthol, 5-Bromo-4-chloro-3-indolyl phosphate (BCIP), Nitro
blue tetrazolium (NBT), Aprotinin, Sodium orthovanadate (Na;VOy,
Poly (Glu-Tyr, 4:1).

3.8 8 » 3 B Amersham /3] :
[-2P]JATP (5000Gi/mmol) =

4.5 6 B TR By B R E] -
TCA, Sodium chloride (NaCl), Glycine, Ethylene diaminete
tetraacetic acid (EDTA), N,N,N’ ,N'-tetraacetic acid (EGTA),
Potassium chloride (KCl), Calcium chloride (CaCl,), Sodium
phosphate (NaH,PO,-2H,0), Magnesium chloride (MgCl,),
Potassium phosphate, dibasic (K;HPO,), Hydrogen chloride (HCI) »
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SHE BN Fo B T ¥R G4
Potassium phosphate, monobasic (KH,PO,) °

6.85 8 » £ B BIO-RAD />3] :
30% Acrylamide-bisacyeaide (29:1) solution, Protein assay dye,
Ammonium persulfate, TEMED -

7.9 B M 4& B E. Merck /8]
DEAE-cellulose -

8.5% B # £ ® Transduction Laboratories 7 8] :
PKC-a mAb, PKC- mAb, PKC-6 mAb, PKC-g mAb, PKC-1 mAb,
PKC-A mAb, PKC-p mAb, PKC-6 mAb, PKC-{ mAb, Brain cell
lysate -

9.5% B 7 £ B Gibco/BRL 28] :
PKC-y mAb -~ Fetal bovine serum -

10.5% & # £ B Promega /> 3] :

Anti-mouse IgG (H&L) AP conjugate, Anti-rabbit IgG HRP

conjugate -
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P B
Spectrophotometer Beckman DU 640
Centrifuge Beckman GS-6R
Ultracentrifuge , Beckman L-80
Ultracentrifuge Hitachi himac CP 858
Power supply Hoefer SX 250
Transphor power supply Hoefer

Shaker TKS

KisHa B B TKS WB201

A EEA T . owL

Vortex SI-2 Genie
homogenizer kontes tissue grind pestle Wheaton

=~ %% R¥® ( animal treatment )

Sprague-Dawley # Ak & & (f2 €4 180-250 %) EAALE
AlERHE 12 B 12 5 2ef (6B S 0500 ~
17:00 ) ] BiE 2 £ 2 C2BREF ' HEGERF X - HBakd
EREFRE  EURFiAGRIHIFEY  EHREL R
FREZm B RS E AR S BELE TR -

wWoBREELERTETREN AR
HFE—RUEREzZmBAHFENMRGANHHFEHRE R
FPFRBEAABEANREAR  E-SERLT 200 RMEKFETH
( cervical stimulation )' flE R EAHBIE 2 LA FE 0 XR[54,55] -
EEEREHE 4 R AALRRBERGR » SIMEBELET
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TR NS EHEEENEEET TR B AT TH
BitRae - FHRdh SOLHERRDLEFHEAL - TR
BEMEFL 4567911 RI13 R 53 HASE
QUM ERE R TFTREFTIER

PKC z # 8 ( extraction of PKC )

FHBELFERMNE (FRE) RRETFTEME (H8
) FETH  FELRsk UATATHTET  LAH%E
$2 345 PIBE ( deciduomata - BG4 ) F| T 0 £ U sh
( myometrium *» F T EABEHEG) 2 H - spE L 1 ml
Homogenization buffer A’ (M4t =) Fik (T BB HHTH
%) o R HEBENEBRE (F£4°CTF) »HA 05 ml
Homogenization buffer A ( B4k =) » SAH 77 e iF @ B 3 22 s iRk -
BRNFFE EZ N juA 1 ml Homogenization buffer A - {& B M A&
B30 Riptapumss (LB RS EENKA)  EBRREAR TR
B % 7% 2 Homogenization buffer A £ 3 ml » @4 Fik &
(40,000 rpm » 4°C » 1 hr) 2% » T4 E#% ( supematant )
Br & PKC &%= g 2845 ( cytosolic fraction ) » M it#k# ( pellet )
#& Ao 1.5 ml Homogenization buffer B (K4 =) » # LT L E
BRAFBRMITHR RBEAE4CTHF 1 hr » 3 85 10 mins
A hiE Lo F & Triton-X 100 s . 04ER  lhr 2 Bk
SikEEe (40,000 rpm » 4°C 0 1 hr ) SLERGER » BEOAFZE
AR EP B PKC #k 24y ( particulate fraction » 4-4m i B B %= B0 4%
Z L) [56]° &3 E4F 8 65 PKCsample 5 #4#74£-7T0°CF -

<~ PKC z $b4t ( partial purification of PKC )
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PRERAFIAAS AL SRR SRR R
HueNETEME B PKC ZHERSG  RAFHAE > T
fl DEAE-cellulose chromatography & 4:4b[ 57 Jébibth F ik 2 £ %
i cellulose column -+ ¥4 1 g %z DEAE-cellulose £ 4 ml 2 20 mM
Tris-HCl » pH 7.5 &4 » BAEUKEHR 2B ERE (6 X 50
mm ) ¥ » F1L 0.75 ml Elution buffer (M=) k=% K2
BAREAR > 2L 0.75 ml Elution buffer &+ k= Fe 0.25 ml 4 120
mM KCl z Elution buffer ¥k — % > &% BN 0.5ml 4% 120 mM
KCl z Elution buffer # i &2 » stk S A& FHHE 2 PKC -

PKC z ¥R & ( measurement of PKC activity )

PKC Z EMR T AEKARAHR IR d =88 ([y-
TPIATP ) # B hmsiR 2 % mulaE & ( histone typell-S )
Ve BB EE BRI EPKC RSN AHRE ST a2 S
FOREZEPKCZEM -XEAREZBRL T £ 4°CTH 100u
RIEEE (M=) 250 ul ZFREAN S X 60 mm RE RS »
BRigha N S0 ul Z[y-PIATP ik ML FZ ERN 30 Cz A F -
FE 10 548245 » %her 1 pg/ul BSA 50 pl » & AuA 0.5 ml kA
& 40 % trichloroa@cetic acid ( TCA )iE&R U ¥ ik R JE» B Ao 2 ml
7Kz 196 TCA 7% » 4 phosphorylated histone #f # » %% #| A
#8.0 F X, ( Beckman GS-6R » 3000 rpm @ 4°C @ 30 min )i%47 &
ZEaBTR  SCHREFR RGBS EI0AN 2 ml
Kbz 1% TCABRR » BEESBUTERIMI A NPIER » Big21E
REBMAER A » sAfCounter RIBAH T - REL RIoH R i
phosphatidylserine #= 1,2-Diolein & % &4 4& ( blank sample ) - Ep-
2 PKC A &M » 24 pmol/min/mg protein F& 7~ °
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AN

BREBRTGNEZERRZ ( measuremant of protein tyrosine
kinase ( PTK ) activity )

LT R ST PR YN S ST
100 pl » €4 50 mM Tris-HCl ( pH 7.5 ) » 20 mM magnesium
acetate * SmMNaF » 1 mMEDTA - 30 uM sodium o-vanadate -
% 1 mMDTT » 4 20 °C F Az A 5 pM [y-"2P]ATP ( 4000 cpm/pmol )
ARIERE 20 5482 oA 1 ml20% ( w/iv )eh TCA &t R JE o
B AME G I L A AL 0 {25 s poly ( Glu-
Tyr » 4 * 1)EHEE - REFLEZE FHho 1 ml20%85 TCA »
sbEF R B A AR HREBEE -  ZEHARERE AR
ETRE -

fu~EZaiBkER Z ( protein assay )

% & H 8y £ 4 A Bradford protein assay ik LB A K G
% <T $2 Coomassie billiant blue G-250 7 & & &4 &4 » & & &4
ATEGLENG BRI EETLA—4F| iR E BSA flo A S
4-Z — 5% #% & Bradford protein dye » Ak & 595 nm T LA Z R A&

B RE % BURFHFTEREFHRSLZ ODAE » PFTHRE

BREBGRBIHIEGZRE -

#@H B ¥a¥iE ( western blot )

A RIEZS PKC XBikey i E 2047 R 30 pg & #ok 2f
BB 15ug (K% 24E86]) » 5% sa A PBS &8k (M4%=)
#% B $ Treatment buffer (M4 =) ;24 & % 10 548 » iR F ALK
& ¥ BifT SDS-RAMEBARRB T AL 58 ] SDS-BA M

-18-




BRAER S Bk LR AL A 4 % Stacking gel » TREAA 10 %
Separating gel (F4k=) - BHEHFXRBELETAEE L &
BERES®R (1 X Tank buffer » M4 =) £% LT Eokis » %
B REBXFARGERPANRE LM ARZ UAM T L 140
Voltage » 35 mA BTk - EAERBEBITEAHB[59] BB
24 2 Ak %z Electrotransfer buffer (l‘fd‘%’z_:—) 5% 10 448 0 122
5% P4 R RIZE4) Whatman 3M JE4 L » LS A IZIEM A
bR EEBM D RREAZRKZAEYG IMIEL B
Pedg A2 H A 2 &8 14 # A Transfer Holder » #k % & # Electrotransfer
Tank # 4 ‘CF » #47 100 mA T&% > EEHBBR%E » REHML
B siEAN 10 mUem 43 % ( wiv ) FBS z 4 4% ( Blocking
buffer » 4k =) * EERT#H 1 hiF - KB wAE ( PKC
isoformAb o ~BI ~BII vy ~d ~e~ 1 ~0 ~A ~pu B 15
Cell cycle protein Ab : Cdc2 ~ Cdk2 -~ Cdk4 ~ Cipl ~ Cyclin A ~
Cyclin B ~ Cyclin DI ~ Cyclin D3 - KAP % Kipl % signal
transduction protein Ab : Raf -~ ERK-1 -~ c-Jun & c-Fos sa-
tubuline 2, Prolactin ) # 20 ml 4 1% ( w/v ) FBS & 20 ml &
BRE O RBACBERETETHER 3 L ZHREHR
( Washing buffer » Ftsk =) F @R BR 10 548 K BEF
Pe—REpT R - HE B E— P UAE 20 ug Secondary Ab 4 1%
(w/v) FBS &5 20 ml i » REBR TR Lv8F KLU
BRAFR2R > BR1054 REFEF AR THE - LK
B AL 4 4Z N 20ml &9 % 5% ( Substrate buffer » fH4E=) -
ek 7 mg & NBT & 5 mg &) BCIP i#47 2 &, R ML » HErg{bih 4 4,
LTAHEAMES band KR BPT A EETRELZERE - FikdeiF
A3 -
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+— - &% TRE ( immunoprecipitation )
B 400 pg &4z a8 hu N 2X &9 ip buffer (M4k =) A Z 1 ml -
& fe A 10 pl & phosphotyrosine antibody » £ 4 °C F RME 3 /N85
Z 4880 10,000 rpm 89838 E 4 CT &S 4 54 FELFR &K
#% A 1 X ip buffer it iT# 4 » H 24 10,000 rpm &9 # 3% f£ 4 C T &
4 hE 0 BBHRRIE 0 MR EFR 0 e N 100 pl & PBS SEARIT
BX4 Bp <] o

+ = &% %R Xk ( immunofluorescence labeling )

HEHEERRAREHTFTEEN 10 %2 HHRRE R a3
BB T X3 BAABREASTR  BENEHER LB &
ER—_FRRE  EEB-LRFFRARENBEHRENKE B
- 0.1 9 Triton X-100/ PBS &2 20 54% » L L B RA M - HFH
BRENGSHE 3 W4 ey PBS P A — B BERIE
HisEA BB 25 H4E2 it UPBS Ek RBEET S THAEHR
#HEPKCa RCHEA 18 (10mg/ 1 mlPBS-029BSA) - 1
N2 UPBS A3 RABBRRYE BRS04 - EF A
SHFITC 2B £EERTHR 45 048 - RELERALR

A mountingmedia * HUEH K FEEXE -

= - gg*ﬁjggg%ﬁﬁ&ﬁaﬁﬁ ( laser scanning confocal

fluorescence microscopy )
AU E ST e £ B B AR TEE ( LSM410 » Zeiss ) 4
RN 0 s 4E4E A Pl-Neofluar (2X #v 20X) &5 47148
(NA=14) -BRAABFI A LM EHE » Z&EES Ll » 14
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A8 Ar (188 nm)#A THEBER LA RETHEBRER
( 515-545nm ) SA#RA FITC &4 Fa f/A (543 om ) 45
WA BB EMESEE (590 nm ) UEE LSM {2 #4738y
mfntEit c RIMAETERTBHUES RO ERELRZAFRBILEE L H
%% -

+w - A $iE ( histology examination )
EEBEEAMTHEIMNZG A G RITZ N
hematoxylin B84 (eosin ) % & > H B F 4 L8 E -

+E2 oA RN R AHERRES Tk ( SDS-PAGE )
| MAH AR PKC ERURH ek K A4 30 yg A e
S4B 15 ug 0 o3l he A PBS 4 1% 1% B 2L Treatment buffer ;& 4
A 10 948 BB FEAKES T Bi#4T SDS-RAKBARE Tk
%7 » #8144 24 Comassie brilliant blue % &, 1 /8% B LU iR & RR &, -
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M~ TEER

— XA HHANSRE

REEAHALNHAY  28EHEAAGHTEHZHE > LF %
151848 ( polyestrus-cycle ) | FIAREETH R EEAS &8
W RHARALTEY EAEREIFHRALEREFA
Mz kG GEBRRENTR BMAREAELE | 57
—HEFHMAGRANAEEANAOR —BARAE > T4 T wE
BPHA 0 LEEEATH (proestrus ) @ HWAMK S FHM S EHZ L
Réafh > £ TR AN S F iz 0 2.8HH (estrus ) » B
S ZRERRN - BETFAIL  BRRSZ BB LEtatm o 3.
B4 (metestrus ) » BB ZRAIL B4 G LkiEH
E¥ 5 4MEH (diestrus ) » Exmmii) » EFR S G0KE
37, o

FHREHEAMAGRANHFERNETERUEBBBALERES
1548 M TFEHEELELABERKRE (MEREREABRIERY
FILR) UEREFETNBEUAPKC ABEZEATHEE(H
2) e

—~ERsEARE

EBREZEGOEOR  RadGEEHERRKEERAFR -
HREREINGHE S R (FREZHFALR) » FEGHTFE
(R BEEMGHFE (HBE) $AFS (B 3 ) - mAsHHR
MR ErHARAE LT RERAMNBEEBARNBENOTEAMEE
¥ (K1) -
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E-NEFLERBERARES RHERFE LY PKC FH#1b

PKC ZMHRAETZABF T ALBEH TR FHERZ U
FUEMRAE c THRBEBRREY S ROBEEZAUEHER A R
B X8 45 TiFE tafin d RMHE S0 2R > 4818 DEAE-
cellulose chromatography #% R 4h1b 2 4% » B PKC &4/ M - f£ 4}
Bk EESTEEK T @i 84 PKC 89iEH % 57.5 + 4.0
pmol P/min/mg * HHBEA RN FTEL S 1.5 = 1.4 pmol
“piminmg (& 2 ) >  WEZMABBEIHLEENSEALE (p <
0.001 )°M—2’mi§éﬁ%ﬁ/@f§ﬂ€ﬁ PKC #4714 % 236.8 = 88.6 pmol
p/min/mg - AMBEA AN FETEKS 1248 £ 145 pmol
P/min/mg > AHF SR IHEBRAEZIMEAABRENLENRE
o A EERT B LELR[60]-

WA EFLERBEAL S ARBREE AN AR T OMBENS
(PTK ) #1t

FREFLSVWEABRTOHBETHEARIEZAHEIL - £
HRBRERARBEATELRENT  BARBREQHBERNA
20.6 % 3.2 pmol **P/min/mg A& 20.1 =% 3.0 pmol **P/min/mg( % 3 ) -
A EHMBE AN HBERARBEAS TTARAHBT O UIEENR
%] % 36.8 = 5.1 pmol **P/min/mg & 42.5 % 9.0 pmol **P/min/mg ;
BSGR AR R R A R Rl Rk
BT AABREANLEGLE -

E-HEBREAT PKC R EFL

HETHrERFTPKCEHB AN E a8 A M K118
%1% A Transduction Laboratory A7 & # 8§ PKC E MBI = &
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REASHBETY (B 4A ) BRBEELRGE 2 XaF7 (B
4B ) ¥ 10 PKC £4#4%8 (o B~y -8 e~ ~0 ~1 "X Rp)
HER - AETETEAEFI0ml F 1 gaBagEERB
4 Konetes homogenizer HF & 30 k4% > £ 4 CTF A2 Gk o 1

B o EFREAREEH EE (westernblot ) 447 - ST R 5
=4~ 80 KDa & PKC o &y '~ 78 KDaf PKC 6 &~ 72 KDa & PKC
C~1EBABER 2L PKCP ~¢ ~0 AU BIAF T 75 RIE H
B ffrA PKC B4+ 2 %]4 54 KDa > 48 KDa » 42 KDa
& 24 KDa / W44 band i 3 » £ F 1F maker &) brain cell lysates tk
#: 7T 42, % non-specific band = # 34£ PKC 1 # 150 KDa & 65 KDa
&) F % band & 3 4£ PKCpu & 78 KDa » 65 KDa & 38 KDa 5 =
#%& band 4 & non-specific band ° X4t h & » 8 F & ITE e F ik
7 0 anti-PKC o &7 antibody 3 RAEL PKC Yy X E R JE » B gk >
anti-PKC y &4 antibody 3t R & 45 & 654t % PKCy {25 sl 3K PKC
o ETHALETTAL  -RBELRBETESF 5 4 PKC E#H
(0 8 ~C~1RL) BREKRERAFTELE -

A -BFRLSH PKC RHBG AR
RIFEHERFLPKCEBBELIGHHHBRIEZLA T A
ARZMBAHBEUWBITHETAAE  BEL-SHE T
BEFWHZINERLRE 2 RAZBTREREGR J:r;ﬂ_ﬁhh‘% BE
BAgEE) PKC a REEBEF R BEBERLAZHGHNB g
Ao R BaER MAo FREELZE (P <001) »
el SHBattBr THARERES BAFHEELEHL (BS5) -
ERBEARRE S AHBAEZTTHRPKC an£REK
& MBa FHEELE (HHBELRZITARENS LEAH
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BREFELERENGE

FEERERAHAEFTHERLT ' RACESBB MG ¢ AAER
WA SR SR FE NS QIR A A —
B fERER BENBEEMIHE B4 LA5E - 5
TENRHARBEALABTFTEMERSGPKC LR THHE£
FBRHEE S ROBEREATFELATENERBERISG &
HBEEABTEFELEIH ERXRFETETFENRIKE LS
Hety > PKC o R A G HBER  KFaFBHELE (B
6) « PKC CETEIRHEARAH B aEAAL » EEHBE L
RlERM AHBAFRENLZE - AR E N FEN
B PKC o HBALBAEBRENGTR  EXEBALMER
& e R B L9 E S - PKCCRIRBAFTILE RMIEA
FHEEHBARES AR ERBEENOABBREIGLES -

t - BHBETFEEINGHEBAARKET SR

B EHRToPKCEFRBELRE S ROBRELTHEE
HEAERAEEHEOEAR 2 E-FTREREZLLIG R
BHEAEO 1235794 REARHEFETFPKCH
it - RBAERMHRE LERXFRARKEGEATFEHE SR
2 RMBARNAE T RTTEFTLHBALARESTTELER
B0 ELEIRKEERABATE (B7) ' £NTRTF
TETHHIWFRTAEIRBEALRRTFEILE @iic KATiE
ﬁi °

N FE AL R B 4 L
HESHEZEORTUEE FEAH AN SR R 4
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EEmANEES M E R WA EE SR E 5 o
EMAENEASY T TSN BEFARME B TE 9 RNEA
gL EaiEaSRERYEL -

- FERB A tmpyRHEH
HAAMAAEZEF A RERANRERE  ERERH A
B HER e UE 2 REHBALRLI T aBEAHFS 43
RE(B9AROB) AEFTAEF | R sr AR ERTH
o BHEEEWBFE TR RAER2RREI RZMEIRKR
B (B 9.C : 4% % 047 2033 S Emp/10 tafs) » KILIEH
LT H BELERBETAMNE 7T RAFETEERESHRA -
THARAepEafomEE R TR TFERMER -

+ - £& 8254 (immunohistochemistry ) BB X & &

MBS PKC AR E

EIMGRIBZYS BBREATFEETRE L REFTRRE
g RBEEE IRER  EFHH I G hypersia £F T F9
BOR T mfoibp el MTENE @A FRAER -
A hematoxylin / eosin ¥ & BT E LB R M F T BN BEL4LE
Ay (810 )  FBmse - mi s Bk 54
FIREMINFTR BEEF2RRE3I RZEEERAMA -

HERBRABBERY  TORBEFEMRBLIANARE S
0 B el %7 a2k 1625 ( immunohistochemistry ) R 4545 « &
RETFTEFORS  UEHFTHEREELBETHEMARPKC o
BRATHLETENE 2LNBEATEARABRASTH (B 10) -
M BERBEEEREAMM  PKC o 98 L ETEIEIEE &
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BomBLEREAAUR (B FHEETR) - AmENE
N E L THRE PKCa fh  MBLBELRERRAHERK
FRBARE | REE T RABATBEK - A4 B ER
Hitafo ML THMEE PKCa (B 13) "MBELER2RARS
3RER (B12) -

T PKCo » PKCCH s Emi )i B ER(E 13 ) -
MBZESE 0 RLbgr » THIRARBE AL RHIE > PKC C EHE A
HFEPREFHE S (B 10) »r MAREaEaLiidit
hodb o M EHERE AR EER[61]

F— B AERER T PKC ey ¥4t
FRT—PRARSHETEOREFTEHBERBARERP
AR EETHETPKC a ZOELE 2-5S REE 0 REbix -
WAL B e Bk TH 45 K%~65% (B 14A KRB ) ' 2
REMBES R AFAE (B 15SA A B ) » LERLHELS
down-regulation[45]- B & % 0-2 RGBS ERY L 04X EHE
J&F &4k » down-regulation TTHEH AL E 1 Rt BB fota
Bl mAEE23 REHEA (BIC) - EXEFENE ¥4
BERMREH > PKComBEa TR (B14A15) -
PKC € 4% 3% & & mitogen » # R & down-modulation -+ f& 384 &
FENE HENM  FER@IE 2 AR H 45 » PKC ¢
et (B14R15) - REBAMBES Y £F 25 F 3
Rz Mm% 0 Rtb#r » PKC ( e4 48884938 hu K 4 200-300 9%
(B 15B) »r muEdsidnieios s Rk EimE - 4689 PKC
EHEE 6 RN EHBEBRTFEINE GmnE R L Hod
THEHAEHEGRE (B 14 R 15) S BEBAREEY
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PREE S, ZFEIRIES RZMEE 0 Xtk R » A
£2 200-300 9% (B 15B ) > ML EMBOAATASHE,IE
BERAM - A LS RO MIEEL[62] AFRREHME ( Gibeo )
IR EPKCy B RERAELRBEELFE R Ay 947 (B
16) -

BEARARMAOMZTIGHER 2 RABRIEZA T ARG ARFE
HPKCP e AutE&T  EERECUBEGEF R FA0HE
ZHEME HEPKCRBARAAM PKCe£E 2 ~ 3 Réita
FHEARE R BME MR ERES ~ S REAFRMHEH PKCp
A BN ERYERAL BERS -~ TRERAGL G HRE
Fyaedl ~3 ~5kEAREHA (B 17 A 18)

+ =R EME KX G ( signal transduction protein ) & 4-4F

PKCEWERHA—BEEMN_HNEAE BB PKCH
R THEal sk~ HARNL - ARABREEEAE LR
Bl MeEFTanimERgEat gk Lo — %4
MERELENEARNEEG - cRAERXPKCHELY  THEHESZ
AL UATROKEET cRaf W EFELHTLERA
PKC o 48 #84( B 19 )34 s ey 4= fe ¥ €A ERK-1 ~ c-Fos & c-Jun
AR RRERLBEAEE 2 - 3 R KZHEQRAEH
Au » i H.3% i& phosphotyrosine & %, 7% U 445 4o b 8% ERK-1 £ /%
1t % (B 2023 ) -

E-BHBAAMESFERETAHERA
BEEAXZIGRHURBERERFREAERZIRBEL AT
THLE BRI R B o R R E 30 pg/pl R e F 15 pg/pl ey
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BERPEHRANBERE Tk AR1% X Comassie brilliant blue
o AhTRENALEBRABTHAERCARE (B24) - &
FEREHBERAE TR ZEXAEFABARK EF
ThRAEALFORBE PR TmRE FEAR -

+vg -~ mpE K E ( cell cycle protein ) 4%
HEXSBRAIEAGBREAG AL G &S  ERBEAKR
MM AR ANRARE R AL AR 23 RIMA NSk
SEBEMER EATEREE RN M e TR £ e A 8
AR BTHIR AL TRUEFREFTAsHfwe
BN +HEEG RS 635 Cdc2 (34 KDa ) ~ Cdk2 ( 33
KDa) -~ Cdk4 (33KDa) ~ Cipl (21KDa) -~ cyclinB ( 62
KDa ) ~ cyclinDl (36KDa) ~ cyclinD3 ( 33KDa ) ~ p27!
(27KDa) ~ Rb (110KDa) ZRb2 ( 130KDa ) - ¥ 4% %
PBAHBEREZIGHEE 2 RABEZRALLEETRES » &
BHRAH Cde2 ~ Cdk2 B cyclinD3 ZHE G AR MALE 2
RAFZACHRBRAFAREWAGER (B25) - LA =pBH
BEARAZY  BEHHEAAAHMNEZEEGRFLIRAR
BIGEHHABREETH - AR RERE A L@ E ¥y
Cdc2 ~ Cdk2 BocyclinD3 Z#Ea#EEE | R AR THELHE
e BRI RBEFERE FSRKMAELTHE  EFTRE I ReF
Bl FARELAR (B26) - METFENREGZHEEERRAR
A8 FE ; Cde2 A RAMBEE X RBEL 2R R EHENE I X
B Ea XkEEARR CAO R EIRBFIRMEZRELZAFRKRY
ZE cyclinD3 QM AESRARRS METHE 225 9 ReF
EERELIEEE 3 K486 - FMRE G ZREFEER

-29.




B 6 £ I 8t Bl A $E /L 0 {12 Cdk2 & cyclin D3 £ % 5 X 8%
RREARER (B27) » —HBF IRBRFLAA - £EFTM
Bty =HEZGXRAEHAR £ 3 REARRE  REHERK
ERTR > BIRGRAZRAE W £LE X Cdk2 & cyclin D3
E¥ e g HEZRBEIRGERA -

+E2 - FREEILKHER (prolactin )

FE BB £ AL 8% prolactin B9 & B R ARB A
BENRNESIOREL£RA MEARETRERES (B28) -
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FIRAFEHEMNBERBERRESL 2% 4 RAIGH RS
BB EASeE s RIEPKCEBEZEARBELARTE SR (B
BRBEEIOR) hEMRALHET BT PKCEHRILHE
B (RARYWE) TR EMBENRIREZE - BEALREU
CHBETHEEMEMEM[45] @i gt PKC o Z AT
%’@ﬁﬁg%mmam&%&%o%%&Aﬁ%ﬁ%ﬁﬁﬂﬁ
AR F RS ERGABLES B 64 | LA Bue down-
modulation 3% o H 4 » #4155 RIS 8 % % B PKC B8 T4
RanXEEBRSE PKC #4754 &L R PKC & down-
regulation -

FRAMPTKiEH  BREXAREFAHBERARBARY
M RTAE@EE R TSR EABEMGES - Dubaybo
A ESR > ERAMELARSM > PIKZHERER
% HERARKMYTHRERBR > THEERIEEAZTHRESR
REIFFER o

BEMNEHNBREAEO 12357 ~9%FF7T
REA PKC 494t » B RBEFF TRl R A%E » £ 71
B3 RmbyrEse RS £ 5 RE - BFRBIHERK
FIIESE P B 2 54 PKC o 8938 ) BLART B A RE M -
1% 6 % fa B H &9 histone kinase JEM R VTR R A ¥ PKC
o 8 R E K o

#& 1% immunohistochemistry 898 Z¥H H EF 2 RRE 3 RZ
FRBEREAE  PKCoERBEONHEEGAMMOAT
mBah IR EETminE &) PKC o £S5 E 8 o3 518 iE
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AT oo B PKC a8 e aei AR » I
At B E 4 PKC o i) © PKC oo 48 sb ik 8 42 ] 4 sk S0 B 758 & 38
BB afe > MARIRKRGFEIE » Chen C. S.E AL H PKC
#{y 8] 4% B Bl 05 € & 75 1tFe down-regulation 8937, £ 5 4[66] M
EAR e EAb S ST ST LK 2] » 13 X folic acid 3% % B R
A4 %[ 45 1> PKC a down-modulation #% % 3775 38 74 &4 Bk /0 R
AERAGETHE  BEAEALE EEANITFRFRRLE[67] B
st #1232 & PKC o & # 514 & down-modulation 5T 4 £ S tm i 65 4
& ° | |

REHRMOBER» PKC  ERBHEEABNH S ERFHE R
B EimeiMan Bt e s R EFaE o B4
# 1% immunohistochemistry 8 & A B TR £ R FPKC L H ¥ v th
Rg MEARBBAEARFGELLY ERALEHS T
B F SR BT, o fldofE Xenopus By FEtafi R KRG Rah 4
Famp v EBELAR PKC C eV B ArmEaens REl
[68]-b4h > 42 Rat-1 S mpng 3 PKCC F R4l 4 & »
#b 8% &y platelet-derived growth factor & phosphatidylcholine-specific
phos-pholipase C 74 3] A2 &) PKC ( i & % 33, € 3% /v mitogen-activated
protein kinase &7/t |k tmpi g7 [69] -

PKCCHEELTEIRLE, w EXGRI Flas i
ER o AR BRAIIFE R LB FT 4% PKC C Mk A i ta
B3EFE 0 4o PKC o 781t » MW PKCCOREmM AT R L F
g o

HR2ZT @EXRRY PKC 8 TRAZASHF—EAAE
# » Mischak etal . #8856 & %3, PKC O & NIH3T3 mpaeh £ &
BRE[TO] ML RFETERBE A AENRAZELRRAPKCS
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SRR A s BEW T PKC S HE—18 & Wiz e
A AR PKC LAPKC AAREHAFIEPKC CARELY
homologous[ 71,72 ] {2t R E R A E M B ASEER A EARY
¥ hotd X B PKC O Aa 8 » 3 X ;R PKC1L R PKCA TAEL B & 7
e 2R TRLEREERBLAYT@BE RN Rfo-

HEMOTRER > TUREHEEF 5B ¥ PKC
down-modulation » iy B » &AIFBIRF PKC £ AR T EE
MEBOER » A PKC EHAE mRNAGASEZELRAE -

TEHBEBHERFTAPKC LR B E THEEHER ) &1
494 REAT c-Raf + ERK-1 + c-Jun & c-Fos &£ PKC a down-
modulation B¥fv F F R B m BRI FE BT X FE £ IR B ho » B 4 ERK-
1 48 4841k tyrosine S EAT R MB T RAL R LBERLE
M & 38,3 Ao 5] B, 3L 8F PKC o & down-modulation & =T s K. & £ &
VEILRE ) MERREATHEMD »

MEBERZE 5-T R TERB|EZ| A prolactin 89 & H » iE
#1 Croze $AZFEAM[ T3 | 2 AR AR AR L—FE
BF A prolactin #5 %3, + T 4£ & #| B radioimmunoassay ( RIA )
EREFERER -
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oA BRI
ANBATaffE ¥ PKC 20 A5
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TP XHE

HARAGOFREAB AT RS @B ey PKC FHE VA
M Ak TR — 5 AMIE A% PKC B8 AT - AR
BEUATHER  SCREBEHIR@BENRY  UEF ELH
Mo B RBEAATR AN B Ee) PKC o tiSE S am A s
1o fE 2 Eei PKCa BlA A £ 8 M R 88 @k + PKC 1
#A—3 - 12% » PKC § & PKC 8 Efafh } 4 R ta BBE &) % Ao A5
Jra o dESh 0 2-4% 8 41 B % THEE PKC o » PKC 8 B PKC C #45 Fl
&8 - Bib £MHE R PKC ZEMB TR EARTRAAETESHEL
AW -
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T EE 1

In our previous study, we had found that the reduced membrane-
PKC activity was associated with the malignancy of liver cancer. This
study was investigated the expression of PKC isoforms in human liver
cancer tissue. The samples abtained from Department of surgery of
Changhua Christian Hospital, were subfracted into cytosolic fraction
and membrane fraction, and analyzed by western blot. Thé result
showed that the membrane-PKC o in cancer tissue was significantly
decreased as comparing with that in the adjancent normal tissue, while
the cytosolic PKC o was not different.This data was paralleled with
PKC activity in human liver cancer. Whereas, both PKC { and PKC &
were significantly increased in both cytosolic and membrane fractions.
Moverover, these various expression of PKC o, PKC & and PKC
were observed in all of 8 patients. Thus, we suggested that the various
expression of PKC isoforms may be correlated with the development

of the human liver cancer.
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2 e
%>~ Bl &

—FE45Fo i BEBS KB A9 Z G kB £ C ( protein kinase C » #3
# PKC ) &# 1977 4 stik Nishizuka 5 37.[ 22 14 B & B 2. ¢4
ERRAHE  PKCA-LRBH/BETRESN R THEEE
2RE[27T ) ~ #HaBEREZHIER FHlgmid
phosphatidylinositol 7k ## & J& 844X, 3t £ 40 diacylglycerol ( DAG )
FofE /g 122 | Phorbol esters B A juigs58 Fi75/t PKC #44F A
[52,74,75 - 2 — s tmpa sh ey B 4o & K B F ( Growth factors )
#% @ % (hormones ) » Fuid @ {84 % ( neurotransmitters ) #4%
REBEBEAOREY » PKCHE—EEZHFE[ 76,77 ]- PKC
BERESEBEHmBRENEN GitmintEgsd ( proliferation ) »
ta fi ¢y 41t ( differentiation ) » £ E &G &R RE BT %[30]-

RADHERDERTELLREGH—EARE  FEER
B+ AREMEGAMERORCESLELEGTESE  RIE 199 &
HAEZASHBET HEATABRRE ST A FHETEATH
H2T02 AT ERELFECTAIEN2072% - RHEMFRS=
% JA A AT 4a B % ( hepatocellular carcinoma ) - B % %
(  cholangiocarcinoma ) » R AF @ 8 B2 % % ( mixed
hepatocholangio-carcinoma ) - £ Z#BHWITE ¢ + Fia B
HESEHRS  #41680% MEF 60~ 80 %% & AFAEILIEE
ey BARMESI - 6% 95 B AT EH4A B—AF K&
@ik ( HBsAg ) » AR % PeyFsaix ( flavacidin ) ik 3%
HEATREAKREEM -

AFEAF st BERRBAE  E5BFTAKRE UINFHF
WAL RACERAEREROF RETER - AATRE
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Z 85 R LA RE S KD AR FI BT 0 {2 AR A/ A H BT 2 2T 4R B
F KAtk o 4 Reifenberger % A 84 PKC & & 37 A &4 & 15
Lo REaZNBA[78] £HERA PKC &R £ T H
& IE B E R T A R — B R AR 3 ( tumoral marker ) - @4 AZEZL
5% ( breast tumor ) BAS T £42 884 ( pituitary tumor ) Fuo B P4
424 ( malignant glioma ) ¥ T4 3 PKC #EH1E 58
[79-81] - 12 & £ A$EABEARAE ( colonic carcinoma ) T4 37,587
iy Ko\Foe PKC 8973 & 2 RILeh 4 R Br £ PKC #9731 & 188
[ 8283 J-4aRley » iEHEAREMR MR EAEHELR
( psoriasis ) BEF#AMEEMR FHHFREL PKC &5 AR
984 ] AR IR AEE tafie ¥ PKC By $4bef T HA
PKC B3 o R IF ke R -

ELHOHEER 12#PKC 248 (o ~BI ~BIL ~y ~8 ~¢ ~
0 1 A nARu) B BEESBAERRGERR =BT
%Kﬂﬁ\%&%%.M%thxS&Ciﬁﬁﬁé4§@%&
EE T EEPKCY  NRORBEMRARFE MR HHBEK
FL85]stth REM @B EHETHERAL —LELHPKCE

B EEEARETTIFEAARNBAMERTE ° #hof Swiss 3T3
| fibroblasts ¥ » F PKC o ~ 6 ~ € BRE 89454 » # % %] bombesin &)
R %% 0 PIP,/kAZ Ak DAG » £ 30 o5 ¢35 ¥ PKCo &5 %37 -
PKC 5 B 4 if 6 81 fm f i 18 4 32 % down-regulation + {2,% PKC C
T ERE KM RE G late F 5% 2 PDGF & 414 - PKC
atERE Kty BIERAIRAIEE -

Bio— LB tmn 378 PKC B XA M » 3ub B
MEAARERHELG 0B E RGN Pl EARETFY
C6 glioma cells 5 & PKC #7351 » mbFH L H# PKC o

-38-




RKELRBATER[ 86 ] A sh£ K E & & hepatoma cell line MHIC1
% » 2 L PKC o anti-sense oligonucleotide & 32 - i Rmpst £
{21 [ 87 ] ¢ % 4& HT29 colon cancer cell line ¥ X & % 3% PKC pII >
BB ERTEH[88] BEERETPKC EHMAEE
WAkt P RERZGAE -

AT — g4 P15 B HILL BES ( carcinogens ) Ffih
B mpE o TR &G E#EE1t ( phosphorylation ) Fo /&
& 4B %75 Ve 98 SR 60 L[ 89,90 |0 K i f2 ASRAT B ¥ PKC AR HH iR
HMALESTH - AFREANGSUHAMEAF e B EE
BATHE G HFHBRETFEARRBEAAEEFAERAZ
e PKCEM S RELEN B BN E PKCeyFH A
FEfae)  BEEATEASS B B rZ PKCEREEZ
T - RETRE—FSUEFRLEREPKC EHEHENAR -
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B RRAHAT K

1.5 &%+ C 2488 ( extraction of PKC )
HKOAHFRABERARAEELEARERTHF 28
MREZEHERERBTBE -T0CREMRT ] 0.1 L2 A4
2 feA 3 ml e AER A ( homogenization buffer A » Mi4%
=) » & E % ( Wheaton  homogenizer kontes tissue grind pestle
10 ml ) 5t 30 RA{E fm BORLAR » AFATIF EERR 4GB ( Beckman
GS-6R » 1000rpm » 4°C » 10min ) Bttt  BHLEER
442 5w ( Hitachi P56A 100,000 X g » 4°C » 1hr) - &
#% 2 Fi#w% (supernatant ) BPAmBE R aisuf £ C 34 @
Tk (pellet ) F 24 1.5 ml BtAhed 0.1 96 Triton X-100 &4 4a 2% 5
BRRAAGERZHG N 0CTHRF | hof BRULFHEC
( Hitachi P56A 100,000 X g * 4°C » 1hr) » BEOHAFZ EER
( supernatant ) E & miaBE ST aKE | C 9/ E » HERE
MERRAEELETOCT BFL—BARRRBEY -

2.% G &+ C 244t ( partial purification of PKC )
TERFERTBEHE2E AN TR AT ER N

BR °
3.EamEBEECIEHAE
BRI ERTBHLENT IR BRI EE £/

pre
Bp °

4.5 & & &R Z ( protein assay )
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RRF L AFTBFLLN NI TRHBEFT EE D

£
gp °

5.@% B85 #7iE ( western blot ) |
BRI A RS RFEEN IR REHEFT EE 1

i -
6. =45 A 50 8k 4- 24 6 BBAE A E ok ( SDS-PAGE )

RRT B REBRFESEA IR TRHHAS AE T2

B e
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B~ &R

£ 144 8 MAERREMASHEAIAE ( hepatocellular
carcinoma ) & &F » BIHFHEBIFLIFEE A A RR LT
BMEEAT ALY ERepENelBBE LTS 48E C » 3E
EHREGUER . SUNBEELHBRASERHRANEHE
k4 APKCEMMARALBAMERETFAE T
204 » PKC 847 # 2 745.8488.5 pmol **P/min/mg protein » £ B &
85 MANEEASmBELNS 0 PKCHERABRMEIE R
539.7+83.1 pmol *P/min/mg protein » B f2 & Fo i % BF 4 4k 3 4=
et PKCEMZ 22 AR AHEEHES (p<001) (£
5) c HA A THR S EL T HBE Akt ffiag PKC
EMEESRAEY adeinie PKCEHER » b &M i
BB E S L TR PKCEN ) EFEAS=BY
284 PKC 8472 H & 64.57.6 pmol **P/min/mg protein » .4 iE 4 BF
‘a4 m B G 2% 4 PKC #97% H & 65.4+11.1 pmol **P/min/mg
protein * & PKCERZERERALH B LA EE -

AR MBEPKCHEEEFHKERBEHPKCER(KE)
FT 55 48 5% 4 B B 21 2 23R & PKC & H % 732.1494.0 pmol **P/min/g
tissue » MEFHAF AS @By a2 PKC FH
1041.5+141.8 pmol **P/min/g tissue * 5 3LIT 7% 48 2 4o i BE 4 5 2 47
) PKCiZ 2 A HBM R (p <0.05) o Mietafln K45 240
# PKC EHAEFAFAS AT E A% 5% % 431.0£51.6 pmol
32p/min/g tissue Fv 416.7+50.1 pmol **P/min/g tissue -+ if & R g b ik
EHAPKCE A FRAR R -

BTz PKC AU EZ O ERF BN REN
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Ao#H  BERERLEABELCHHRKAENELSF PKCa ~ 8 &L
CHEMBOEAR (B29)  mBANBESNE-HEKEY
ARERAHAELAENGPKCERIEE o PKC o £5FE A48
Pam R ARLMEE T A8 R E Ea 2L E S
(P<005) (B3031) ;s AFiE—HsEE PKCo L8484
#144t > 3 sh A8 & Amershma &) PKC of #1885 42 Rl &9 T % (B
32) » BRANEARY - A PKCORC AN BLLEN G Y
Blaf i mraf b EF A EARRIES > PKCOFRBELE

(P<001) r mPKCCHBEFLEMEE (P<005) (H
3334 ) - KRG UIEABFESHPKCY ~y Re » &RB 54
B(E35) - R#%EUSDS-PAGEREXBEGL£0 T HiEEa
Aty loading £E—2%% (B 36) -
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AMATREE — KRBT E A LS AT B E S0 ¥ hF
i 4k dm B RE B0 o ) PKC 72 4£[ 91 ] B34 AT % sk £ PKC
EhA ARG mEARARE e e PKCEHE &
BEZR IRBEARTRBRGHIMESFHLERERTHE
BVERETRER T LB 72 @PKCELAZRER
M A& o 8 T8 Kusunoki % A5 AR F A B Mol & 2 fa i
b ( particulate ) & PKC &M 2R B RALMA[83 ] mABLE
FRERBAOEHEFVTAEAZD L0 ras AR EEARBE
[ 92,93 ] Fl4k#¢y Ogata FALBEREABFELERLras A F
LEAERE (94 ) B s & AT B AL /& 848 40 B B2 20 -8 PKC
EHZBEATAESRAES Y ras FaHET/ILPKCHERER
#HERA ( down-regulation g A:0k-F R

LR FIE LAY R @€ 247 PKC
FiE S B ey E BT £ KB T ( hepatocyte growth factor ) 447 #]
Fappgthmin s &[ 9596 1 AL REERERABES
12-O-tetradecanoyl phorbol-13-acetate ( TPA ) X Fftm B G ) bm
[95] @ TPA £1 DAG Y& #4850l s IRAR DAG £ R 22
spiEILPKC » mAEFHAS T € REmi L K - X LB
R T PKC HFb ST el Bames £ & B L&
WEEABEAEAS T E PKC EMH ey B8 M =T 4580 4] 4
A - |

RMUBF EENIMERE TG A% miE L4 PKCa &
REBEERE > THELHBESL PKC /b2 down-regulation Afi%
R mAT R A T PKCORC R ELmie E Riafa i LY &1
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MBI EFASRRES RALSKT LT L EETPKCS
BC T He % S8 6 0k A8 F 6O T 4088 o

BBAETHRERE LT EAS P E i meg PKCEMLE
SUME CRLBEREAKEEAME  RANATREAMR
42 PKCEMMEREELEEMER[OIIAAMELE  ETHER
B A M ARBARD AR ARBUERS EEREIMAL—F
18 B 6 A7 B sk 3E o
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Homogenization Buffer A',

20 mM
0.03 mM
2 mM
2mM
0.5 mM
2 mM
1 mM

Homogenization Buffer A,

20 mM
0.03 mM
2 mM

2 mM
0.5 mM
2 mM

1 mM
250 mM
10 pg/ml
10 pg/ml

M4k = ~ TEIAR ALY

pH 7.4
Tris-HCI

Na; VO,
MgCl,-6H,0

EDTA

EGTA

PMSF

DTT

pH 7.4
Tris-HCl

Na; VO,
MgCl,-6H,O

EDTA

EGTA

PMSF

DTT

Sucrose

Leupeptin

Aprotinin
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Stock

200.0 mM

30.0 mM
100.0 mM
100.0 mM
100.0 mM
200.0 mM
500.0 mM

Stock

200.0 mM
30.0 mM
100.0 mM
100.0 mM
100.0 mM
200.0 mM
500.0 mM
3423 MW
1.0 mg/ml
1.0 mg/ml

30 ml
3.0 ml
0.03 ml
0.6 ml
0.6 ml
0.15ml
0.30 ml
0.06 ml

10ml
1.00 ml
0.01 ml
0.20 ml
0.20 ml
0.05 ml
0.10 ml
0.02 ml
0.86¢g
0.10 ml
0.10 ml




Homogenization Buffer B,

.20 mM
0.03 mM
5 mM
2mM
0.5 mM
2mM
1 mM
5 mM

10 pg/ml

10 pg/ml
0.1 %

pH7.5
Tris-HCl
Na; VO,
MgCl,-6H,O
EDTA
EGTA
PMSF

DTT

NaF
Leupeptin
Aprotinin

Triton X-100

PKC activity reaction buffer

200 mM
200 mM

40 pg
10 pg

10 pg
25mM

24 mM
20 mM

Tris-HCl, pH7.4
MgCl, |
Lysine-rich histone
Phbsphatidylserine
Leupeptin

CaCl,

EGTA

Tris
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Stock
200.0 mM

30.0 mM

100.0 mM
100.0 mM
100.0 mM
200.0 mM
500.0 mM
100.0 mM
1.0 mg/ml
1.0 mg/ml

100 pl

20 ul
10 pl
25 ul
10 ul
10 ul
10 ul
Sul
10 pl

10ml
1.00 ml
0.01 ml
0.50 ml
0.20 ml
0.05 ml
0.10 ml
0.02 ml
0.50 ml
0.10 ml
0.10 ml
10.0 pl




PBS, pH7.2 1¢

NaCl 8g
KCl1 02¢g
KH,PO, -H,O 02¢g
1£:E —$ K,HPO;, 239¢g

Na,HPO, 195¢g
Na,HPO,-2H,0 244 ¢
Na,HPO,-7H,0 3.68¢g

Separating Gel &%

1. 1.5M Tris-HCI (pH 8.8) Sml

2. Ammonium Persulfate (10 mg/ml) 1ml
3. 309 Acrylamide-0.8 % Bisacrylamide = 5.4ml

4. dd H20 8.4ml
5.109%SDS 0.2ml
6. TEMED 6.7ul
Stacking Gel 10ml
1. 0.5M Tris-HCI (pH 6.8) 2.5ml
2. Ammonium Persulfate (10 mg/ml) 0.5ml
3. 30%Acrylamide-0.8 9% Bisacrylamide 1.5ml
4.dd H20 5.4ml
5.1094SDS 0.1ml
6. TEMED 25ul
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10%

12.50%

5ml

1ml

6.7ml
7.1ml
0.2ml
6.7ul

S5ml
Iml
8.4ml
5.4ml
0.2ml
6.7ul

15ml
3.75ml

0.75ml
2.25ml
8.1ml
0.15ml
37.5ul




20 mM Tris-HCl 121 g

2mM EDTA 335 mg
0.5 mM EGTA 95 mg
2 mM PMSF 1.745 ml
50 mM B-mercaptoethanol 5 ml
Loading Buffer 100 ml
Tris-HCl 756 ¢g
SDS 20 g &E , FHEpHGS
ddH,0O 50 ml
2-mercaptoethanol 3.5ml
Transfer Buffer, pHB83 52
Tris-HCl 15.12 g
glycine 72g
methanol 1000 ml
ddH,O HWESY
Blocking Buffer, pH7.4 500 ml
FBS 15 ml
NaCl 45g
Tween 20 0.5 ml
Tris-HCI 6.05¢g
ddH,0O # Z 500 ml
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Washing Buffer, pH74
Tris-HCI
Tween 20
NaCl
ddH,O

Electrode Buffer, pH 8.3
Tris-HCl
Glycine
SDS
ddH,0O

Substrate Buffer, pH?9.5
Tris-HCl
NaCl
MgCl,
ddH,0

Immunoprecipitation Buffer

1% Triton X-100
150mM NaCl

10mM Tris, pH7.4
ImM EDTA

ImM EGTA
0.2mM Na;VO,
0.2mM PMSF

0.5% NP-40

5¢
60.54 g

5ml

45 g
WESL

5¢

15.13 g
72 g

5g
WESL

400 ml
484 ¢g
233 g
0.406 g
#4 Z 400 ml

2X ( 25ml)

50ul
438.3mg
10ml
0.5ml
0.5ml
0.338ml
50ul

25ul
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50ul
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Abstract

Our previous data showed that at least five PKC isoforms (a, 8, {, A and 1) were present in the
decidualization. In this study, we then localized the PKCo and { by immunohistochemistry in the
decidualized uterine tissues. The decidualized uterine tissues were induced by trauma-stimulation and
fixed in formalin. The immunofluorescence were photographed by confocal microscope. The data
revealed that the fluorescence of PKCa was present in the deciduomata and myometrium. In the
deciduomata, PKCo was mainly located in the surrounding nuclear. This phenomenon of localization
was especially performed on day 2 and 3 of the decidualization, just on the time of higher frequence of
cell mitosis. Since the myometrium with hypertrophy did not display the phenomenon of perinuclear
localization, these suggested that the expression and localization of PKCo may be associated with the
cell proliferation. On the other hand, the PKC{ was also present and distributed broadly in the
deciduomata and myometrium. This expression was increased and similar to the previous Western blot
studies. Thus, the data confirmed that the various expression and localization of PKC isoforms may be
correlated with the development of deciduomata. ‘
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Key Word : PKC isoforms, deciduomata

Introduction

PKC plays a crucial role in the regulation of
calcium-dependent cellular functions (1). Inresponse
to extracellular signals such as growth factors,
hormones, and neurotransmitters (2, 3), PKC may
play an important role in trans-membrane signal
transduction. It was also found to induce many
cellular responses including cell proliferation,
differentiation, gene expression and tumor promotion
(4). Over-expression of PKC activity can result in
multiple growth abnormalities in rat fibroblasts (5).

To date, twelve isoenzymes of PKC (a, BI, BII,
Y.8,€,1m,§, 8, tand p) have been identified (6-9).
These isoenzymes exhibit differences in function and
localization (10-13). Recent reports indicated that
individual PKCs was involved in restoring cell

proliferation. PKCa level was increased in carbon
tetrachloride-induced liver regeneration (14).
Selective decrease in nuclear PKCa and increase in
nuclear PKC3 were observed after partial hepatectomy
(15). Redistribution of PKC from soluble to particulate
fractions occured during liver regeneration (16, 17).
Folic acid-induced kidney regeneration caused
PKCa, but not PKC8 and PKCe to decrease (18).
Liver and kidney regeneration also induced primary
response genes, fos, myc, TIS 1, TIS 8, and TIS 11
(19-22). From these data mentioned above, it is
suggested that PKC activation occurs during chemical
or mechanical-induced cell proliferation.

In pseudopregnant rats, cell proliferation of
deciduomata was also provoked by various stimuli
including tissue injury (endometrial scratching or
transverse clamping of the uterus) and intraluminal

Corresponding author: Jer-Yuh Liu, Institute of Biochemistry, Chung Shan Medical and Dental College, No.110, Sec. 1, Chien Kuo N. Road,
Taichung 40203, Taiwan, ROC. Tel: 886-4-3896190-50815. Fax: 886-4-3890964. E-mail: jyl@mercury.csmc.edu.tw.
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histamine (23). However, the role of PKC in these
artificially-induced decidualization is ill defined.

Our previous data showed that the various
expression of PKC isoforms (o, 8, {, A and 1)
were observed in the trauma-induced deciduali-
zation (24, 25). PKCa was decreased in the
cytosolic fraction of the deciduomata as comparing
with that of the control (day 0) uterine tissue. Whereas,
the other isoforms of PKC §, {, A and 1 were increased
both in the deciduomata and the myometrium. It is
suggested that the various expression of PKC iso-
forms were involved in the modulation of the
developement of deciduomata. However, the
localization of these PKC isoforms during the
decidualization remain undefined. This study was to
further analysis the localization of PKC isoforms by
use of immunohistochemistry in the deciduomata in
pseudopregnant rats.

Materials and Methods

Chemicals

Triton X-100, bovine serum albumin (BSA) and
FITC conjugated anti-mouse IgG were purchased
from Sigma Chemical Co. (St. Louis, MO). The
monoclonal antibodies to PKCa and { were pur-
chased from Transduction Laberatories Union
Biomedical Inc. (Taiwan)

Animal Trearment

The virgin Sprague-Dawley rats (National
Science Council Animal Center, Taipei, Taiwan,
ROC), weighing 180-200g were maintained in a
temperature-controlled room (at 24°C) and illu-
minated for 12 hour per day (lights on from 5 AM to
5 PM). Vaginal smears were obtained daily and
only those animals showing two consecutive 4-day
cycles were used. Pseudopregnancy was induced
by vagino-cervical vibration with a glass rod for 1
min on the morning of estrus (26). The day of estrus
was designated as day O of pseudopregnancy.
Uterine decidualization was induced unilaterally by
endometrial scratching on the morning of day 4 of
pseudopregnancy (23). Therefore, day 4 of pseudo-
pregnancy was designated as day 0 of decidualization.
On day 0, 1, 2, 3, 5, 7 and 9 of decidualization,
both the uterus were removed, and fixed in 10%
formalin.

Immunofluorescence Labelling
Three micron sections were prepared from

paraffin-embedded tissue fixed in 10% formalin. After
sectioning, the specimens were deparaffinized in

xylene and rehydrated through an alcohol series, and
permeabilized with 0.1% Triton X-100 in PBS for 20
minutes. Nonspecific antigen binding was prevented
by incubating the specimens with 3% normal bovine
serum in PBS. After 25 minutes, the specimens was
washed by PBS and incubated for | hour at room
temperature with the monoclonal antibodies to PKCa
and § (10 mg per 1 ml PBS plus 0.2% BSA). The
antibodies were then removed and the specimens
were washed three times in PBS for 5 minutes each.
The specimens were then immersed with second
antibody solution containing FITC conjugated anti-
mouse IgG, diluted 20 fold in PBS. Incubate at
room temperature for 45 minutes. Finally, the
specimens wer washed again three times with PBS for
5 minutes each and then inverted the coverslip onto
the specimens containing 10 gl mounting media (PBS
adjusted to pH 8.0, 50% glycerol) for confocal
microscopy:

Laser Scanning Confocal Fluorescence Microscopy

The three-dimensional distribution of fluo-
rescent structures was analyzed using a laser scanning
confocal microscope (.SM 410 from Zeiss) equipped
with a PI-Neofluar (2x and 20x) objective (NA=1.4).
Observations were made on single optical sections
taken at 1 mm focus steps in the z-axis of the tissue
sections. The image from labelled specimens were
collected sequentially using an argon (488 nm) laser
beam for excitation and a broad pass (515-545 nm)
emmission filter for FITC fluorescence and an
helium/neon (543 nm) laser beam for excitation and a
long-pass (590 nm) emission filter for LSM
transmission scaning. We verified that there was not
mechanically induced shift during the procedure of
sequential image collection. The image dimensions
were 512x512 pixels with 3x8 bits resolution.

Histology Examination

After confocal fluorescence microscopy
analyses, all the specimens were immediately stained
with hematoxylin and eosin for calculating the amount
of the mitotic rate.

Results

After trauma-stimulation, the weight of the
treated uterine horn was increased from day 1 to day
7, and then regressed on day 9. As our previous
reports, the increased weight was due to the hypersia
in the endometriuin "where the stromal cells were
transformed to decidual cells, and the hypertrophy in
the myometrium. Hematoxylin/Eosin staining showed
that a region in the endometrium of the trauma-
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Hematoxylin
& Eosin

PKCa

PKCE

Fig. 1. Immunofluorescence detection of PKCaand { in the decidualized
uterine tissue. Indirect immunofluorescence of PKCao or { using
monoclonal antibody IgG as primary antibody and FITC conju-
gated anti-mouse IgG as secondary antibody. After fluorescence
image scanning, the decidualized tissue was then stained by
hematoxylin and eosin form parafilm-embeded sections. M:
myometrium; E: Endometrium. The arrow point designated as
deciduomata. (20x)

Fig. 2. Confocal microscope image of myometrium labelled with PKCo
on day 0 to day 3 of decidualization. Indirect immunofluores-
cence of PKCo using monoclonal antibody IgG as primary
antibody and FITC conjugated anti-mouse IgG as secondary
antibody. The image of fluorescence was first acquired and
photographed (image A). The corresponding image of LSM
transmission scanning was then acquired and photograph (image
B). Arrow point designated as the distribution of PKCa.

stiumlated uterine tissue as arrow designed (Figure 1)
was accumulated by more mitotic decidual cells.
This area was designed as deciduomata. The mitotic
rate was increased from day 1 to day 7, and maximal
at between day 2 and day 3 (0.47 and 0.33 mitotic
cells /10* cells, respectively).

To localize the involvement of PKC isoforms in
the development of deciduomata, immunohisto-
chemistry was analysis. The data showed that on
day O, the fluorescence of PKCo detected by laser
scanning confocal fluorescence microscopy was
localized in the myometrium, but not significantly

Fig. 3. Confocal microscope image of deciduomata labelled with PKCot
from day 0 to day 7 of decidualization. Indirect immunofluores-
cence of PKCa using monoclonal antibody IgG as primary
antibody and FITC conjugated anti-mouse IgG as secondary
antibody. The image of fluorescence was acquired and photo-
graphed. Arrow point designated as the perinuclear distribution
fo PKCo. (200x)

Fig. 4. Confocal microscope image of deciduomata labelled with PKCa
and { on day 0 and day 3 of decidualization. Indirect immunof-
luorescence of PKCa or { using monoclonal antibody IgG as
primary antibody and FITC conjugated anti-mouse IgG as sec-
ondary antibody. The image of fluoresence was first acquired
and photographed (image A). The corresponding image of LSM
transmission scanning was then acquired and photograph (image
B). Arrow point designated as the perinuclear distribution fo
PKCa. (800x) )

observed in the endometrium. However, during the
decidualization, although the fluorescence of PKCa
was constantly present and the level was not change
in the myometrium (Figure 2; as arrow pointed), the
fluorescence was detected in the deciduomata of
endometrium and gradiently extended its area as the
same as the deciduomata inccreased from day 1 to day
7 (Figure 1 and 3). In addition, PKCa localization
was observed near the nuclear of the cells in the
deciduomata (Figure 4). This phenomenon was
predominantly present on day 2 and day 3 (Figure 3;
as arrow pointed). )

Unlike PKCa, PKC{ was probably distributed
all the field of the cells (Figure 4). It was also
increased both in the deciduomata and myometrium
during the decidualization as comparing to that on
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day O (Figure 1), and was compatable with the growth
rate of decidual cell.

Discussion

Our present results as shown in Figure 3 in-
dicated that in the deciduomata the distribution of
PKCo was predominantly located in the surface of
the nuclear on day 2 and day 3 during the
decidualization. In the previous study, Western blot
analysis showed that the cytosolic PKCa was
decreased in the deciduomata (25). These observations
were suggested that the new and old synthesized
PKCuw translocated to the perinuclear fraction of the
deciduomata may account for the reduction of the
cytosolic PKCo..

According to Figure 2 and 4 , PKCo was
translocated predominately in the proliferative
decidual cells of the deciduomata, but not in the
hypertrophy of the myometrium. Chen C.S. et al.
indicated that translocation of PKC to the perinuclear
was consistent with the activation and down-regulaton
(27). So far, the similar phenomenon is also ob-
served in other some tissues. PKCo down-regulation
is found to be in hyperplasia of the folic acid-induced
kidney regeneration and not in hypertrophy(18). In
addition, PKCa down-regulation is also reported in
liver hyperplasia (28). Therefore, we suggested that
PKCo translocation may come to display cell
proliferation.

On the other hand, we also found that PKC{ was
increased during the decidualization. It was also
compatable with decidual cell proliferation. The
similar results were reported. In Xenopus oocytes and
in mouse fibroblasts, PKC{ overexpression de-
creases the requirement of mitogens for cell
proliferation (29). Furthermore, in Rat-1 fibroblast,
dominant-negative PKC{ inhibits, while overex-
pressionof PKC{enhences mitogen-activated protein
kinase activation by platelet-derived growth factor
and phosphatidylcholine-specific phospholipase C
(30).

In summary, the expression and localization of
PKCuo was observed in the developement of decidual
cell. Moreover, we suggested that the data may
confirm the role of PKC isoforms in the developement
of the deciduomata, although the level of PKC isoforms
mRNA have not been detected.
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Summary

In this study, we determined the expression of protein kinase C (PKC) isoforms during
trauma-induced decidualization. The findings revealed that at least five PKC isoforms (¢,
0,%¢,c¢and A) were present in both control and decidualized tissues. After trauma-
stimulation, PKC ¢ was down-modulated in the deciduomata but not in the myometrium.
Down-modulation was compatible with the increase in cell mitosis which reached a
maximum at 2-3 days. On the other hand, PKC { was not down-modulated. It was
increased both in the deciduomata and myometrium, and paralleled the frequency of decidual
cell mitosis. The PKC isoforms of &, ¢ and A were also increased, but they were
associated with the depression of cell mitosis. Therefore, these findings suggested that the
variable expression of PKC isoforms in trauma-induced decidualizing tissue in
pseudopregnant rats may be involved in the modulation of decidual cell growth.

Key words: protein kinase C, deciduomata

Protein kinase C (PKC) plays a crucial role in the regulation of calcium-dependent cellular functions (1). In
response to extracellular signals e.g. growth factors, hormones, and neurotransmitters (2,3), PKC may play
an essential role in trans-membrane signal transduction. It is also found to induce many cellular responses
including cell proliferation, differentiation, gene expression and tumor promotion (4). Over-expression of
PKC activity can cause multiple growth abnormalities in rat fibroblasts (5).

To date, twelve isoenzymes of PKC (o,B8L B, 7,8,€,{,n, 6,¢,A and 1) have been identified
(6-9). These isoenzymes exhibit differences in function and localization (10-13). Recent reports indicated that
individual PKCs were involved in restoring cell proliferation. The PKC ¢ level was increased in carbon
tetrachloride-induced liver regeneration (14). Selective decreases in nuclear PKC ¢ and increases in nuclear
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PKC{J were observed after partial hepatectomy (15). Redistribution of PKC from soluble to particulate
fractions occurred during liver regeneration (16,17). Folic acid-induced kidney regeneration caused PKC ¢x,
but not PKC§ and PKC g, to decrease (18). Liver and kidney regeneration also induced primary response
genes, fos, myc, TIS 1, TIS 8, and TIS 11 (19-22). These data suggest that PKC activation occurs during
chemical or mechanical-induced cell proliferation. In pseudopregnant rats, cell proliferation of deciduomata is
provoked by various stimuli including tissue injury (endometrial scratching or transverse clamping of the uterus)
and intraluminal histamine (23). However, the role of PKC in artificially-induced decidualization is ill defined.

In search of a common intracellular process mediating the effect of tissue injury and intraluminal histamine,
we propose that activation of the enzyme PKC may be involved. Histamine is not only present in various
stimuli including tissue injury (24), but also secreted from endometrium mass cells by both estrogen and
progesterone stimulation, which are required for the development of deciduomata (25,26). Histamine is also
found to be a potent activator of phospholipase C, leading to polyphosphoinositide hydrolysis and subsequent
increase in intracellular diacylglycerol (27). Diacylgycerol is well known to enhance PKC activity and cell
growth (28,29). Therefore, histamine causes the protein kinase C activation, and subsequently affects DNA
synthesis (27). Previous data showed that decrease of the cytosolic PKC activity was observed in trauma-
‘induced decidualization (30). This study characterized the PKC isoforms during decidualization in
pseudopregnant rats. The findings revealed that the altered expression of PKC isoforms may be involved in
the stromal fibroblast proliferation and differentiation during decidualization in pseudopregnant rats.

Methods

Chemicals:

Tris(thydroxymethyl)-aminomethane hydrochloride (Tris-HCl), ethylenediamine-tetraacetic acid (EDTA),
sucrose, ethyleneglycol bis(/3-aminoethyl ether)-N,N,N',N'-tetraacetic acid (EGTA), phenylmethylsulfonyl
fluoride (PMSF), leupeptin, soybean trypsin inhibitor type I-S, B-mercaptoethanol, Triton X-100 and MgCl,
were purchased from Sigma Chemical Co. (St. Louis, MO).

Animal treatment:

Virgin Sprague-Dawley rats (National Science Council Animal Center, Taipei, Taiwan, R.0.C) weighing

180-300g were maintained in a temperature-controlled room (at 24 °C) and illuminated for 12 hours daily

(lights on from 5 AM to 5 PM). Vaginal smears were obtained daily and only those animals showing two

consecutive 4-day cycles were used. Pseudopregnancy was induced by vagino-cervical vibration with a glass

rod for 1 min on the moming of estrus (31). The day of estrus was designated as day 0 of pseudopregnancy.

Uterine decidualization was induced unilaterally by twice of endometrial scratching on the moming of day 4

of pseudopregnancy (23). Therefore, day 4 of pseudopregnancy was designated as day 0 of decidualization.

On days O, 1, 2, 3, 5, 7 and 9 of decidualization both the decidualized uterine hom and the untreated -
contralateral uterine hom were removed, weighed, and quickly frozen on dry ice for tissue extraction.

Preparation of cytosolic and particulate fractions:

All procedures were performed at 4°C. on days 3, 5, 7 and 9 of decidualization. The decidualized uterine
tissues were slit open and the deciduomata were removed from the myometrium by gentle scraping with a
glass slide. Both deciduomata and myometrium samples were homogenized by thirty strokes using a Konetes
homogenizer at a ratio of 1 g tissue/10 ml homogenization buffer A. The homogenization buffer A consisted
of 20 mM Tris-HCI, S mM EDTA, 5 mM EGTA, 0.3 M sucrose, 2 mM PMSF, 10 pg/ml leupeptin, 25 pg/ml
soybean trypsin inhibitor type I-S and 50 mM B-mercaptoethanol at pH 7.5. On days 0, 1 and 2 of
decidualization, the deciduomal tissue can not be removed individually. As a result, whole uterine tissues were
homogenized as above. These homogenates were centrifuged at 100,000g for 1 hour at 4°C. The supematant
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was stored at -70"C for the cytosolic traction and the pellet was suspended n butfer B (20 mM Tns-HCL, 3
mM EDTA, 5 mM EGTA, 2 mM PMSF, 10 pg/ml leupeptin, 25 pg/ml soybean trypsin inhibitor type 1-S, 50
mM B-mercaptoethanol and 0.1% Triton X-100 at pH 7.5.) and homogenized with thirty strokes. A 30 min
exposure to 0.1% Trton X-100 at 0°C has been demonstrated to extract PKC from tissue suspensions of rat
brain, liver, and kidney (32). This procedure was modified and the homogenates were incubated at 4°C in a
rotating mixer for 1 hour. Centrifugation (100,000 g, 1 hour) was performed to remove any nonsolubilized
material and the supernatant was then referred to as the particulate fraction and stored at -70°C. The enzyme
was stable for at least 1 month. To identify which PKC isoenzymes were expressed in rat uterine tissue, the
total protein of both day 2 decidualized uterine hom and the untreated contralateral uterine hom were
extracted by buffer B and separated as above.

Electrophoresis and Western Blot:

Tissue extract samples were prepared as described above. Sodiumdodecyl sulfate-polyacrylamide gel
electrophoresis was carried out as described by Laemmli (33) using 10% polyacrylamide gels. After samples
were electrophoresed at 140 V for 3.5 hour, the gels were equilibrated for 15 min in 25 mM Tris-HCI, pH 8.3,
containing 192 mM glycine and 20% (v/v) methanol, as described by Brockenbrough et al. (34).
Electrophoresed proteins were transferred to nitrocellulose paper (Amersham, Hybond-C Extra Supported,
0.45 Micro) using a Hoefer Scientific Instruments Transphor Units at 100 mA for 14 hour. Nitrocellulose
papers were incubated at room temperature for 2 hour in blocking buffer containing 100 mM Tris-HCI, pH
7.5, 0.9% (w/v) NaCl, 0.1% (v/v) Tween-20 and 3% (v/v) fetal bovine serum. Monoclonal antibodies to PKC
isoforms (Transduction Laboratories) were diluted 1:200 in antibody binding buffer containing 100 mM
Trs-HCl, pH 7.5, 0.9% (w/v) NaCl, 0.1%(v/v) Tween-20 and 1% (v/v) fetal bovine serum. Incubations were
performed at room temperature for 3.5 hour. The immunoblots were washied three times in 50 ml blotting
buffer for 10 min and then immersed in the second antibody solution containing alkaline phosphatase goat
anti-rabbit IgG (Promega) for 1 hour and diluted 1000-fold in binding buffer. The filters were then washed
three times in blotting buffer for 10 min. Coler development was presented in a 20 ml mixture consisting of 7

mg nitro blue tetrazolium, 5 mg 5-bromo-4-chloro-3-indolyl-phosphate, 100 mM NaCl and 5 mM MgCl, in
100 mM Tns-HCI, pH 9.5.

Histology examination:
After removal of the uterus, small portions were immediately fixed in 10% formalin and stained with
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Fig. 1.

Change in uterine hom weight after induction of decidualization by uterine
trauma stimulation. Values expressed are the mean * S.D. for 3-5
measurements. —o— : the untreated contralateral uterine hom; —e— : the
decidualized uterine hom .
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hematoxylin and eosin. For the mitotic index, at least 10000-15000 nuclei were scored for each time point.
Resuits
Evaluation of the Growth of the Deciduomata in Rat Uterus:

As shown in previous reports (23,35), the rat uterine horn undergoes a large increase in weight, reaching
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Fig. 2.

Histological examination during decidualization. A, the untreated
contralateral uterine tissue; B, the decidualized uterine tissue on day 2, the
arrow points designated as the mitotic cells; C, the rate of cell mitosis during
decidualization. For the mitotic index, at least 10000-15000 nuclei were
scored for each time point.

-116-




approximately ten times the weight of the controlateral untreated uterine tissue by the seventh day of
decidualization (Fig. 1). The increased weight is attributed to growth of the deciduomata as well as
hypertrophy of the myometrial cells. The proliferation of the decidual cell was evaluated by the histology
examnation (Fig. 2A and 2B). The mitotic cell was designated as the arrow point (Fig. 2B). The rate of the
decidual cell mitosis was increased at 1 day (Fig. 2C), and reached a maximum (0.0047%) at 2-3 days, then
quickly dropped down.
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Fig. 3.

Identification of PKC isoenzymes in rat uterus. Aliquots of the uterus
homogenates were separated on denaturing polyacrylamide gels and
transferred to mitrocellulose paper. The blots were stained with PKC
isoenzyme-specific antibodies. A, the untreated contralateral uterine hom; B,
the decidualized uterine hom on day 2 of decidualization. M, the molecular
weights are indicated on the left.
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Immunochemical Characterization of PKC Isoforms both in the Untreated Contralateral Uterine Horn and
in the Decidualized Uterine Horn:

To determine whether PKC isoforms were associated with the proliferation of the decidual cells, we scanned
ten types of PKC isoforms (a,83,7,8,€,¢,0,¢,Aand 1) using the Transduction Laboratory
antibodies in both the untreated contralateral uterine hom (Fig. 3A) and the decidualized uterine horn (Fig. 3B)
on day 2 of decidualization. The homogenate was employed for the Western Blot analysis. Analysis revealed
that significant immunostainings in both the uterine homs were detected with the PKCo( and 7 antibodies
at ~80 KDa, PKC§ antibody at~78 KDa, and PKCZ ,¢ and A antibodies at ~72 KDa, whereas the
PKCB,e,0and 1 antibodies did not show any immunoreactivity. Both the uterine homs in PKCs
expression were not different. Four bands at 54 KDa, 48 KDa, 42 KDa and 24 KDa detected with all types of
PKC isoforms were non-specific as compared with the marker of brain cell lysates (data not shown).
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Immunoblot analysis of PKCa(, 8,8, ¢ and A isoenzymes in the cytosolic
fraction. Uterine cytosolic fraction was prepared as described in “Materials
and Methods”. Aliquots of the uterus homogenates were separated on
denaturing polyacrylamide gels and transferred to nitrocellulose paper. The
blots were stained with PKC isoenzyme-specific antibodies. Samples in each
lane were from individual rats in one experiment (A). Similar results were
obtained in three additional experiments. The quantitative data of the
cytosolic fraction from all experimental animals are presented (B). On days 3,
5, 7 and 9, the samples were the homogenates of the deciduomata or
myometrium. On days 0, 1 and 2, samples were of the whole decidualized
uterine tissue (DU). The levels of PKC isoforms on day 0 were defined as
100%. Values expressed were the mean for 3-5 measurements. ~O- : PKC
o, -B-:PKCS,—0-:PKCY,-A-:PKC¢,-¥-:PKCA.
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Two bands of 150 KDa and 65 KDa appearing in PKC ¢ immunostaining and three bands of 78 KDa, 65
KDa and 38 KDa in PKC (1 immunostaining were also non-specific. The anti-PKC o antibody does not
cross-react with PKC > through immunoprecipitation studies (data not shown), while anti-PKC~ antibody
does cross-react with PKC ¢(. Therefore, the antibody of PKC 7 is not specific for PKC ¥ but may confirm
the presence of PKC (( in the uterine tissue. These results suggest that at least five types of the PKC isoforms
(a,8,%,cand A) are present in rat uterine tissue.

Characterization of PKC Isofroms in decidualization:

We next examined the expression of the five PKC isoforms (&(,8, %, ¢ and A) during the decidualization.
These data revealed that PKC ot content decreased 45%-60% in the cytosolic fraction of the deciduomata on
day 2-5 as compared to day O (Fig. 4A and 4B), while there was no change in the particulate fraction (Fig. SA
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Immunoblot analysis of PKC o, 8, %, ¢ and A isoenzymes in the
particulate fraction. Uterine particulate fraction was prepared as described in
“Materials and Methods”. Aliquots of the uterus homogenates were
separated on denaturing polyacrylamide gels and transferred to nitrocellulose
paper. The blots were stained with PKC isoenzyme-specific antibodies.
Samples in each lane were from individual rats in one experiment (A).
Similar results were obtained in three additional experiments. The
quantitative data of the cytosolic fraction from all experimental animals are
presented (B). On days 3, 5, 7 and 9, the samples were the homogenates of
the deciduomata or myometrium. On days O, 1 and 2, samples were of the
whole decidualized uterine tissue (DU). The levels of PKC isoforms on day 0
were defined as 100%. Values expressed were the mean for 3-5
measurements. ~O— : PKC(, -8~ : PKC§, -0-: PKCZ, -A-: PKC ¢,
-V-:PKCA.
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and 5B). This phenomenon was designated as down-modulation (18). Since the sample extracts on day 0-2 are
composed of all the decidualized uterine tissue, down-modulation may begin at 1 day and precede the increase
in cell mitosis which was maximal at 2-3 days (Fig. 2C). Both the cytosolic- and particulate-PKC ¢( contents
were not change in the myometrium (Fig. 4 and 5)

PKC ¢, which is considered a mitogen, was not down-modulated. It was increased both in the cytosolic and
particulate fractions of both the deciduomata and myometrium (Fig. 4 and 5). The level of PKC  in the
particulate fraction of deciduomata increased 200-300% between 2-3 days relative to day O (Fig. 4B) and
paralleled with the mitotic rate of the decidual cell. The other isoforms of PKCJ,¢ and A were also
increased both in the cytosolic and particulate fractions of both the deciduomata and myometrium (Fig, 4 and
5). The level of these isoforms in the particulate fraction of the deciduomata increased 200-320% between 3-
5 days relative to day O (Fig. 4B), which was associated with the depression of the cell mitosis. On day 9,
there was a decrease in most of PKCs in deciduomata, but not in myometrium (Fig. 4 and 5).

Discussion

The reduced levels of cytosolic PKC ¢ in the deciduomata correlated with previous work (30). The reduction
in histone kinase activity of the cytosolic fraction may be attrnibuted to the decreased expression of the
cytosolic PKC . PKCa was down-modulated in the proliferating deciduomal tissue, but not in the
hypertrophy of the myometrium. This finding resembles that observed for folic acid-induced kidney
regeneration (18). PKC o down-modulation is found in renal hyperplasia and not hypertrophy. Similarly,
PKC down-modulation has also been reported in liver hyperplasia (36). Therefore, we suggest that PKC ¢
activation and down-modulation may be involved in cell growth and differentiation.

PKCZ content was increased in the deciduomal tissue during decidual cell mitosis. This observation
is supported by a number of experimental evidences. In Xenopus oocytes and in mouse fibroblasts,
overexpression of PKC § decreases the requirement of mitogens for cell proliferation(37). Furthermore, in
Rat-1 fibroblast, dominant-negative PKC { inhibits, while overexpression of PKC ¢ enhances mitogen-
activated protein kinase activation by platelet-derived growth factor and phosphatidylcholine-specific
phospholipase C (38). Since PKC{ content was also increased in the myometrium with little mitotic event,
we suggest that some other factors, such as PKCq, may be necessary to cooperate with PKCZ for
promoting cell proliferation.

In contrast, overexpression of PKC § was considered a negative modulator. Mischak et al. demonstrated that
overexpression of PKC § caused the impairment of NIH 3T3 cell growth rate (39). It is also observed that
overexpression of PKC§ cooperates to choline-induced growth delay by exerting a negative control on
hepatocyte proliferation (40). Our data showed the higher expression of PKC & after the peak of decidual cell
mitosis. This supports the role of PKC & in negative-modulation. Similar pattemns of PKC ¢ and PKC A
expression were also observed. This suggests that PKC ¢ and PKC A may be present as negative modulators,
although their amino acid sequence were more homologous to PKC § (41,42). However, the role of the PKC
¢ and PKC A in cell growth remains unknown.

The peak level of PKC down-modulation and PKC§,{, ¢ and A coexisted on days 3 and 5 may result
in the depression of the cell mitosis as described in figure 2. This data supported the hypothesis that the
regulation of groth control was differently affected by the coexistence of multiple PKC isoforms (43).
Otherwise, most of PKC decreased on day 9 in deciduomata may be correlated with the event of decidual cell
death, but the mechanism is unknown.

In summary, PKC ¢ down-modulation was observed in decidualization. Moreover, we suggest that the
various expressions of PKC isoforms may modulate the development of the deciduomata, although the level of
PKC isoforms mRNA have not been detected.
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