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TPA

Cellular Responce

Schematic model of activation of protein kinase C L, inositol break
down inducible legand: R, inositol break down inducible legand receptor;
G, GTP binding protein; EGF epidermal growth factor; PDGF, plateler de-
rived growth factor; R-K, receptor kinase of EGF cr PDGF; PLC, phospho-
lipase C; PIP,, phosphatidylinositol-4,5-bisphosphate; IPz, inositol-
1,4,5-triphosphate; DG, diacylglycerol; ER, endoplasmic reticulum; PEC,
protein kinase C; CP, calpain; PKM, protein kinase M; CHM-K, Ca®*-
calmodulin- dependent protein kinase; Q@ substrate protein; (B-P, phospho-
rylated substrate protein.
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ethanol# & & 20 mM Tris-HCLl (pH 7.9)# MW T HLHILL 2
TSKG-3000SWT & L@l A2 T, HHELSPE B SHMC x5 —
P LULTHERALULE. @B T X TOEFEELCTIT - 2.

LI Atk — ¢ @M%

EGFRZ B+ —F i, 31t oM laESE 4+ B HRENE
LTERLEILI. T4oabb. PREHHEOE ML M EIE M
fd T &% B Ad31% . 10%7 ¥R FMLTE (WL FTFCSE X )& F &L & 0
Ny DB A — F LB (DMEM) T 75 cmiiE R T 3 2 3 & H
WTiE#gL., a2y b dE THEBELLRZ. DMEM(-FCS) T
2EHMBE. 0.2 pwe/nldEGFA & & DMEM(-FCS) T 1 I8 [ 53 5
LT. "EGFRBBFFF—CHERELLE. FLTKHEE®R
(10 mM HEPES (pH 7.5), 0.5 mM MgCl) T 2 B gk . 0°CT
0 MKW CAMEL ., @A WEL ., B SA2ELZIEDY
T TWAHMEBEEAE Xy 70y CHEL. | nM EGTA%R &
€10 mM HEPES (pH 7.5) BWERTF 72y K EY & A
— T20fE LT AET 2 — L. 10,000 x gT 54 MELL T
TORBEEBEEELHEL .

Cx+—EHEMoHE

Boni®b @ HiE A — MK EL TIT - 2 [14.15]. RIGHIE 250
pleE L, ThEFhLhoRMBBEE. 20 mM Tris-HC1 (pH7.5),
10 mM Mg acetate. 10 u M (30 Ci/mmol) [~v -*?*PJATP, 0.3
mM CaCla7t W U i IlmM EGTA, 1 mM U >~ g B (DPPCO & . 7
W L & DPPC/PS = 4/1), 100 nM TPAZ W L E50 uM DOE L 7=
i ATPE AN 2 & THRIL., 30°CT S5 MiT> k#&.



1 ml@JK®m25%bh YV 20 0fEBAEBENL TEESY 2. 16549 KL
EXKPOMBL T PNIZHERBE %, Glass filter
(GF/C filter) Pk B Ly v XN o EAERB L. 6% Y 2
Do FEBRBLT 2% Un ) VEASUCBEWNTAIE ML . BH
X H =, Glass filter2E NA FAHHBICAN. ¥V FLb—2P—%
mmL ., BMEBFEERE&EYYFL—YavAaYw Yy - THU
Lz,

—HOERBTWH., Uy NI2BEALEOESETY YEIL B
R VBB FY Y a—KYT2Y LTS FEE KD (LTS
BS-PAGEL P R )Y Y 7 VB ABETERAFZ ML TRG A & 1L
W, 100 °CTIDMIBLU 2%, Laemmlifh T ff o T SDS-PAGE%
frin. BRIV P NZHEHEHRBL. BlZY YLy v RN
SBEEA - VL T T kO BRBELERE. FRFNGOO
nmTOBAEKEEZT Y P A - —TMETBZ LR L, T. 2
VNOHERBREY VERILERBEREL 2.

EGrER b £+ — ol &

VD UBERIEBEER &L TOAMIIOESE (5-40 pegd v v N7 H
). 200 weg/ml Annexin 1. 20 mM HEPES (pH 7.4). 2 mM
MgCl:, 10 u M Na-0-Vanadate. 2 u g/ml EGF. [v -32P]ATP
(20 pwM; 2-3 pCilBLUuxdg&ERBEOC2F L XD I
TRBEHE 018l avbo— ik, EGFTHEMEILL - 12
MEEABA W, RIGEODEGFLEBR OV TIT» 2. RIGE . ATPO I
Mic k-» THEIKBL, 0°CTHRMIT-T. RIWEHEHROSDIS-PAGE
T NAMREREER A A ML TEHEESE L. 100°CT 34 [
BOMPE % . Laemmli D 7 #E W » TSDS-PAGER T W . &7 — T ¥
T U TV R T b B (U TFOBDEE £ VX)L T .
- b2 9F ST T 4 -, TLTHAEREXHT « 0



AZGID nmT OWEETUNEST Ao b LT, v Noi L
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F— b SUF TS T 4 -

dF—FNT VL TS5 T 4 — k. KBY YT L& SDS-PAGEL 12 % .
gefm . B M oX t*.\ Kodak ORMAT filmé& 18 K (Dupont, Ligh-
ting plus)& &£ bW Hh vy PICFEAT -80 °CTREREYLXYW .

VYR E IR o # ,'

Dy EMBEE. MTodkd>iRLULCHEEL 2 [16)]. Cloroftorn/
Methanol=3/1IC @B L LY YIEH%E2S50°CHETTT7 + & ik
WEREBRL-H, 100 M NaCl#® & 4520 wM Tris-HC1 (pH
T.HEEm I EY L, 2L TR CCTHRBL., BEEH 2K
it T T . M BB MM Y% E (Branson Sonifire Model 185)
CTHBERLE A4S MT k. £ LT, 10,000 x gT 547 [
BLOLT LB A H A2 ) YEEE L THERL .
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PUYNTZHOYVEEREBEANDES
HDYRBHEABA S v RZ2EOHEAGHC>NWTE. AT Y v
B A AL -8 A Tloatationis & A W 2. & 7= A4A3LE 4 W
ZERLEZBESFTELE 2 H W,
L.flotationk
flotation (k. Utsumis @ AE A2 — W EL T - 2 [16].
Thabb, 1 oM VYyRBEREL:EHRS PN ZH%E. 10 ol Mg
acetate, B LU T g F L EEOCa* " HF L 20 mM Tris-HCL
(pH.7T.8)BAEHPCRBEE L. RIE#E. SBOEEL. 120
Ficoll4009 (10 mM Mg acetate, RIEW & A B HE OCa* ' % & &
20 mM Tris-HCl(pH 7.5)@B W EMW) = MA. LICHEFEL O



PO 1.0l Ficolld00% (0.3 mM Ca® "% & & Tris-HC1 (pH 7.5)
MWW, “BCazF L WVWRIE] nM ECTAZHE M) EZEE L .,
0°CT 100,000 x gT 1HEMELL., BLLTERLY YEHEES
meERIEEF>TWA29HZ2zEERL., A0 vIEHEERS
SHEFFEHEEIBE L., FLTEHNME L E OSIS-PAGEY ~
TAEHEAEE WA M A, 100°CT 3/ BIMALE L 724 . SDS-
PAGER fT W, BHREB TSI Y NZ2HAEHKRHBL L.
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Annexin I# FR O &5 REGF-SHE*F —CERITHE.
e 10,000 x eCHRMEL AL THIEAXEBS Y. B
MLlHEaosme LEAOIEBETEBRDHL /2. SDS-PAGE
YUY TILIHERBEGTEERNL IR ZzELEE.,. LD LD
{& SDS-PAGE, CBBRe @B % {T» h#E. 4 - MZ VX537 4 —%
Tofee 600 nmDBAHEETREFLBEXLLIMR? « LA X T
VY RA - —~THEL. BEE?  N2HODR~NOHAES Y
BiBAEEL & [13]. “
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CxJF—~tFoad) vE{EEH T2 yiREECa? DR
Cx¥xF—HomthfbioidCa® 2 ERX N 24, DL IPATFE
T2 DCa? BRM T MDD TIELS 2511 . DGR TPAD & 5
#t cofactort L T id 10" '"MD Ca? B UNETH BN, DGEHET T
10 M E C ERA MBS T 2. TPATFE T TIE 1 mM  EGTATE
ETTL—MOT7A VYA ABFEHRLT LI LEBMESNATWS
[17]. Bz cbt@dCHxF+r—FoHS) vBILETLEsH 2.
T b BRI-1IR T T { . DG% cofactor& L TH W15 &,
EGTAfFE T T HAZDY) vt RS Hh 7. Ca?  OWEBRERE L
TC¥F+F—CopY YElLOBMMPHISH 2 (BI- 14). —
75 TPA% cofactork L 235 & . 1 M EGTATEE T T H » 742 Y il W
ey YEirsBEEhi (RMI-1B), 2o B3Y ¥Eld
A L b 200 mM NaClEE MK L 2 HBHEWNWAS, 4 M EO L
Ritdk T, GtarlbtBEBE#IharLrof (KI-1C).
CHxF—VFoRERHI > NIZHO) YELEEH L CX S —FOD
gy vEbloBEBRE>VWTESLTLLHE S TEHLZWDS., B
g) rELscCr s —tdomtftefETiRCA T ER»S. C
¥+ —CFORBLLTOHENILOEELtRZLbDLEHFZSNT
Wa[18]l. O XHIRTPAR LB C xS ~Foa2Y vt
L T, Ca*'$200 nM NaClEE O A F M EOHMKRKEKER
A I LW PSS, CHFIFP—YOWHMHREDODDL ORI L
TLEEBEI LI B RB IO,

listone type IIISOC ¥+ — Vo k2 yBiloBE4S&TT
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Fig.I-1.Effect of ca?* or ion strength on autophosphorylation of protein
kinase C. Rat brain protein kinase C was autophosphorylated in the
presence of 1 mM phospholipid (DPPC/PS=4/1) without substrate proteins.
Autophosph0ﬁ¥lation was indicated as figures of autoradiosraph. A,
effect of Ca®* in the presence of 50 M DO; B, effect of Ca Y in the
presence of 100 nM TPA; C, effect of NaCl in the presence of 0.3 mM Ca¢*
and 100 nM TPA; Caz*~. I mM EGTA; 80 k, the position of protein kinase
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YV VERABEANOE S ERL TW A, Histone type I1ISO
RN R HCa? " OMEREEFL TSR HML 2. —HHESE
B L Tk, Histone type ITISIEZDPPCO & THEWML 29 » &
HBERRIHEAET., PSEF Y vIBEEBE L EZEAL . 20K
@B Y N E T H A Histone type IIISH . PSIZIKTE L
TV ryEHEELESGE T CcEEEZRLTWNWAS, 22 OHistone
type IIISOPSEFH ) YEBHEMBEA~OH & E., Ca?’ HEMIC &> T
BdELALLEEAEAZT T Lo . BESLLCa? WEDLERI £
B0 gk o #did., Histone type IIISE V) v EH # & QD*E
BEEFHABPEET2b0TCHZL ., CHFFr—¥EF2xobonEiil
DETIR LD LDTH A,

i . Histone type IIISE V YEHEHBE L OMEEROEE
HrBEBo»CTsOEC. CF L - CFHEUEILOEBMEH T TOD
Histone type IIISD VJ B H T 24 F Yyl EOREEIC
WTHEHRLE. RI-2BE 20 RERT. T CFJF—HiZ Lk

vEiL O WTE. BE#EY VEAAEG T CNaCLlAEFE M T 3
. @MU zNaClo B E 2K #F L THistone type IIISOD Y ¥
Bl M ME X Ao % O OHistone type IIISO PSIT 4
FLEY YEEEAOEAE. NaCLlEE I W & VD MEKTFEBICHE
%én\mﬁ@w%m¢<$ﬁurmnnmﬁmxﬁmﬁc#_
+ - oRE) vEi{btid o ONaCIliBEETHEHBExh W &h
%, Histone type IIISOPSEH ) VEHE Lt OHEMERBMC
F P L2 UrBEOLPLETHLIIENHMIRBBEN .
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Fig.I-2.Effect of ca* or ion strength on the interaction of histone
type IIIS with phospholipid vesicles and on the phosphorylation by
protein kinase C. Association of histone type IIIS with phospholipid
vesicles (upper panels), and phosphorylation by proteig kinase C (lower
panels) were measured in various concentration of Ca“*(A) or NaCl(B).
Concentrations of histone type IIIS used was 50 pg/ml. The association
was measured in the absence of ATP and protein kﬁnaae C. The effects of
NaCl were measured in the presence of 0.3 mM Ca“*. The phosphorylation
or the association was indgcated as figures of autoradiograph or silver
staining, respectively. Ca“*-, 1 mM EGTA; PS/TPA-, | mM DPPC; PS/TPA+, 1
mM DPPC /PS = 4/1 + 100 nM TPA; L, phospholipid associated fraction; R,
unassociated fraction.
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EAa s Y N2 EHET, CHFF—FoRWVERLZ2MMBY s v
NO2BEDUGEDTHBH, MIEABL Y VEAEHBEAOHAICa® %
BRIy Bcere., ERAMECFFI—PFIR LB VEI{LE D
a2+ 20RELTWSI[8,9] —7F Cia.o-lisozymeld,
Lisozyme#% N-hydroxysuccinimid® -3 ) A F Y x 2 5 L % H
WT2)RAFVYEBELEY Y RIJEATH . VY EHERBEOHE
EEH P W Lisozynelid . CHF¥F —F R ko THEELAELY vV
BibtzZwzny, IVAFYHEOLIZRHOEIBTAL
McEMisRI 2. BEHioF ~HAkMtordic AN %
MET20LRKBICYFFHF PR L TY VEE{LIHh 22 & B
MEShTWN5 (11,161, 2 LT20) YEEMBAOH & .
KERCEF T2 LD, Ca? " bPSHb M ELLEW, 22T
To0F Yy NIIEECEHFSF—LPEAWTEHTY Y XIHED K
gie) VEBERDEOHBEORIT 24T » 2.

, Annexin I . WMI-BARTE T £ 3 W@ Ca® " WEIZHEKEL T Y ¥
Bibah, EGTARE FT ko< J vEBlLanbhs o, Y
VEHEBEA~NOEAE., EGTAFET TEPSEZF LY vIBEMK L
P CatFMR LV T oEBLUEKFEL TPSEHEY VIEHE
HALRk. T LTCa* " WEOHARLZEFAGEO LA T4
> T, CHFF—Cia ) v@ibobRExNNEZ. LAL MBS
MBACEEFORZMHEDODBEBNEDH >, T4bb100 uMd Ca®
TFET T . Annexin [IES0SEF O YBERA~OEEDPR S
hazokRkbhherbod, oy vEltdEr ThH->. 4F v
Mg L T, RMI-SBICART & D, 50-200 oM NaCLiFE i
LB A4 YHBEOLRIC LD, Amnexin I2E O ) ¥ EAAL DS E
FTL. FOEAdAinnexin I o) YEHENDODEAEODET & &
CHBL TWRE., CO%EBEidIistone type ITISOF R & £ <
UL TWwh., MEDoHEREH» S, Annexin 1 C ¥ 4 —F kX &
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Fig.I1-3.Effect of Ca?* or ion strength on the interaction of annexin I
with phospholipid vesicles and on the phosphorylation by protein kinase
C. Association of annexin I with phospholipid vesicles (upper panels),
and phospohorylation by pro%ein kinase C (lower panels) were measured in
various concentration of Ca®*(A) or NaCl(B). Concentration of annexin I
used was 100 pg/ml. The association was measured in the absence of ATP
and protein 5inaee C. The effects of NaCl were measured in the: presence
of 0.3 mM Ca®*. The phosphorylation or the association was indicated as
figures of autoradiograph or silver s alnlng. respectively. Arrows
indicate the position of annexin I. Ca 1 mM EGTA; PS/TPA-, 1 mM
DPPC; PS/TPA+, 1 mM DPPC/PS = 4/1 + 100 nM TPA; 80 k, the position of

protein kinase C; L, phospholipid associated fraction; R, unassociated
fraction.
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— H Cis:o~lisozyme®D ¥ & & . Histone type 111D H & & R
i Ca” JEHREFENK ) YEILARWY ., Ca? " FEFERTFOAEHRAD
e K —H LU R (EI-48). TOEHSMEET. DPPCOH D Y
IEEREECHAL. PSEFOC Y VIEHEBERENL TEKAS R
Ml Y@L, LeLA2Ms., ZOPSEHFEL Y »laHBEA
DFEAHE. Ca?" R AFVYHER LI TRKRERZEILERS N iz,
(B I-4A,B). 2Dy YE{ALDL, Ca? ' WHEHFL THTH
ML . NaClFE M L » THEFETLEDAHATH» 2. Th o
ODHEL, BEHI UUNHOY VIEEBEAEA2, Cx 9 —F
LAY VYBILELBETHACLEEWMLCETRL T 3.
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EGFZ Ak ¥ 4 — ¥ 2 & 3 Annexin ID Y ¥ E{L W B 3 Annex-
in 1D R & & &

G2 BABHB S S P UHIZEEROSs U NZHYY VEBLEESRE O
— T, BEEY O NTITHEOF KR ELSY) VEIAT A, Ann-
exin T EGFR A E 4+ —F Din vivoTOEH S v N8 & L
THSeSHA T A [19], BEI-5 Annexin ID Ca? @0 & 5 H 4
Gezxzn) vig{LAE R T, 170 kDa@ EGF-FH & ¥ + — ¥ It .
Ca“@"ﬁ?!&&t?’ﬁb‘b%fﬁﬁ'}.‘/@{Eb‘CU\éZkﬁ%\ Ca?*
FEEEFEBHCEEAL TWVWB EHEREEZ N . Annexin T 10 u M
LT OCa METE EFZEaAK:F —FR I THEEAL Y ¥
Bibxhansd, zhll o ETCIREL Y vEALLEETY .
100 uMRPl o BECHER »THAL . HI-6d Annexin IO
[GFEAGE X F— VP kay vEibe sz @by > N2 H
DN HERL TS, 50 uM Ca *TFET T, ECFRERF ¥
F—Flokady vigbFEAEL> 2. LU SAnnexin
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Fig.l-4.Effect of ca?* or ion strength on the interaction of Cy4.p-liso-
zyme with phospholipid vesicles and on the phosphorylation by "protein
kinase C. Association of Cj4.p-lisozyme with phospholipid vesicles
(upper panels), and phosphoryiatlon by protgin kinase C (lower panels)
were measured in various concentration of Ca +(A) or NaCl(B). Concentra-
tion of C 14: 0-llsozyme used was 50 ug/ml. The association was measured
in the absence of ATP and protein klnage C. The effects of NaCl were
measured in the presence of 0.3 mM Ca The phosphorylation or the
agsociation was indicated as figures of autoradiograph or silver stain-
1n§i respectively. Arrows indicate the position of Cy4.p-lisozyme.

-3 1 mM EGTA; PS/TPA-, 1 mM DPPC; PS/TPA+, 1 mM DPPC/PS = 4/1 + 100
nM TPA; 80 k, the position of protein kinase C.
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Fig.I-5.Effect of ca?* on the phosphorylation of annexin I by EGF-
receptor kinase. Phosphorylation of annﬁxin I by EGF-receptor kinase was
measured in various concentration of Ca®*. Particulate fraction of A-431
cells was used as EGF-receptor kinase. Concentration of annexin I used
was 200 th /ml. The phosphorylation indicated as figures of autoradio-
graph. Ca“"-, 1 mM EGTA; EGF+, EGF-receptor kinase was activated by 0.2
ng/ml EGF; 170 kDa, the position of EGF-receptor kinase; 35 kDa, the
position of annexin I.



IO~ A RE ., ML TiEWsBEEHDSZ L, KM
HEESTWEFEL. 20 YEBEOoXRELAFEETD CEE
Ehtz. Ca> " WEAX SR LT3 &, JEHEA OAnexin Tk F
N BELTHAIDL, Fhe- TEKEAED Y YELY A
ZH S BAL, 500 uMTWRHIEH A O Annexinlid &8 < & - 2.
— S0 A Annexin IOBUE . 50 p M LT O BEREN
LML T30 bdPebeT. By >y Nz olnd
Rohtmof, B EDL> . BiaEshEnsznE o
Ca’ " BME TIE. Ca®> " D LRICH > TEGFERKF F —HE iz &£ 3
J B & Annexin IOHEANOHAENLLC LR T 258, BHE
EEHCETOHREM»R L., #REBERAESDL 2 HL L5
FWCa*" WETH., MBELCHBEZRSh 20 - 2.
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Fig.I-8.Effect of Ca2+ on the interaction of annexin I with A431
particulate fraction. Association of annexin I with particulate fraction
of A-431 cells (A), and distribution of pZosphorylated annexin I (B)
were measured in various concentration of Ca“*. Annexin I was phosphory-
lated by EGF-receptor kinase, and then membrane associated annexin I was
gseparated by centrifugation. The phosphorylation or the association was
ingicated as figures of autoradiograph or silver staining, respectively.

*-, 1 mM EGTA; M, membrane associated fraction; S, unassociated frac-
tion; 170 kDa, the position of EGF-receptor kinase; 35 kDa, the position
of annexin I.
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My 20EBHLACELEAETRBLTNWSG., REBRCTCEH, BHSP v
No7EolE#EAEELE Y VERIEODHEFBZ S RFMICHIT L 2.
TPARETTCHEH ., Ca* " EFETTHCHFF—FEHM<agae) v
Befbx . L T200 mM NaClE TD A F > D KT
KELRBERERZ TP, CxFxF—FoOoBE DY ¥EE L.
¥ - ) VERLOMAEEREEBREEZRBL T 3
FzohTtwadrocbrslsl, coEtTTEH. CHF4b—+F
DLbODEHETRERZERERERTZVW I EPRBRENLILZ. £
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Fo) v BEE OB GEMRB LU . Histone type TIISE .
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E W HER P o 2. Sekiguchis . TPAEE T TW C ¥
T DT A VY AL ADDIL, PKCH MHCa FHEFET T b M.
BT 2 2MELTWS[17]., B26< c0EMEIER
PKCB OWEHIbR &2 b0 ThHhsd>. EHEOHEE. PSIEKIE
MIEHE S Y YN I2ETH B0 0-lisozyneTHHE I N . &
BCis:o-lisozymeld . DPPCO A M Sz B ) Yl EK & HEEL T
PSAEBL Y YEEMBAOKRAN P ZOBILE. chBHED
WO O W Bovine brain PSEOEAWKC LD, V) vYIEHEHKE O
mMEX LR, EHEAEBESBELLELOEMHB EH B,
—FHCa® - M) YVIEHEEFEERES S v N2 TH B Annexin
I, Ca? " JEFTFETCTRHBEHEASL Y YEELSLAEWVWN, Ca®' T
FHELTECHE&L., VyEbazshz, 2hsOHEEDLC xS
~ P OBRHES VNI2HEDOY) VEBLEIBT HEESY VN7 HODIE
HeowBEMNLE2MJXFELTN S,

44 vHEOELCHL TS, BHY YN O0BERKRAR O
ey vyt dmnilEsRonhiz. Histone type IIISOD
PSicfEFE LA, 1A vyiaEoLRICHL TESZMELE
<, 200 mM NaClTE L AYMHEEhEZ. T L THEKEAELA
By v B b 200 M NaCLT i < M x . Annexin I®
ALERIE . (A VHED LR THB AR Y v B LR
LA L, MBFICEBMWEESBE SN . —HCis:o-lisozyme
R = R N 75/)1/@%0)@&7&%&:4;5@?\ 200 mME T @ A
A v EOELTERELRERIRI MG 2. Z DO ¥
ikt A4 v@EOLRECE-TEHETHDILE. COBRRBR 2
WTEHBEBsL TRV, Housed  CF - — ¥ O HILKF L
kmofM@mEndEeY Yy FTALXVYREA. EHELT
WABBEMSESEELZL. cAMEZUEBEOFTEPLERL
TWAZ EHERBELRE[2]. Thid. BEYYNIHEC xS
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CEERBLTBEBY, OO YHEHEOLERE &> TCF
+ — & Ciaso-lisczymeR BEERA ML EFEEHES L. Cii:o-
lisozyme®d J Y BB FTFHELI hr-orb L., O
OWTEESRAI2MFAPMBETHS. ULELAEMBS, Cia:om
lisozymeD R &, CF¥F—FiwLad ) vEbedn THES
VNR2EHEOBERSPEEM TSI I cLA2BMIRTBEL TS, &
® & > Histone type IIIS, Annexin IH & ¥ Cis:0-liso-
zyned WFHhOBARG., CHx+—FiLasy yEilesn T
BRI UVNI2HOBBEECOLBEUEDH L TR S h 2. '
BEy v No2BHOoOEBEEEE £ YEBALOHBEBMMY., BEE
My N HYY) VEHBELILBEDO DT HAEMHETEH X S — £
i & B Annexin IO Y vEBiLeBsWTbOLEHEREXHEZ. L L%
e, MEOC AT 2RBHERVNSRS A k. M4 R
AHEEME WS u Mo Ca* "B ECTY Yy#EBEKRKELD, Ca?
FMIC L TESRBEFBBAEIHERL T Y YELEIHAE T
B> THAL T, BEiEASAnmnexin [ 2 100-500 u M Ca’ i &
T30% WML TWwakbhrhLboed ., KiEEAmexin IO Y ¥
B AL ik 100 Ml LD Ca® @ E TEEMLL 2 - 2 (BI-7B).
chity v &z Annexine IMEFE L 2 & & Wi IE &
Bt . BfehAnnexinel O ADRBHMBE S L. YV E
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Fig.I-7.Correlation of membrane asgsociation of annexin I witg its phosp-
horylation by protein kinase C or EGF-receptor kinase. A, Ca *_dependent

asgociation ¢f annexin I with phospholipid vesicles, and Ca2+-dependent

phospgorylation by PKC were measured in the same condition as Fig.I-4,

B, Ca +—dépendfnt asgociation of annexin I with particulate fraction of

A-431, and Ca®*-dependent phosphorylation by EGF-receptor kinase were

measured in the same condition as Fig.I-6. Concertration of annexin I

was detected by measuring density of silver stained (A} or CBB stained

(B) gel at 600 nm. Rate of phosphorylation was detected by measuring

density of autoradiograph at 600 nm. closed circle, membrane associated

annexin I; open circle, unassociated annexin I; open triangle, total’
phosphorylation of annexin I. ‘
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FiE 11-1.Phenotypic differentiation of HL-60 induced by TPA. HL-80(2 x
cells/ml) were pretreated with or without drugs for 1 hr and then
treated with 10 nM TPA for 24 hr(A) or 48 hr(B). (A) the percentage of
adherent cells,(B) the percentage of nonspecific esterase positive
cells: H-T7, 30 uM H-T: Sph., 7 uM sphingosine; TFP, 7 uM triflorop-
erazine. Data indicate means of triplicate determinants + SEM. All
values of pretreated cells with protein kinase C inhibitors were sig-
nificantly different from' that of non-pretreated cells, p¢0.05 (Stu-

dent's t-test}
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Fig.II-2.Induction of annexin I in HL-60 differentiated by TPA. HL-60
were pretreated with protein kinase C inhibitors and then treated with
TPA in the same condition as Fig.II-1. After treated with TPA for 36 hr,
1 x 10° cells were lysed and immunoblotted as described in "materials
and methods".
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Fig.II-3.Immunoblot analysis of protein kinase C isozymes in HL-60 dif-
ferentiated by TPA. HL-60 cells were pretreated with the drugs and then
treated with TPA in t:lée game condition as Fig.II-1, After treated with
TPA for 16 hr, 7 x 10" cells were lysed and immunoblotted as described

in "materials and methods". a, PKCa; B, PKCB; v, PKCy.
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Fig.II-4.Immunoblot of phospholipid binding protein kinase C-é) . Protein
kinase C purified from rat brain was incubated with 0.3 mM Ca*, 100 uM
phospholipid with or without protein kinase C inhibitors for 10 min.
Phospholipid associated protein kinase C was separated by flotation
method followed by immunoblotted with antzi-PKCﬂ monoclonal antibodys as
described in "materials and Methods". Ca®*-, | mM EGTA; PS/TPA-, 100 uM
DPPC; PS/TPA+, 100 uM DPPC/PS = 4/1 + 100 nM TPA; L, membrane associat-
ed fraction; R, unassociated fraction; H-7, 100 pM H-7; Sph., 50 uM
sphingosine; TFP, 100 pM trifloroperazine.
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Fig.II-5.Inhibitory effect of cepharanthine on skin papilloma formation
promoted by TPA. In cepharanthine applied group (closed circle, consist-
ing of 10 mice), cepharanthine was applied topically S min befpre each
promoter applicatien. In control group (open circle, consisting of 20
mice), mice were applied the vehicle alone. (A}, percenfage of tumor-
bearlng mice; {B},average number of papillomas per mouse. Bars indicate
tgEM, The cepharanthine applied group was statistically different from
the control group after week B in both cases, P¢0.01 (A, Chi-square
tegt; B, Student's t-test).
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Fig.II1-6.Inhibitory effect of cepharanthine onr the phosphorylation of
histone type IIIS and Hl histone by protein kinase C. Pﬁftein kinase C
ggtivrty was assayed by measuring the incorporation of 2p  from [v~-

PJATP into H1 histone (closed circle) or histone type IIIS (open cir-
cle) in the presence of ! uM Ca * and 1 mM phospholipid (egg PC/PS =
8/1 + 100 nM TPA). Concentrations of both substrate proteins were 200
wg/ml. The data are expressed as means!SEM of triplicate determinants,
Above 20 uM cepharanthine, ‘the inhibition of Hl histone phosphorylation
was significantly different from that of histone type IIIS, P<G.01
(Student's t-test).
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Fig.II1-7.Effect of cepharanthine on autophosphorylation of protein
kinase C. Protein kinase C was auto%hosphorylated without substrate
proteins in tge presence of 1 uM Ca®t and | mM phospholipid. In the
absence of Ca“%, 1 mM EGTA was added. The phosphorylation was analyzed
by SDS-PAGE (10% gel) and autoradiography. The arrow indicates the
position of protein kinase C. PS/TPA-, 1 mM egg PC; PS/TPA+, | nM egg
PC/PS = 8/1 + 100 nM TPA.
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Fig.II-8.Inhibitory effect of cepharanthine on the interaction of HI
histone and phospholipid vesicles. H! histone was phosphorylated by
protein kinase C under the same conditions as Fig.II-6. Concentration of
H1 histone was 50 g g/ml. The phospholipid vesicles were separated by
flotation method as described in materials and methods, and analyzed by
SDS-PAGE (longel), and aquradiography. (A), silver stain; (B), autora-
diography; Ca 1 M ca®*; PS/TPA-, | mM egg PC; PS/TPA+, 1| mM egg
PC/PS = 9/1 + 100 nM TPA; L, liposome associated protein fraction; R,
residual protein fraction.
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Fig.II-9.Effect of cepharanLhme on Lhe phosphorylntlon of mouse skin
epidermal cytoplasmic proteins by endogeneous protein kinase C. CBB
staining (A) and autoradiography (B) show the inhibitory effect of
cepharan&hlne on phosphorylation of specific proteins in the presence of

uM Ca and 1 mM phospholipid. The reaction was stopped by ad 1t10n
of SDS-PAGE éaample buffer, and SDS-PAGE (10X gel)was performed. Ca 1
mM EGTA; Ca | uM Ca2*; PS/TPA-, | mM egg PC: PS/TPA+, 1 mM egg
PC/PS = 9/1 + 100 nM TPA.
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Fig.1I-10.Activation of protein kinase C in heat denatured mouse skin
epidermal cytoplasmic proteins in the absence of acidic phospholipid,
Macromolecular fraction of mouse epidermal cytosol was denatured at 100
OC for 3 min. Protein kinase C was purified from mouse cerebral tissues.
Histone type IIIS (200 pg/ml) was phosphorylated by protein kinase C in
ths presence of denatured cytosol fraction(l mg/ml). Ca®*-, | mM EGTA;
Cac*+, | uM Ca®*; PS/TPA-, 1 mM egg PC; PS/TPA+, 1 mM egg PC/PS = 8/1 +
100 nM TPA; Open cclumn, denatured cytosol + histone type IIIS; Closed
column, protein kinase C + denatured cytosol; Hatched column, protein
kinase C + denatured cytosol + histone type IIIS. The data are expressed
as means+SEM of triplicate determinants.
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Fig.II-11.Distribution of lipids in skin epidermal cytosolic fraction.
Distribution of lipids in mouse epidermal cytosol was analyzed by TLC.
Extract of the cytosol fraction was developed in petroleum ether /ethyl
v/v) or in chloroform/methanol /acetic
or polar lipids
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Fig.III-2.Effect of tamoxifen on the interaction of histone type
IIIS with phospholipid membranes. Inhibitory effects of tamoxifen on
the phosphorylation of histone type IIIS by protein kinase C (A), and on
the association of histone type IIIS wi5h phospholipid membranes (B)
were agssayed in the presence of 0.3 mM Ca“* and 200 pM phospholipid as
described in "materials and methods". Extent of association of histone
with phospholipid membrane was expressed as a figure of silver staining
following SDS-PAGE (15% gel), and that of phosphorylation of histone
type I1IS was assayed by scintillation counting. PS-, 200 M DPPC; PS+,
200 pM DPPC/PS = 4/1 + 100 nM TPA; L, membrane-associated fraction; R,
residual protein fraction. Bars' indicate ZISEM of triplicate determi-
nants.
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Fig.I1I-3.Effect of tamoxifen on the interaction of annexin I with
phospholipid membrane. Inhibitory effects of tamoxifen on the phospho-
rylation of annexin I by protein kinase C (A), and on the association of
annexin I with phospholipid membranes (B) were assayed in the presence
of 200 M phospholipid as described in "materials and methods". Extent
of association of annexin I with phospholipid membranes was expressed as
a figure of silver staining following SDS-PAGE (12% gel), and that of
phosphorylatign was assayed by geasuring the gensity of autoradiographs
at 600 nm. Ca®*-, 1 mM EGTA; Ca%*+, 0.3 mM Ca“*; PS+, 200 uM DPPC/PS =
4/1 + 100 nM TPA; L, membrane-associated fraction; R, unassociated
protein fraction. Bars indicate % SEM of triplicate determinants.
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Fig.III-4.Effect of antiestrogens on the phosphorylation of mammary
gland cytoplasmic proteins by endogenous protein kinase C. Inhibitory
effect of clomiphene (A) and tamoxifen (B) on the protein kinase C-
dependent phosphorylation of cytoplasmic proteins obtained from rat
mammary gland was analyzed by autoradiography. The reaction was stopped

by_addition of SDS-PAGE sample buffg
Ca2*-, 1 mM EGTA; Ca*+, 0.3 mM Ca°*

r followed by SDS-PAGE (10% gel).
i PS/TPA-, 200 puM DPPC; PS/TPA+,

200 pM DPPC/PS = 4/1 + 100 nM TPA
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Fig.III-5.Effect of antiestrogens on the phosphorylation of uterus
cytoplasmic proteins by endogenous protein kinase C. Inhibitory effect
of clomiphene (A) and tamoxifen (B) on the protein kinase C-dependent
phosphorylation of cytoplasmic proteins obtained from rat uterus was
analyzed by qut:oradlography be experimental conditions were same as
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Fig.III-6.Presence of annexin I in rat mammary gland and uterus.
Presence of annexin I in the cytosol obtained from rat mammary and
uterus was determined by SDS-PAGE (10% gel) and Immunoblotting.
(A)Coomassie brilliant blue staining. (B) electroblotted onto PVDF
membrane and immunostained with rabbit antibody against annexin I. lane
1, annexin I (1 ug protein); lane 2, rat mammary gland cytosol (50 pug
protein); lane 3, rat uterus cytosol (50 pg protein).
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