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Calcium ions (Ca2*) play an essential role in homeostasis and the activity of cardiovascular cells. Ca2* influx
across the plasma membrane induced by neurohumoral factors or mechanical stress elicits physiologically relevant tim-
ing and spatial patterns of Ca?* signaling, which leads to the activation of various cardiovascular functions, such as
muscle contraction, gene expression, and hypertrophic growth of myocytes. A canonical transient receptor potential
protein subfamily member, TRPC6, which is activated by diacylglycerol and mechanical stretch, works as an upstream
regulator of the Ca?* signaling pathway required for pathological hypertrophy. We have recently found that the inhibi-
tion of cGMP-selective phosphodiesterase 5 (PDES5) suppresses agonist- and mechanical stretch-induced hypertrophy
through inhibition of Ca?™" influx in rat cardiomyocytes. The inhibition of PDES5 suppressed the increase in frequency of
Ca?* spikes induced by receptor stimulation or mechanical stretch. Activation of protein kinase G by PDES inhibition
phosphorylated TRPC6 proteins at Thr®® and prevented TRPC6-mediated Ca2* influx. Substitution of Ala for Thr® in
TRPC6 abolished the antihypertrophic effects of PDES5 inhibition. These results suggest that phosphorylation and func-
tional suppression of TRPC6 underlies the prevention of cardiac hypertrophy by PDES5 inhibition. As TRPC6 proteins
are also expressed in vascular smooth muscle cells and reportedly participate in vascular remodeling, TRPC6 blockade

may be an effective therapeutic strategy for preventing pathologic cardiovascular remodeling.
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Fig. 1. Diagram of Excitation-contraction Coupling and Excitation-transcription Coupling in the Heart
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Fig. 2. Role of DAG-activated TRPC Channels in the Development of Cardiac Hypertrophy
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Fig. 4. Specific Recognition of TRPC6 Phosphorylation at
Thr® by a Phospho-specific Antibody
Phosphorylation of TRPC6 at Thr® induced by PKG activation in vec-
tor-, TRPC3-, TRPC6- and TRPC7-expressing HEK293 cells. HEK293 cells
were treated with 8-Br-cGMP (100 um) for 2 h. WB; western blotting.

cGMP #lliic &2V >V BAEDON > RSk
Moz, TDYU CEBLERNZIN > Rid pTRPC6
PURRTF Rz DRbHiRE —EICRINESE 5 2
ETREITHEAL, FEY VB TRPC6 X7 F K&
—EBICIG T ETHNY RiIdHELiaho I &
5, fE#LL 7= pTRPC6 Hifk7Y, TRPC6 @ Thr® @
U B 2R RN L TW D 2 &M S Nz
KIZ, PDES HEMNOHMAICERL TH5

-
—



No. 11

1431

TRPC6 %2 1) LT M EIMEMFT L. T v
3 A VRO AL D R K S & Se 2 I 3 % IR
J£ @ PDES [HERZ 1 FLET 2 &, 95T
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T B8, Fig. 6 (A)ITRT KD iR E % 5E
PR LICERE L. Ty M ARV —iE iy
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- -
N .
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Fig. 5. Phosphorylation of Thr® Is Essential for the Anti-
hypertrophic Effects of PDES Inhibition
Effects of PDES-I on the ET-1-induced actin reorganization in vector,
TRPC6 (WT), TRPC6 (T69A)-overexpressing cardiomyocytes. Car-
diomyocytes were treated with PDES-I (10 um) for 20 min before the addi-
tion of ET-1 (100 nm) . Scale bar=50 um.
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Fig. 6. Inhibition of PDES5 Suppresses Ca2* Responses Induced by Mechanical Stretch
(A) Images of mechanical stretch machine (Strex Co. Ltd.). Twenty % of mechanical stretch at the speed of 90 mm/sec was performed for 3 sec. (B) Traces of
Ca2* responses induced by mechanical stretch (MS) in the absence or presence of PDES5-I (10 um) . More than 20 cardiomyocytes were monitored in each experi-

ment.
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F K (ANP) & %/= TRPC6 F v %)L D Thré® 53
DU b Er U TDERZENHI LSS Z &2 WG
L7219 ZOHIR KD, NO 5.4 ANP A,
PDES [HEH| /2 EMIALN cGMP 2% LR E 2%
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F v ) DIEPAL BRI A BN FE SN TN S, FilA
I¥, P112Q 22K TIZ TRPC6 F v X)L &/ T %

Ca2t i A EE K L, R895C, E897K %5 K Tl
TRPC6 BIRENEART D I ENHSNITINTW
%, 2020 {95 D SNP #1{Z TRPC6 O Thr’® FEE D
ERKZADN S Tz, LaL, Th BED
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AT IUNKE DB KB E B M OEA T
PARERTERINTEBO, NKEROSERE
FERDOEDDEYERT A KT A > THEMS
NEHDOTH 5.
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