#BxXc—19

FEHREBERERX (RENREMANE) HRAREEE
PRk 2 4% 58 11 BHUE

HEAES: 17102

MEER . EFHAE (A)

BT HARS : 2010~2011

FEES 22689003

MEEERL (030 LY =7V v BT D2 REEBME S F 4 F v %L TRPC3 DAL EIfFRHT

THZCiERE4L (#EX) Study on the role of receptor-activated cation channel TRPC3 in
cardiac remodel ing

MERERE
FEE % (NISHIDA MOTOHIRO)
M KE - REREEHRER - AHR
MEEEZES : 90342641

MPERROE (Fn0) -
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KNeELTHEESRTWS., Fxi, P77k — L TiEMIEEND TRPC F ¥ 1L
(TRPC3/TRPC6) WEAMIZ L D LEREMIT 5 EE2H LI L. TRPC6 F ¥ 1L
X Thr69 FZED U VR LIZ L 0 F ¥ FUVIEERIIH SND Z EICEB L, RARTV T AT T—
¥ (PDE) FLEAICLEMET B U w7 AFRARTF K23 TRPC6 O] 2 /i L COME K< & Y
Mz B2 2 & 2Bl A Lz, Frlc g SFE ez sV Cix, TRPC6 7' m T A
¥+ —FA (PKA) °PDE3 L EAEKREEHKT D52 LALLM L. 512, TRPCS iX Ca2t
WAMMEEIIZ PKC EFEAAMEH L, NADPH 43 o & — P A iG e A4 s s L OV U
TV 7 (DIERSCRRHEL) OEITICFHETHZ LN L. BLEDORERIE, TRPC
F v RN T FNEERIEES DR 7V o 7B W CEERKE 2 R -3 2 L 2R g
LTW5.

WFFERCR OB (3530) -

Structural remodeling of the heart induced by chronic hypertension or ischemia is a major
cause for cardiac dysfunction. We have previously reported that diacylglycerol-activated
transient receptor potential canonical channels (TRPC3 and TRPC6) mediate pressure
overload-induced cardiac hypertrophy invive. We here focused on the fact that TRPC6
channel activities are negatively regulated by Thr69 phosphorylation, and found that
inhibition of PDEs or atrial natriuretic peptide suppresses cardiac hypertrophy and
hypertension through TRPC6 inhibition. Notably, TRPC6 proteins formed a protein
signaling complex with PKA and PDE3 in vascular smooth muscle cells. Furthermore,
TRPC3 interacts with protein kinase C dependently on TRPC3-mediated Ca2* influx,
leading to production of reactive oxygen species via activation of NADPH oxidase, resulting
in development of cardiac remodeling, such as hypertrophy and fibrosis. These results
strongly suggest that formation of TRPC3/6 protein signaling complex plays a pivotal role
in cardiac remodeling.

S DR E R
(BHHEAL - 1)
[ERETES LIEESES & @t

201 0% 14, 800, 000 4, 440, 000 19, 240, 000
201 19E 9, 700, 000 1,710, 000 71,410, 000

R

R

FE

Sy
[

sl 20, 500, 000 6, 150, 000 26, 650, 000




L ay ey i p
BHFEOSE - MIE : A RIEE
F—U— | BKE

1. WFFEBRAA M P D 5

EILERCEIM 2 EDAFICE > TAEL S
DIEOEREZRL (VT V7)) 1%, LAE
ZHEAASELHFEKE LTHEASATWS. L
D TCREZEAVITIE, FRRARIR MR 1~ D B8 523
R EN TS, ZHET, ZRIEkE S
%95 =Bk G, EEE@T%T\‘%‘T%K%M
5 Ca2+ 7 U TN BRI, G12/13 &
HE O M CIEM b SN oiEEmE Y 7
V> 7 bIicBS T2 2 R LT
7= (EMBO J, 25, 5305 (2006); EMBO J, 27:
3104 (2008)). X 5|2, TRPC3 7% /L
Z IR E T 2 ba & v, TRPC3
T RV O A BRI 890 JE K 2 4]
T5HZ EEFEE LV TH D THE L

(PNAS, 106, 5400 (2009)). Z DT, Fx
IZ TRPC3 F¥ RILBAEMNDIEBXR KLY ELL
AL ZECHIFIT 5 &V ) BIGHCIER
L7-.

D OBMEALI, Angiotensin (Ang) 1 <°
transforming growth factor (TGF)-B72 & D#fe
RARER 2 K> THR SN D. milt, TGF-B
IS & B il O R #E{E 12 NADPH oxidase
(NoxX) 3B 592 = & 2MEIR L~ )L CREF] &
7= (Nat Med, 15, 1077 (2009)). L#>L, Nox
95 ROS ERKIC Ca®* MbE e = b3k
LTV DHDD, TRPC F ¥ %/ & Nox &
DOBRIZOWNTIE 2L D> TUVHRL.

TRPC & /37U 3hkxley 7 N+ a 4
¥ s7 78V —EAE L LTH Z
EHINFETICABELTEY (EMBO J, 22,
4677 (2003)), ‘LM Tlx TRPC 2N EMERESE K
FOFEREHBIICEI S L TV 2 AIREMER B 2
5D,

2. e EH
ARG TIE, DIEKZFHFET S Ca?'y 7
Vv 7RO BT DIR R E Y 7T
Vo7 ORAEDEEMS O FILDFEE
K] 2T 28EB L LTOTRPC F v %L
DEEIZH LM T 5. BAREIZIZILL T D 4
DNZONTHFEIT 72,
1) TRPC3 (2 X B i&E e > 7 F Lkt
DFFHT & Bl & o B figAT
2) TRPC3/6 LFHANEHT v 7 FVERE
DIRE &+ DA B IR DT
3) TRPC3/6 F ¥ 1%/ D VU UERLIZ K 5D
K 7 F Vil RS O figAT
4) D&Y 7V 7 (B L Oun & 5

) 12X 5 TRPC F v 1L OAREIfRAT

3. WDk
45O BEMEERT D720, LLTFORE =T
7.
1) JEEERLLRIEE T L (MLP K4H) ~ 7 A
|2 TRPC3 F v R/LEIR I FLEA L AW
(pyrazole-3) % 3 WM G-L, (LR & TR
TAbEBE L. LA b LR
dihydroethidium 2 ks LY
4-hydroxy-2-nonenal DHLAYL (AT L 0 341 L
7=. TRPC3 & Nox2 & O EAEMIX TRPC3
& NOX2 Z i I3 i & 7= HEK293 #llia %
W CHEEILR X0 B L 7=,
aﬁfﬁh X v ]NIAM: TRPC3, TRPC6 & H
CRERTHVTIVEAERRIEL, O
HAEFANTRPC3I6 D) v 7 B 42k -~ T
HERTDINE D BET LT,
3) PDES [ ESHESC ANP 24L& 5 Z & Tl
AR D IERISZE DS HNH] S 4L D0 & 9 Dkt
T 5. £, THHEHFH TRPC6 @ Thre9
BREE Y VLT ENE D DERT A0
mmg)/&M%%ﬂm_mﬁﬁé#%%w
L7,
4) KEWRRAEE T L~ 7 A F 7213 PR
£ )L~ 17 AT TRPC F v /L8R A BH E 3K
G L, DIEYET Y 7 ORIETH DR
HEALC I 57 4E 12 TRPC F ¥ R 54 %
MNEH 75)*%;:* L7=.

. WFTERR R
hMPKE7?X®DﬁTﬁ$éﬂt®%
BEIK T OLR4) 1%, pyrazole-3 #5112
ERAT NN S vtz R A @uMTiu%
WZEE ) LBl S -0 lTxt L,
pyrazole-3 & 5-HED DMl TR L 2N B 12
P STz, BRI Z ST, AT
BRI N DIEMREO AR X OUEMEEE
CIEE EDORISTEL D 2 R #EY
(4-hydroxy-2-nonenal) ®OFEFE7S pyrazole-3 $¢
HAZ X DIRIEZEEICIHE STz, MLP X
H~ 7 ZAO.0EH D HEEE L 7205 T
TRPC3 # /37 N E LML TEY, ¥
Ty u—)L (DAG) ALE THRE SN
BRI 5 D CaZ AN L Tz, &
512, DAG L& |2 X 0 BAEE I IE MERR SR AL R hs
I, ZOEMEBRFEAKIT TRPC3 DR
(X0 sEaelcfl S, & 512, HEK293



MLz BT, Nox2 1 TRPC3 & FHAEH L
TRPC6 & IZMHAERH LW & HHLNC
72 o 72, —7J7, TRPC3 % K8 S+ 7= BHfukk
IZBW T BIRRIC XD PKC &ML
HlEahTnizZ &5, TRPC3 NF ¥ R /UiE
PEARTFRIIZ PKC EMEERT2 28 HHL
MM LT, DLEORER) S, TRPC3 I PKC
ZJr LT Nox2 ZIEME(L LISTERE SR DA k&
T D AR R STz

WIZ, TRPC6 F ¥ /LD MR EIZ % 5
DAREIREO MR ZRS Lz, 77 =i
VI I—EBRE~TATEL DL T

U Z70%, ANP 512 X 0 B ICSE S .

ANP 35 1O PDE5 [HEHKIL PKG Z/r LT
TRPC6 @ Thr69 #iz U v igfbT 252 &, B
L O VEBARAFERIIC TRPCE F v RILIENE
BILOOLHMBEOERICEEKRTIES L
NHAGMNE o7, —F, TRPC6 # % < 3l
T3 ME R HMETIE PKG LD bie LA
PKA (2L 5 U U bDIF ) i< B5 LT
W ZOERE L LT, TRPC6 7% PKA, PDE3
LEEIRZIERT 5 Z & T PDE3 [HEA| DK
ZMEEO TS A[REEA R E T,
pyrazole-3 X EAMIZ L VFEIH I D500
KEGEBEORBEEMI D Lo L ARRHE
{LEE# & s 7~ (TGF-B, CTGF, ACE 72 &) D%
BN 2 A Z\ZHE LTz, £72, Angll
X° TGF-BAINL THE T S 42 DB HE AR D
HEALIGE S £ 72 pyrazole-3 ALE 12 L W A &I
Rl stz —J, TFEEMm% o mjEREEC
BWT, ME RGO TRPC6 % M4
52 L CRMMEENABEICHE K LTV,
DLEOFER LY, Dg) =7V 7 OFIA &
72 B RRAEAL & (I B A o B X
TRPC3/6 7 v /L&l 5 Z & THEICL
BINDZERHLNE T2,
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