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Mpyosin Binding Subunit of Myosin Light Chain Phosphatase of Vascular
Smooth Muscle : Phosphorylation by ¢cGMP-Dependent Protein Kinase
and Close Resemblance to G Phosphoprotein

Satoru FUJITA
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Niigata University School of Medicine
(Director: Prof. Yoshifusa AIZAWA)

A 138kDa protein, immunoreactive with an antibody to myosin binding subunit
(MBS) of chicken gizzard myosin light chain phosphatase (MLCP), was detected in
microsomes as well as myofibrillar fraction from porcine aorta. The 138 kDa protein
that was purified by immunoprecipitation with the antibody either from microsomes or
myofibrillar fraction was found to be a good substrate for ¢cGMP-dependent protein
kinase (PKG). The microsomal protein was tightly associated with membranes and
could be solubilized by Triton X-100, a property reminiscent of G phosphoprotein, the
unidentified major PKG substrate in the vascular smooth muscle. Both proteins co-
migrated on SDS-PAGE and the MBS antibody immunoprecipitated thiophosphorylated
G1. Thus, MBS is a substrate for PKG, and the membrane-bound MBS may be identi-
cal to Gi1, or at least its constituent. We propose that phosphorylation of MBS by
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PKG may be responsible for cGMP-induced Ca? *-desensitization of contractile machin-

ery in vascular smooth muscle.

Key words: myosin light chain phosphatase; ¢GMP-dependent protein kinase;

thiophosphorylation; Ca?™ sensitivity
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ER-LTBY, FOIFY UVEEO) VEBALEIL 2D
DER, ThbbIF T B VBtEEE (MLCK)
EIA T UVEHEY) CBRLEEE (MLCP) OFEHo N
FUYAZEoTRESNG., BRETTIF L VEHEDY
YEALOFEIZFIZ MLCK 12X > TH#HbRTWwA &
EFzbhTEx7-DY), o2 HTIE, MLCK OF
Bk Ca?t/INET 2 YHREAROBEIKET B
O, 34T UEEO) CELEITHEEN Calt BELC
BB LR A, L LMK Ca?t BEOEE
WEX TR 2 A &, MW Ca?t BELIFV VB
) VEBALRELTLOMEEL 2w EARBIZHS
Mo TEY), HlziF, 7= X FREBUIC L BT
T, HEOBMBICL AIGEICES, AU Ca?™t
BETOIFTVEHE) VBIEREIHLMIE AT
EMRENTEY, TTZAMILBBTIEIA V>
B VB Ca’t BEESEL DL I Ehh 5.
ZOFTZAMILA Calt BEHOBKIE, MLCK
OEEILTIE R {, MLCP OFEMHETIZL > THEA
ERTVWAEY), ZOFTAMIBMICE TR S
MLCP MR T OBE I % B8R 2 SHE v,
MLCP ¢BELTWw23 50y V7B VBLEE
#£4), $HVIMESTFE GTP ¥& 4 ¥ /528 (Rho)
Lo THEMLENB Y V32 B VEBLBEEICL Y,
MLCP 34y v &% 7a=y b (MBS) 989 ¥
fibsh, MLCP EMMET I EINLTY
7‘95)6).

NO ##8 L C/ERT 24 oM HRESCLEN
FRU T LRRARTFF, MENEHRMEEETFICL 5
MEFEFURIEAAD cGMP 2L Tw5Z LIXE
CEHLRTWAETIB), Z0 cGMP 12X 2MiED45
THREOHEMIIRIETHERE L SO E VA, cGMP ¢
cGMP &HMHS v 32 B Y E{LEEE (PKG) %iF
BiLL, B LN/ PKG X238 EDY VN2
DY YELY, cGMP 2L A TPHGHEOTER A S

ZXLTHLEEZLNTVS I, GMP %43 5
ARG IIEEORFIEEINTE Y, FIiC
MBI Ca 2 VBB TICE T B & 910 I
BHO Ca?t BREWHETE2IaRII®FLICOET
B ENTERW-13) GMP 2k B#H Ca?™
EEDETORFEICOVTIZEEILE OMELN L ENT
VAT Calt BEHETOBEICDOWTOE
BERSNTWS, Wu 5, $7: Lee 513, Ca?t
B HATIE MLCK EHoM#i ¢z {, MLCP
EHOTEFRRTH L R LTS, F &,

cGMP 12k % Ca?t BEMHETIZIE PKG FEHEL
PESLTWAZENFEERTVEY, Thbnm
Hix, MLCP oiEM#ESYy 7212y FThH5H MBS
» PKG O¥EETHY, =0 PKG &5 MBS O
) v EbAY MLCP ®EMibs a2 kicky, 343
VOB S bEBITHEENSH S L ERET
530D THAH, ARFETIE, MEFEGICEET
MBS 7% PKG ORE# V2 BTHH0EHITON
THET L. $7:, MEFEHIHFEL, MBS & 32
FUASFEX LD PKG HEHY VX2 BTHY, Ew
ME SIS L TWiawnG, Y v BRIy v 87 B8 23
MBS LF—D ¥ Y7 ETHAHTRERICOVT S R
2z 7.

Vil &
1. FaXBRFEEHOMRIE

7y KEMRTR G ORI o B AN R E LI
e, v 70 ~A (FFRILTH heavy microsomes
EIEE), KCl THE LA 70V —4 (KeMS),
KeMS #3612 EGTA T## L T calmodulin %
BElLi~vA 70y ~4 (CaM (—)-KeMS) % 58
L7108 SEicHeARERICIEED Y v 8y
BEomEZHEAN s EMLCHERHLL (0.5mM
phenylmethylsulphonyl fluoride, 1gg/ml aprot
inin, 10#g/ml leupeptin, 5#g/ml pepstatin A,
1mM benzamidine). % 7z, heavy microsomes

(70,000 X g ki) HPEOLNIBEOEFEE, SHITELL,
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(120,000 g, 604), #iEL L T light microsomes
¥, FEE L CHRESE RS, 74, CaM (~)-
KeMS#%, 0.5% Triton X-100, 0.13M KCI, 20
mM Hepes- KOH (pH7.4), 0.5mM MgClg, 0.05
mM CaClg, 20% glycerol HIZH&HL, 4 TT305
R L, 80 (120,000x g, 6047) LCANEMS %
Y Brv/z % Triton X- 100 WEESE E LTH
Wiz, F72, T8 KEROSERMES WX Shirazi &
DOFENE> THHEL 7219,
2. MLCP O34 > &% 7a1zv b (MBS)
DRELE

B, =7 FIBEFEH,S MLCP ZFHERS
n220 = MLCP OanEgkiz~7o3#GETH
h, FFEH BkDa Oy 7=y b (PPls) &
130kDa, RU'20kDa @ 220722y +F (M
130 5w id MBS, M20) oL@l h s 2 LI
LTEH, 20 MLCP @ 180—kDa—MBS (3§
PR E AW TRIELRE 1T 72,

RS EH S\ L CaM (—)- KeMS @ Triton
X-100 TTEMESE % 0.5 mg/ml 2% 5 X 9 IZRIEL
[ AR & (0.5% Triton X -100, 0.25M NaCl, 20
mM Tris-HCl (pH7.5), 1mM EGTA, 20%
glycerol) W= kD% ¥y B MEBERBEER 2 M2
boTEEL, &L (8000xg, 1547) L CABMER
SEBRFELL. LiE%, 1mg/ml protease-free BSA
&y s BB EER % N A - Rk e AR
TE#AL L7z 2041 @ protein A - Sepharose& 7K
TOEMEML, &l (8000xg, 14) LTLE#ERHE
2. FOLBCEME YT IgG Spg #MA 2, F
@1t L7z 2011 @ protein A - Sepharose &K ET 2
BEMRAIL, FBICELLTEERSEL. 2ok,
130kDa MBS i¥$ 25Ky 2 a—F vk (M
130N) % 2¢g, HHVIIBAL L THEY Y ¥ 1gG
hugwMA T, S6I0KET2 B IS S &7 14,
20419 protein A - Sepharose & 4 CTHERFL
7o, TOBEBRLELLTELNIEL Y VNS B
TREERFAEH 2R L - L e R @ T 4 mSEE L
Thb, BonfEltEY L HBEOFEICLD PKG
THEE VBT 52, SDS-PAGE #5iid 5\ id A
L T7ay WA ETIHEICE, RBLERYE 4%
SDS, 0.125M Tris- HCI (pH 6.8), 4% 2- mer-
captoethanol, 20% glycerol FTHHRL (65C, 105),
W72y vy E% SDS-PAGE THHEEL 7Y,

3. cGMP M4 /N7 H) L BILEE
(PKG) Io&5 1) E{E

L7 MBS 0 YBILEFTO HAE, B5
NRIEREWIS, £ 15p] ORELERSEHR,
PKG Ia (BB 404g/ml) & cGMP ([ 44#M)
&t TEM ##E#® (20mM Tris-HCl (pHT7.4),
2mM EGTA, 25mM 2- mercaptoethanol), Y ¥
B bR %EW (B0mM Tris-HCl (pH7.5), 40mM
(CH3CO0) Mg, 0.2mM 3-isobutyl-1-metyl
-xanthine) #MNZ T, 37C, 5S54MMiR#E, 1541 @
400 «M [y-¥P] ATP (2.5—3.5 Ci/mmol) %M
2T, 37C, 07HRE 3. FORRISHEOFERED
6% SDS, 0.19M Tris-HCI (pH 6.8), 6% 2-
mercaptoethanol, 30% glycerol% iz T, 65T,
104 h0iR L7 #%, =L (8000Xg, 143), EHE%6%
SDS-PAGE gel 2 TH#L T, sy 1eX
7 AN AIZ—-80CTERL .

MEFEHCBEEOPKGEEY v N7 BEFFAET
LI EDRERPSMOENTEY, 2095 L5FREA 215-
240 kDa R U7 120- 140 kDa ® % 732 Hid Casnellie
Iz D, FREN, Go, GrEMETATVEE, &
Ny 78O PKG 12X 47 VEALIZEEHRIZ X
DURICHBE SN TV AR ETT- 72198, w11
V=24 (50 #g) % 50 mM Hepes - NaOH (pH 7.4),
10 mM MgCls, 0.2 mM EGTA, 1mM 3-isobutyl
-1-metylxanthine ICB&H L, 20 u M [y -¥P]
ATP (15 Ci/mmol) &1 #McGMP %Mz T, 0
T, OMBIS 37, dEE LTHW A ISHICIE
cGMP Bl Ad»or. ZORMSHOFLED 6%
SDS, 0.19M Tris- HCl (pH 6.8), 6% 2-merc
aptoethanol, 30% glycerol %Mz T, 95CT 54
MBLCREL#ELEL, 6% SDS-PAGEgel i2TH
Wetk, X M7 4V AIZ—80CTERLLY, w11
J—b® PKG HEY v 78554 VEBALT %
&1, [r-3P] ATPRERICHV ) VBMLL FKO
FETITo72%%, EE LT [y-%8] ATP (12.5Ci/
ml) #AWT, 0C, I55HEEESE4. RIS T &
Lk (100,000%g, 304F), % ¥ 287 BEH 1 mg/ml
EBBEHE, YN ESHEBERER M RS
LREASERTRE L, TBMESS % &0 (15,000 Xg,
304r) LTlFEL2%, Lo k) IZMI30ON #fkx B
WTHRBELELT-72. RELREYIX 6% SDS-
PAGE gel T4-#f%, Bonner and Laskey DHik
WP, TAa T I 74 —EICE)FFY YB{LY v
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SDS—PAGE & Laemmli DA% w717,
N ERY BT L 8A121E Silver - Stain I Kit (FI
FME) FFMALL. T /70y MOFICHVS
%EM 213 polyvinylidine difluoride membrane
(Clear membrane - P, Atto) %, &E&HMEOBKHIZ
i Enhanced Chemiluminescence detection sys-
tem (Amersham Life Science) ¥ A\ 7217, ¥
Ny BRIy VIMET VT2 (BSA) wEMEmE
[ZHWT Lowry #ETHlIE L.

5. # ¥

MLCP @ MBS |28 ¢ A2 fiffII=ZE KEEZIE
—REHEREEREL P45 L CniZnizbo
EFHHELAL. WA R) o —VEE (YHF) T
HY, T0H3H, MION Z=7 FUBEFHEHO
130 kDa MBS (M130) DA T 54 ¥ v FNYF vk
T# 5 133kDa MBS (M 133, M 133® 512 # & 552
DT I BREOHICAEOEAERE L 2)0 o N
kit (145674 FTOTI /B BB E LTERS
neboTHY, e, Iv b, REYO MBS &
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RIS ERT Z EAHEEN TS, HBS, HLC
Pukiz, v FORKE OO MBS @ C K5 % HE
ELTIER SN, T2, M20C fifki, =7 FU B
FFEH O MLCP ® 20kDa %7 2=v b (M20)
DOKRMIFET 2045 v Ty 5 —EFIEHEE LT
SN2 bDTH S,

MIRERE A VY AR Y7 (PMCA) oabd 2k
(P32) 7% RERLHBEL/Z-PMCAZIE & L
TR L7:E 70— F Lk E V220, Type T
o PKG ERIRTICHRE LA EIC LB LT, Z
ORI M EHILIT 0@ ) TH 5. protein-
A - Sepharose CL-4B (Sigma Chemical Co.) ; p-
rotease-free BSA (A{L%#TH¥) ; BEYHF [gG
(Jackson ImmunoResearch Lab. ) : [ y -352P]
ATP (10 —50Ci/mmol)(Du Pont-NEN) ; [ 7
-33] ATP (600 Ci/mmol) (Amersham Interna-

tional PLC) ; aprotinin, benzamidine, 3 -iso-

butyl- 1 -metyl-xanthine XU Triton X-100 (FI)t
#iF) ; pepstatin A & U leupeptin (7 F FHf%E
).

Membrane-
bound
form

1 Immunoblotting analyses of proteins present in the myofibrillar fraction of porcine aorta

with various antibodies to subunits of myosin light chain phosphatase (MLCP) and subcellular

distribution of myosin binding subunit (MBS). (Panel A) Myofibrillar fraction of porcine aorta

was analyzed by immunoblotting conducted with four polyclonal antibodies (M20C, HBC, HL
C, and MI130N) raised against various portions of MBS isoforms or 20kDa subunit (MZ20).

Lanes : 1, M20C ; 2, HBC ; 38, HLC ; 4, M130N. The position of MBS is indicated with an arro-
w. The positions of molecular size markers (Dai-ichi Pure Chemicals, Tokyo) are indicated on

the left of immunoblots. (Panel B) Subcellular distribution of MBS in porcine aorta. A repre-

sentative immunoblotting analysis using M130N antibody is shown. Thirty #g of protein was

loaded on each lane. Lanes: 1, cytosolic fraction ; 2, light microsomes ; 3, heavy microsomes ;

4, KCI - extracted microsomes (KeMS) ; 5, calmodulin-depleted, KCl - extracted microsomes (C
aM(—)- KeMS) ; 6, Triton X- 100 solubilizate of CaM(—)- KeMS.
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Dye front

@2 Immunoprecipitation and phosphorylation by PKG of MBS of myofibrillar fraction and

microsomal fraction. Myofibrillar fraction (Panel A) and Triton X- 100 solubilizate of calmod
ulin-depleted, Triton X- 100 solubilized KCl - extracted microsomes (CaM(—)- KeMS) (Panel B)
were subjected to immunoprecipitation with MI130N antibody. Immunoprecipitates were directly
phosphorylated by PKG. Lanes 1—4 are the results of immunoprecipitation in which MBS was
detected by immunoblotting with M130N antibody as a probe. Lanes 5 and 6 are the results of
phosphorylation of immunoprecipitates by PKG (autoradiogram). Lanes : 1, supernatant of
immunoprecipitation with purified rabbit IgG (control) ; 2, immunoprecipitate with purified
rabbit IgG (control) ; 3, supernatant of immunoprecipitation with M130N ; 4, immunoprecipitate
with M130N ; 5, immunoprecipitate with purified rabbit IgG (control) ; 6, immunoprecipitate
with M130N. Symbols : Auto G, auto-phosphorylated PKG ; @, MBS ; 4, the positions of ori-

gin and dye front of SDS—PAGE.

= g2}

1. THKEBREBGOIF D EMEEY BEE
# (MLCP) O34 80 Jazy k

(MBS) OE
7Y KEIRD O HE L oM S E 2 MBS 7 A
V7 x = AIRTAEBOERE M20IIKT &Y
BWwWT, A2/ 70y 7y I9Meito-EEr ®
1A IR L7Z. w207 Y2 Pl b LT
WBH, FFE130—140kDa D F Y37 BixwTh
OPEE L RIE L TWwWiz, Zo0% 37 iz MLCP
DM 20 FAEY 72—y +D C ERIZHLuL Py
N— %R AR (M20C) L OXAREERL, M
EWD MBS C RWICEET LAY T v 38—
BEERIGLTWE D EEZ LN, RIZIhHOHE
ORTHFE130—140kDa O ¥ Y N7 HIZER LK
IEHOE o7 M13ON Hikt 7 & KEIIRFEH O

MBS itk e LTHY, ZThERST A5F& 130—
140kDa # > N7 RO X BT E BT 20 h 2
~7: (A 1B). Zo¥ 37 8iE light microsomes
% heavy microsomes 3L 0.6 M KCl TH##
D4 ray—2n (KeMS), €512 EGTA THEL
T calmodulin 2#BE LA 70V —24 (CaM (—)
KeMS) WWbFFELK. /2, Zo0¥ 378, 1P;
Le7%—% PMCA L LS 80 B #ibt
B5MT T, Triton X-100 12 & o TKEBS>T#H1L
Shiz, COREBEIES L TV LRI ES v
7 Hit SDS—PAGE LE4F8& 138kDa %R L 7208,

D T HPANZ, 2R TEIKE BIARSHE
%78 (145kDa) PHIRESEIZHE L. B,
TEYRBIRICO A% LY QEEOFFROREL

MBS 74V 74— APHFEEL, TTROREVID
(145kDa) BHIBAEIKZ, FFEOASVHO (138
kDa) FBICEES L CHET L EEZ LN,
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3 Comparison of electrophoretic mobilities on SDS - PAGE of G; phos-
phoprotein, MBS and plasma membrane Ca?‘pump ATPase (PMCA)
and immunoprecipitation of thiophosphorylated G1 with antibody to MB
S. (Panel A) Calmodulin-depleted, KCl—extracted microsomes (CaM(—)-
KeMS) of porcine aorta was phosphorylated with [7 - 32P] ATP in the
presence or absence of ¢cGMP, and processed for autoradiography or
immunoblotting with M130N antibody, and a monoclonal antibody (P32)
to PMCA. Lanes : 1, phosphorylated proteins in the absence of cGMP
(autoradiogram) ; 2, phosphorylated proteins in the presence of 1# M
¢cGMP (autoradiogram) ; 3, immunoblotting with MI3N ; 4,
immunoblotting with P32. Symbols : @, PKG substrate ; O, MBS ; &,
PMCA isoforms. (Panel B) CaM(—)- KeMS was thiophosphorylated with
[7-398] ATP as a substrate and subjected to immunoprecipitation with
MI130N antibody. A fluorogram was shown. Lanes : 1, immunoprecipitate
with purified rabbit IgG (control) ; 2, immunoprecipitate with M130N.
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2. PKG &% MBS #2/1808D ) »EB1E

RIZT 5 KBIRIZEET 2 MBS »° PKG #£E % ~
NEZETHENEIPIZOWTHRH L. B 2 i, #
FARMESE R T CaM (—)-KeMS @ Triton X-
100 TS E S, MI30ON Hifkic & 2 RELRRIC
X MBS #HBL, PKG 2L h ) YBILLRER
ERTH, WThOGE >S5 TR 138kDa © % ~
SR EHEERMICRELRT S Z RS R, T2,
FORBRESN S 7 EH PRG 2E0) VB
b2ZIFTAZLARENS, DEOBRL L, HEEHE
WHETAH MBS LRI, BICEALTHFELTY
% MBS b, PKG OEHEY v/ ETHH I LM

R E N,
3. MBS & GV Bba /i 7EOHS

FREoOLIIZ, BIEELTWwWESTE 138kDa®
MBS % ¥ /37 BAIMEFEHBIHEEL, F0F 37
BA PKG OLVWHETHLEWIZ DS, ZOE
WAt 138kDa @ MBS % ¥ /587 B MEFEG
TS PRKG OXERED 1 2TH 55T 120—
140kDa @ G EHIZHAT L0 E ) SITovTHRE
L7z,

3A IIART L9, KFETH CaM (—)-
KeMS AEICBVTH, FTR240kDa ® Go¥F ¥
INOBEESGTRE138kDa @ GihHKREER, wiihd
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FE PKG £ETHAHI LR EN/. MION
LB L7770y Ty THHPRTLSIC, MBS @
BEEIX G LRI L TH-72. /2 PMCA 2
w4 oE/ yO—FAEE (P32) VA a/7ay
Ty TIRIERDONY FHFREBSH, Thoor b 1F
DRV RN, G RO MBS & 37 BEREBIZK
Bxis, SO PMCA 1 &FE LN FE GLIZR
ot BRABEHGTOFHIIRALMBIZ ALV IEER
13, FERDLOHE L —F LD B 28

Kz, G147 287 EH MI30N HifkiC X b gt
BENEZNEIPERI. G F 7 HIE [y
-329] ATP ##EE LTY VBMETAZ LICLY, ¥
YN BB VB BEOER R FT T4 YEBE
FUNTBEELTSNNLTHSRELEOTEE L.
3B IIRT LI FR 138kDa OFF Y VEL Y
YNTEH MION HUEIZ L W BEMIZRELR SN
BT b ol

£ =®

¥y BB vBtBEENE {id Type 1 (PP1)
BBV Type 2 (PP2) IZEBL, #0ELHI4Y
VBSOR) Y BRI T A 2 EARE ST
B AFEYR I A R BB ORKI
RETH 7205, &, ) vBbahi-3 4+ 2 BE
ELTHBIIFBETLIENTE, 3420977 M3
FILkESTLY Sy ERY) B bR LT, =
7N UREEERE TR EHS S MLCP 2%
BP0 WFROFEHOY Ty MEEE D
OAFOZEETH YY), M2y b (PP1 6)
ECOoFEY Ty b (M130 5k MBS &,
M20) 2»57% 5, MBS #7212y b I 4 Y
DS LIEERIEICES LT A I LSRR ERT
VAEH), M20 OBEIRERHTSH S,

AEFFRIZL D, 7 KBRS OMIE T4 EICIE,
=7 MY BBETFESHD 130 kDa MBS (off L THER L
7Hifk (M130N) & R34, 138kDa & 145kDa
D, FTTFEOLTPICRLL 2HEEDY 37 BT
TAHIEIRENS., =7 MIBEFEHICBOTD,
ATIALYIN)F Y v ThHAH 2HEED MBS 74
V7 x—4 (MI130 & M133) HEET LI LA
¢eDNA 20— 72X D RHERTWAD, 72,
=T M REFEHBO MBS T A, 70— F 0V
Hitk% T, Okubo 51330 =7 U D% o
WA TFREOEELZ2EED MBS ¥ v 37 BEFHE

TAHIEERELTA, AR TRBEN 2008
WIS ¥ /2 HDH b, FFROKEVY 30 H
(145 kDa) WHBREASEIFEL, FTREONSVS
828 (138kDa) ~A 70/ —LAGBEIHEELT
Wi w4 ruy - LICFEET 5138kDa MBS EE
BEDIER EGTA THEL T E N D o 7228,
Triton X-100 TAESIHBELIN - Ehs, BEES
Wy N7 BTHLUEENE ., COREEASLTY
% MBS #HEETAI L, HoOMEG&PHBICBVT
b, MBESENIC L B0 5 VI RIERBILEN Y
HOSRICL ORISR TWwE B, ok i
MBS 74 V74— ADMBRSHEDENE, FhEFh
DTAV T+ — AOBRENLERTTBETLLOTH D,

Ty KEIROGEEMESE B HEe LRI,
CaM (—)-KeMS @ Triton X-100 5 #E M5 » &
138 kDa MBS & M130N ¥MEIZ L D FRMICHE
WEEL, 85612, PKG 2495y vBfbshaZ &
Dhhol, TOFKRIE MBS 28 PKG XE8% X7
BHTHLIERMTRBTLOOTHE., 20 VL
S BEENEIL oW T T 5 2 Tid i v s,
MBS 27 >rFyry¥—treaf s rPyn—3,
NH, ¥# & COOH £z #hFhfEE L08), &
NoDWEN MBS D343 Y UHADS 0 BED
HEEHR, M2y b (PP1 &) LO#EE*
FOEGFSICESE LT EEIZLNTWS, Tto &
=7 b EEFEEFO MLCP A% MBS #4r L CE
W) VREEHEEERT A I LA RERE L T,
MLCP HH LB VIR oS L v s ns
A5, BEBREWVWI &I, cAMP KfFEHY Y 37 B VB
it® (PKA) &% MBS @) YBbid, MLCP @
Y UBESSOBRERRIL, RS T/ MLCP
HEREORET R IedREN. /2, =T MR
FTEFE MLCP © MBS #° PKG I2&->TdHVY
YEMbE N, MLCP oV VIBELPLOBEEL 5 &2
CFTIENBERULIIV-TICEL 2o TRERTV S
(Ichikawa, K., Ito, M., Yoshida, Y. and Fuji
ta, S. HFE). ThonERiE, MLCP &, 34
YICHAELTWR Ao LN, B, BE£L CIIMRE
ERAELTWRLOPH Y, NEFEHLELERETS
tHFAv Ty —THD cAMP ® cGMP 2
o TiEMIbE Nz PKA 2 PKG 240 “BMb%
S, BEAOEEETAZ LI D IEMILT RS TR
NHbHI L ERBT S,

MEFEFBFETSL Go, G177 HiZwTh
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LY 2 EHTHY, PKG (X VEEELR ) VB L%
AR ETHLIENUEI LM N T
722083 T, Go id type 1 IP3 receptor TH %
T EMRENZAED . G izow T, PKG 10X
NELEVY) VEMLE T A Y N BETHEI ENS
INFETELDOREDRAN R ENTEZIZL DS
¥, FOREEFHLZE I TH- 728208 G, 13k
RO TEY 2 MLCK A VT ATy, #E
AN LXy T (PMCA) L3RG B5 V5V E
ThHDIEETTIERIRTW AR KEFsecH
Lz dhiL i, MEFEHTRESLSFE
138 kDa DEHEMED MBS 12 PKG DX WEHETH
h, BEAELE G LRMUBBICKBSh2EL D TR
{, MISON¥UEIZF+) VERIL L7 G 17 X0 B %,
BREICHETME LA, LEORREIE MBS » G, ¥
YRGB ERA—D, HH0idS LR ELFOBE Y L8
PEO—OTHLHUABETHMITRBTLIIDTHS.
PDEo XSz, 7% KEBIRFEEH X5 FREA138
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