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ABSTRACT : We established an in vitro experimental system using the following procedure. We first
introduced tritium-labelled norepinephrine ([°HJ-NE) into PC12 cells. The [°PHJ-NE incorporated into PC12
cells were then stimulated by a high concentration (60 mM) of K' during 12 minutes. Then, we counted
the amount of [PHI-NE release from PC12 cells with the scintillation counter. After screening fungal,
Streptomyces or bacterial product using this experimental system, we obtained S9940 from
Streptomyces spp. which inhibited [PHJ-NE release from PC12 cells. S9940 also inhibits the release of
ATP as a neurotransmitter of PC12 cells and rat cortical neurons. The inhibitory effect was seen even
when the PC12 cells were treated with low K* buffer containing ionomycin (1 uyM) as an lonopore. This
result suggests that the inhibitory action of S9940 on neurotransmitter release appeared after the influx

of Ca”™.
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PC12 A| = rat $A13 2 A 50kl A frefidd
AEZA, AARAEL] 7158 3] A wel
AHEE] 31 it} Neuro growth factor 5-2] A Aelz}el]
213 A2 sleFoll{ R EVE freEle] 7%
Ao 2 WAAAAEANY 33k A, vV A E |
Blolv} v 4z A ISl fFrEe] e
2x 7 AA3E719 AR E71E AR = A 5
o], £ 4ot} PC12 AlEX&= A4l 59 ARA &
o] ql Fu|a whilAd-g st glo], ARARE
A W29 Alo7| 7] Moz APt 2l 2 ALS-H
ox) 3 Qlet. o] MEL AEetelle A& Ca™
Ado] gle], EEF ATl W2 Ca™9] AEW {9
of o& ofz] AEW UAAZ} BAFE] HEA R
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Al fazo]l 2FA7 A EAT 38l 7ol o)
ARG EA"o] A x2S (exocytosisydth. 3}
2k PC12 A2} A7 A 2] AR EA &7 7=
g 7R zlolzb gith. AAAEZRE S HbEo]
millisecond 9] 9] w9 -2 ¥k, PC12 A E2] H-¢-
= & ct9e] order=A A =" ul-go|t}(Cutler
and Cramer 1990). 3} exocytosisell 4 23F M| E W
Ca™®] FZoME, A7 EellA= 20 uMal 7 1t
& PC12 A& 1 uME u7kpAolt). o] AMAELS
PC12 A| 27} Eell= WEu] Al 2] AERA], A7 A Ee}
= 98 A3E 23 gve AE AA 2eyg
PC12 Al Ex= Zr59] A7A BolHal EuAXE 24
F3 3l FEF ATl met ARAGEAE W3]
= AALE 7KK sle A, AFALER L] AFT 7]
T-& o] 43l wiAof| AR WALEA] AAAGEA
£ incorporation Al 31 ZAF cell line 224 74
o] AlxAte g Aoe] 75 fEldt A Sl s
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ARAGEA L] el Y el de] o] 85
AX 3 et AAAGEAe] WEdE oo dH A

ZollA A &3] dFE R Qe 28 Cae
R o132 AlEW He]FA o). ou] Ca™ AlA2A]
223ty 9le 722 Al synaptotagmin(Brose er
al., 1992), A} ¥=}8 GTP A3 A rab3A(Kishida
et al., 1993)¢} o]9] FA A} Rim(Wang et al., 1997),
A7 A Bo]A <l v-SNARE, t-SNARE & t}5=2] iz}
7} WA= A", o] 59 FAA ] 2Hgel A
= 93AA] o2 el gt

) A4 ALE W 33 o) kinase, phosphatase
(Huter 1995)} o3 iz 21 E3AE PA 3=
syntaxin, synaptogmin, neurexin(c-latrotoxin receptor),
Ca™ Channel(O'Conner et al., 1993; Petrenko et al.,
1990), vacuolar-type, H'-ATPase(Moriyama and Futai
1990), Gy A 2] rab family(Kikucui et al., 1988)9}
fusion pore ThA 59 o7} Ly vk

9 DSEE S5 2ol AN +o] Taa
AMEE AR 7S, A9A A AsAG A &
o]A]l A9 o]4-2 k3] T8 I Wheld.
o]AH|7}A] %2 channel blocker, receptor agonist,
antagonistZ} 7 F| o, 0] &-& 0183 7| A=A 3
Hozne| AMa Ar|Tol B 71244 A o]
Qo) 7 tH(Takahashi et al., 1982). 221} B}k ALAR
ARG EA WhEe] EAp7| o] el A= +
23 AEAL AL DAEA] dx gleH, =3 1
Y A& BAL HAFHeg AAEA20E] G
A% g Zlo] ARdelt.

2 A7 BHe AAAGEA ] W, 53] Ca™Y
AZH 3 o]F Exsta A deRA] gL A
£ Soldog At AEA B EAE G
3}, 0] LTRSS 53l ABALEA L) v
2717-8 938134 WA o2 e A1 39002
FAEE ATEHEEA 99402 Y3

I g 3 2y
1. HiX|

Dulbecco's 54 Eagle ¥} 2] (D-MEM)x= GibcoAl 23
B] 7918 £ D-MEM(high glucose)E ZH5dl 35
o 3.7 g2 FAFAVES 9 AR 50 Uml iy
A#(Meiji Co.)3t 100 pg/ml 2 E 3 Evlo) Al (Meiji
Co.)e o] 1N HCIE pH 734} A% ¥, 022 um
pore H#IE] S o]-4-3lo] H3ich AL 4 eold

A (Fetal Calf Serum; Japan Bio-Test) % & & (Horse
Serum; Gibco)g A, Al EA k-4 vl X 24 = 5%
FCS$} 5% HSE 7}3le] AME-3lc). A3 A 2 it
£ WX 241 D-MEM 5 pg/ml 3143 (Sigma), 5 g/
ml EZA ] (Sigma), 1 mM ¥ FH1 4} v} EF(Sigma),
5% HSE A71ste] A gl AH&-3c).

2. 2t

Phosphate-Buffered Saline(PBS)2 NaCl 8 g, KCl 0.2
g, NaHPO,-12H,0 2.9 g, KH,PO, 0.2 g2 1 /9] S/
o Fof 121°CollA 2087 2 33} 15E EE
AFE K h3de 15mMe]  Hepes(Dojindo)e}
1.2 mM KH,PO, & ZFol 54l ¥, 3559 K %
oo 85 mM NaClz} 60 mM KCI-& H7lgle A
59 K 9588 140 mM NaCl3} 4.7 mM KCI&
Zy7} H7Vel 2zt Yol 2 M) TrisE pH 7.32.8 A
3l 121°CellA] 2047 Ha3e). of7]el d3k 2.5
mM CaCl, & 022um pore?] FFYelg Hg
11 M glucose S A ol] A}-4-3ct.

siubel 3|Af o2 PBSe| SmM L-A2H|Ql,
1 mM EDTA, 10 mM Hepes, NaOH, 100 pg/m!
Bovine Serum Albuming- do] 0.22 um®] 27IEel &
ZejE IRt

3. M| ZZHH Q¥

2 A AREE 2 E Al ¥ E 37°C, 10% CO,9 &
AZE2 QlFlolE] Yol 5715 55 Aol A ek
3}gdc}.

4. LR B MA M ZQ] ZCHEHE

A4l 1849 ratg wHF3le], HAE 70% ethanol 2
AR F BE2HE aE AT A =E29c e
AL 2 HE FEjdlte], 73 FAE F4-3t] Ao
gk Ao 2 HE Aojule], d&-HdlA 4°CE
A7t Aol o R -An| sl vaE Fe-
o] diubg Aehyct. Ao g $uke- wo] 12
FEE B3 Ao Aegle] vAT A AeiA
10 mg/m/2] s}u}ql(Worthington)2 -f-3F 3}5}el 3]
Aol Smiel] At} 37°Coll A 1087 v A Fich =
g Hleg MEE HAMAA, 40pg/ml DNase I
(Sigma)E A7} F 1087} o) 9h5-A1 7). 5% HS& %
&3k D-MEME 713t oA 3 Helig)3l - 97



3£ lens paper® ojz}ste] AEE FAHAZF 1000
mpmol| 4] 587 YAL 23] whEEle] N EE A3
oh AESE A F, Zoks wixle] deksiel 24
well plate(Nunc Co.)ol| E3}e] wekgc}. PC12 A%
wlef PC129] subtype PC12-B3, PC12-h, PC 12-22a
AE(rat FA4A ZANESE FH)ye FebAl coargt
Z¥o]| Eol}, D-MEM¢|| 5% FCS, 5% HSZ 7% )
2 A8t Aol wix]E suction & PBSE
5ml go] 28 ¥ FslEsle] AEE dish o2 He
F=2]3le] 1000 rpmol|A] 5E7F HAlsl] A EE 2E
% PBSE suction -‘?‘- Az wlAE o] FHHEje
ZH AE pelletd EAFsl] 22 dishol] FFFc}.
Neuro 2A(mouse 7:173 oA EE), C6(rat gria A EF)>
D-MEMe¢ll 5% FCSE 713t vl 2] ol {-A 3o}, Althul
of& 3o ¥ W4 PBSE AlEE AAT F, 587
AA) 5l A ZE %o} PBSE suction ¥ A 2% vlx]
£ Yol A3 oo AEE Felstol YL A
23 dishol] HF3ke] wiFF .

5. Assay buffer

PH]-c2oo]u 5 e)(NE, LEVO-[7°H}-, specific
activity 10~30 Ci/mmol)2 DupontA} 25-8] 4] 3}o]
AH2-3t}. Incorporation] ol = 5% K' 2k AF
A A 24 0.1 mM o} AT 2 HIAKSigma) 3-8
2 1% 713 2ol 7]u|=)& assay bufferel]l ['H]-NE
2 15 Cimi¢) Fx2 54 3te] ALt

6. MIZHi2F E2OIEQ| I

Zz}A4 3E: Becton DickinsonAl2HE 43 =
2l IVE 002N 2A 50 pg/mie] FEZ o]
15x 100 mm2] NuncA}2] dishell 1 mil/dish *7}5}eq
Aol 47k A2t F, 9FTE 33|, PBSE 13]
AAsled PC12 A Eufofol] ALE-Fct.

Zejoddo|(PEDZY: SigmarlZHE] T4I%
PEI?] 0.2% 58NS 96 well Elo]e] Z#o]Ed] 50
puliwell H7} F A-20)A ovemnight 28] 5, d42
43], PBSE 13] A|A3}e] Ao AH8-3ct.

7. B A2 A8
PC12 AjZ2] Zo)EA] wjA| S suction F 2o

|52 assay buffexCH}-NE 1.5 p CimhE 5 ml A7}
% gzl A alfuilole] WollA] 9087t incorporation
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A Zek. SFdg A A F PBSE o Fsllg)el| 23|
AEE EHolE ‘éﬂ—iﬂ—‘ﬂ ¥-2]3}ed, 1000 rppmei|A]
587 AAste] AEE 2 F = & W PBSelA] Al
FE AIAR A, METE ﬂl“}AMEvﬂE}i A% &
5% HS29} 5% FCSE H7}3F A28 vl R|ol| H-AbSIoA,
PEIZ e 96well eloje} F#H|o]Ee] 3x10° cell
em’?] T2 HEYch 25871 wiFste] AEE E4
o|EXo HAAA F, wiA] & AA F nFg=e] K %
FH@F ok e 5%(viv)e] 23=d AEE 27
B AEZ2A AEE K 4E20-L 100 plwell YT},
1227t ebabzpxolfrulolef ol A wjokslt F AbEoY
£ 3438l 0.7~0.9 cm’E AE T 3 mme] A 2w}
Eaely Fold] FHAAA, AZF A4 scmtlllatlon
7HElE WAbeE ST 22X PHI-NES 955 A
&3k £ A3t

8. ATP assay

PEI 23} 24 well-platee]] 4| £& 5% 10° cell/well2]
FEZ 37°C, 10% CO,%| aliFwo]ejgtel] 5|7 vhof
ek 1 F ARE K 9oz 13 Agssch A
Zo ke K SHEH] 5%VN) TED 5|45}
1237 H2) F, AR A4sel w2 3R AY =
= AR &3} dl% 3 4] 2A sk 234
+= kit We] 25 mM Hepes$h5(pH 7.75)ell 208] 3]
sjed, o] AIE 200 el AR 100 i A7}l
A E31’E F, cellS Fulewiet 2 853ek-E SA Y.

9. Antibiotics2| &}

759} oplo] R ARE ABE K HFAF
1587} A F, L FE| oE TP 1F
9 K Ele] 1287 AFete] 45 H5H
o} 2§ A7} Felol 2ol AR JertE @ol
A Bt FAA. 2E Pl EEAT sl
of B4 AFERlE S 1009] TEER I £
o2 sl e FEFH AR

10. 0|48 CHARHES] SH4Y

B3], ubelz]o}, AT 5] FFE At A2y
B B5uro} Alg el AL3lch. Bl A EFAE 80% oA
Eo® 22U #EE ¥ AYAIE 2hud K

zalol| 5%BVNE FEE TEEEsl] 3l 3}
Zi_i 34 5}e] GAA ol ALg-3kch.
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11. 7|7|24

HPLC ¥]2 waters pump®} UV-detector SSC-5200
(Senshu  Scientifis Co.), column Senshu PAK ocolumn
ODS-H-4251(# 10x250 mm)¢} CAPCELL PAK
column C18(¢ 2.5%250 mm, shiseido)S A}g-3ic}.
'H-NMR-2 Jeol INM GX-400 FT NMR spectrometer
ZA 34 400 MHz, UR7|EE2- 25 TMS(tetra-
metylsilane}S- AR&-3}o] &3]3},

mz
1. PC12 M|ZQ] ‘=0l mlel uhE

PC12 A|*Ee¢f| [H]-NEZ- incorporationA] 7l &, #|i
= K H#HZ AF ¥ 35% K W] A 93
g8 2AFE Fo A5 Fol WEsEE PHINES
ZA g} PCI2 Al Zoll= the] olFrt deiA 9l
A £ AfAs PC129] o}3<2] PC12-h, PC12-
22a¢} PC12-B3 A| ¥ 2 1€ wEEE [H]-NEQ oF&
vl gich o A3} PC12-B3ol|4] [H]-NE<Q] wh&gko]
A ko nd(Fig. 1) =& ATP2] w4 % PC12-
B3ol|A] WbEepel Al @ 7o 2 ehl(Fig. 4) o]
F Ao Es ZF PCI2-B3E Ao A&}
(H]-NE®] W52 3155 K #32] 25| 93 &
F F 308 AY FHuAlol =dFckFig. 2). 1%

1500
] LowK*
1 Il HighK*
E  1000-
<
3
3 )
"E 500
|
0
PC12-22a PCI12-B3 PC12-h

Fig. 1. Comparison of ['H]-NE release in PCI12 cells treated with
potassrum PC12-22a, PC12-B3 and PC12-h cells were pretreated
with ["H]-NE for 2 hours. Cells were washed and resuspended in
culture medium. After incubation for 15 minutes, cells were then
washed and treated with low concentration (4.7 mM, open bar) or
high concentration (60 mM, closed bar) of potassium. ["H]-NE was
quantified in Materials and Method.
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Fig. 2. Time course of release of ['H-NE in PC12-B3 cells.
Release levels were estimated in PC12-B3 cells pretreated with
[’H]-NE for 2 hours. Cells were washed and resuspended in culture
medium. After incubation for 15 minutes, cells were then washed
and treated with low (open circle) potassium buffer for the time in-
tervals indicated. After 30 minutes incubation, the release of [H]-
NE was reached plateau by stimulation with high concentration of
potassium (closed circle).

Triton -100°2.2 M| ZE& £-3ll3}], incorporation¥ =k
+ 34T A% 1FE K ATl o3 whEske A5
2} oF 20% A=t}
[H]-NE u}&-2
ZYRFE]Y Ca” Floll &

BEIAT 3 w3 o T3 A
EadchFig. 3). 1=

1500
[ LowK*
B High K

{3H]-NE release (cpm)

0 001 01 05 1 s 10
< —>» +EGTA

Concentration of Ionomycin (uM)

Fig. 3. Effect of calcium ion on the release of ['H}-NE from PC12-
B3 cells. Release levels were estimated in PC12-B3 cells pretreated
with [’H]-NE for 2 hours. Cells were washed and resuspended in
culture medium. After incubation for 15 minutes, cells were then
washed and treated with low (open bar) and high concentration
(closed bar) of potassium in the presence of various concentration
of inomycin (0~ 10 uM) or EGTA (5 uM).




K b3l x]2] A] Ca*9] chealatore] EGTAE %7138
ol [HI-NE #H&-& A= o] 4% [H]-NEY
e level?] 3|8 Hol= 712 ¢HH3] incorporation
o] H#] & PH)-NE7} Al A= X] o2 Are| 2 Al 2]
off 3 740]4_’ Aztw| ezl [H]-NE®] wh&-2-
gET 2}3E 52| ¢olx Ca™ ionoporeq] ionomycin
o] A7 —’R‘} Ag)ejEAd 2] Ca* Ade] &4 3=
Ca™e] AlE Y] f4] F exocytosis®| = Al G-E20k

Z2] ] A& APt o5& AT

2. ATP Y&

PC12 A EE AP}t §ARE AF 5o 1559
ATPE AAAGEAZA 43812 9le] ['H]-NE<} 2
ol "HEFAIF o] AlEeo whEgcl. 24
ATPS] ulzo]| A3 M = Ag3tict. ATP A 7ol AL

ZA 2t o] ukSsAlE A E2 A}Fo) 2 TFE
K' b9} Zof 234 K, Caz*oll 2}sl A== Aol
a4 A k. TF ATP &L 15 % K $5de 3
kol o, %"——Aliﬂa}ﬂl«] Hhg-o] A3] A=At

aHA o5 o2 < e A AT ] $sle] =4 A
of &S 2002 4*46}@1 ARt on, o A3} o]

Eoll g ZAaA TS A 71 A cH(Data
). A EE 2FF3he] 33 A5 YEolA ATP
o] wpEere =Aslodr). A18E AEE 2% 5x10°
cells/well®] F%X 2 countingdle] A3e| ARE-3lgdct.
PC12 A X9 subtypezt E%E K' el 23]

control

PC12B3

PC12h

Neuron

Neuro2A

0 1 2 3

Reléase of ATP (arbitrary RLU, x1000)
Fig. 4. Effect of the potassium ion on the release of ATP. The effect
of the potassium ion on the release of ATP in various subtypes of
PC12 cell lines, rat cortical neuron and Neuro 2A. Release of ATP
was estimated by luciferase reaction assay as described in Materials
and Methods. Control was treated with a fow concentration K* buffer.
RUL-represent a relative light unit of luciferase.

345

exocytosis® & Al GEA 2 4] ATP2] ulEeks H)
28 A3}, PH]- NE.4 k&3l §-x}5}A4] PC12-B39l| 4]
cheke] ATP WM& B ch(Fig 4). T FU59 rat
o] tlx s " A A A ioﬂ/qg ARG EA 24 ATPE
o] K Abel o8 W) 2 wEel olo]
A PCIAIE FollX % 7P e ui&eks ¥l PC
12835} fA1ak o WEEic). efu} vhgne) 417
o £ZeF frellel Neuro 2A4= A3 A3} ATPE]
e wolx ehgkel(Fig. 4)

3. AntibioticsQ| &2

7t 7188] Al g HE A5 2wl
AT AAYH A= K+ ko g 3% gl
CEo 2 AAelste] 2E e ok YR 1H
9] K ghgHog ?‘]'—:1"5}"4 [H]-NE®| W&3-8-
gt} Exocytosis7} A&l =e] 3lei= kA A E=A]
o &) AlE7} well 2 58] #el=o] Mg A}, Al xqt
£41-8- 9]¢ incorporation¥! ["H]-NE7} AF5-¢Y ||
WEslo] M) exocytosis7} AAFA 0 & dojvtar g)
= o F 221¥ ksl Qi) o]el AY ¥ Fdlo]
Aol AE7 2 A 2s)o) dlErkE del sl 3
lod A 542 Fol M= eIt HEA
I, B AgelA] AMSgE Al FelA] kAl A e]el] 9
gk A2 9] fefe A=A il
v 23 238414l nocodarole, vinblastine, pos-
phatase #]#}} 2l &1 okadaic acid, calyculin A, kinase %} 3}
A2l staurosporine, wortmanin, %H¥2 A =] ] A Q]
cycloheximide, 5121 2] M| ] 2] 3)|A|2] brefeldin
A, concanamycin A, ZEx|#A|Q] antimycin A,
oligomydin S-& ej3t Az WA A HBYE o)
] ¢FskeH(Fig. 5). 21} protein kinase C2] &A13} &
A9 F ol AH E(phorbol 12-myristate 13- acetate,
PMA)= [PH]-NE®] ¥}&-8- ok7} 2213 c}. =3k Ca*
2] antagonistq! nicardipines} RNA §HA] #] s A&l
actinomycin D& 2] 2]3} 7-9-= A g 2H-go] wair}. &
A 17} efo]-2 ionopore2l moensin<- 7} #3248
el AAE B} o] AL AEE K Ealo)A] of
1] incorporation¥ [‘H]-NE2] tfi-2o] $-2]5e]z]7]
uj-F-o|c}.

Ml ooff X

P

o

=
=

o

1

i

2o

4. O|ME CHARMES] 4

F3+o] 360055, HFALAF 22005, ule|g]o} 50052
meF FEdef tiated 13} 7] A& g§3led, ['H]-NE 1}



346

NE release (% of control)
50 100 150

0
-

nocodazole (1.25 M)
vinblastine (0.5.M)
cytachalasin B (20uM)
staurosporine (5uM)
wortmannin (10pM)
PMA (S5ug/ml)

okadaic acid (20nM)
calyculin A (SnM)
dbcAMP (SmM)
forskolin (10uM)
brefeldin A (2.5ug/ml)
concanamycin A (1ug/mi)
antimycin A (100ug/ml)
oligomycin (50pg/ml)
monensin (5pg/ml) R
actinomycin D (50 ug/ml)
nicardipine (5ng/ml)

1
|
[
|
1
I
|
|

N v 270%
K* buffer)

Fig. 5. Effects of antibiotics on the release of ['H]-NE from PC12-B3
cells. After 15 minutes incubation with each antibiotic, the 96-wells
cell plate was sampled for counting and inspected with a microscope
at 100 magnification.

2 Ak Fro AES A9} o5 2 2
ol Ca* Aol ZHgahed, AL ) C's] e o}
+224] PH}-NE W&-$ Aases 4 2350
ek A=l aEiA 221 2 AA 24 ionomycin
EAs}ellX 2] BA & TAE O 24, Ca™* A E W
3 o9 FA-& A 24 AL Yo} o]
73}, ionomycin £33}l A & ['H]-NE 932 &3]
AP el AALGEAL] dEQ) ATPY W%
A& sz $99405 WRAMAF O 2 HE] screening3telth
(Table 1).

AAl= o] wiek’t 1319 okl Alglo] Eoj
isjalel, HHERY TAZYH 80% olAECD
F28ch. oMHES AAS FINEAS e
0.9g2 4% dch olRAE dAxb-vgte LoA

Table 1. Effects of $9940 on Exocytosis of [’H]-NE and ATP

[’HJ-NE release ATP release
Samples  +lonomycin  -Ionomycin (1 M)
Control 100 125 100
59940 3.8 5.2 54

(% of controls)
*Effects of S9940 on exocytosis of ['H]-NE and ATP as a
neurotransmitter were assayed as described in materials and
methods. 100 and 125 percent of controls mean the amount of
release of ['H]-NE and ATP treated with high K* buffer and low K*
buffer containing 1 uM ionomycin, respectively. The values are
average of triple.

de M

PPM
8 7 3 3 3 3 2 i 0
Kig. 6. 'H-NMR spectrum of S9940 in CD;OD. The spectrum was
aflalysed to the condition described in Materials and Methods.

silicagel column chromatography & ©]-8-8lo] ZAlelel
9| active fraction-- evaporationdt A7} 160 mg& U<
o o] Bmg HFE FRZEF-RL LA
sephadex LH20 gel column chromatography & &}o 3
A ZHAD 407} 4112] 4 mge] FAYEA-L A}

FAB-MS spectrum 2 H-E](N+H)+ : m/z 391(M+
Na)+ : m/z 413(M+K): m/z 4297} =A)=o] Ex}ek
3909 EA=2 FAEC}E FelwE(CD,CD) Fo|A]
Z7J3 'H-NMR spectrumol|= B-& 449] vlm71 3
oA, o] &t digt AP EQ WAL Atz
sAch(Fig. 6).

m. » &

PC12 A %£& [H}INEE Zile x=2oduy]al
assayH] H ol 4] 90% E<l incubationdt F, wE o]
Kol o3 GRIATE o] H5AT BB
[HI-NES] oF& 543k PHF-NES) W& 223 2}
3 F Az Gl Zshm Ut AT Ca
ionopore<! ionomycinell 2 & FEo] K x}Z3}
Aol FUSA Lolhz ol AL ye o] e
K* 2}l o 8)l WhEE = ["H]-NE: exocytosisol] 2]&}
Zolgty Ay

& A@Al 22| antibiotics®] 4 HEFH A
3}, vl aBEd A A, ) Az 4 A6,
EFANA Sole WA Fgo] Bolx Yok 2
2|1} protein kinase C2| EA3}A|2 oe]A PMAL
PHI-NES] W&-& o7t 2413}, ol& E39] actin 4]
fre A2 239} Al zAdete] 42 2 bamiers
ol sl 7o) deix gle} PMAs) 2l3) o] actin A
7 & F331] release-ready 4 ¥ 9] ofo] 273l



o] Bu=Ee] glrh(Kikuchi er al, 1988). PKC2]
target 241 ©] Al light chain, MARCKS 5o} 44
o] glo], B A ellA Hal 21245 PMAL] o]
4o 93 Aclzhu Az

Actinomycin D¢] Azglelx] mal AL
actinomycin D7} RNA §HA1 A | 2}-8-9] 9]l = NK2 4
£ 5)2] antagonist24]2] 2= deA Qlx]1H(Delay-
Goyet and Lundberg 1991), ¥ 413 A|7} exocytosis&
ARET 9loer, =3 7]&2] antibiotics Foll+
actinomycin D ¢]&]ol|& o] #A]-& BolH o2 233}
E 24 gE AL 71228 3t [H-NE W&-$ A
w23 12 A4 23 $99408 AAALEA W5
< SojAoF AHle FREA At 89940
jonomycin &3}l A& A5 WF-S We] Ca #9
o]&¢] A EW processingS A3t vt A=
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