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Explore the new heart failure therapy focus on calmodulin translocation in
cardiac myocytes
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In cardiac myocytes Calmodulin (CaM) bound to the ryanodine receptor (RyR2)
constitutes a large pool of total myocyte CaM. Knock-in mice expressing RyR2 unable to bind CaM
developed hypertrophy and early death. However, it is unknown whether CaM released from this
RyR2-bound pool participates in pathological cardiac hypertrophy.

We found that angiotensin Il (Angll) causes CaM to dissociate from the RyR2 and translocate to the
nucleus. To test whether this nuclear CaM accumulation depends on CaM released from RyR2, we
enhanced CaM-RyR2 binding affinity with dantrolene. Dantrolene dramatically reduced nuclear CaM
accumulation. After 2-8 weeks of pressure overload (TAC) the binding affinity of CaM to RyR2 was
reduced, nuclear CaM was elevated. Stress (acute Angll or TAC) causes CaM dissociation from RyR2 and
translocation to the nucleus. Thus CaM dissociation from RyR2 may be an important step in driving
pathological hypertrophic gene transcription.

GRK5 HDAC5



(1) RyR2 (CaM)
RyR2 RyR2 CaM
Caz*
CaM RyR2
CPVT RyR2
Caz*
(1
CaM RyR2
(©Ono M et al.Cardiovasc
% & Res.2010;87:609-17)
N-terminal N TAC
Central — (’n«“d RyRZ
@~ @ ‘
T @ P CaM RyR2
(2. A. EERIEDRYR2. B. KA/ EBEE(LCaMDRyR2IZ3f RyR2
TIRABNMEE TS, Caz+

( 2)(0da T et al.Circ Res.2013;112:487-97)

. 4 Clamp region
J "..' 4

L e
Handle region

WRLY caM #AEME
Open

Lumen

 cam

1. RyR2IZHEL TLDAILED 2 (CaM) D E|

RyR2Mhadle&clampfffi s DM ICCaMAERTHI LI
SoT. FroRLOBBAEHELTLS

) CaM

RyR2 CaM
Meissner RyR 3 CaM E
RyR :
(  3)(Yamaguchi N, et #
al.J Clin Invest.2007;117:1344-53) western =
blot CaM 3. CaMwﬁ;DTiCD{EL\RyRZE
RyR2 CaM HITIRATREREOEAEE
LE#20BLIAIZEET S
(2) CcaM
CaM RyR2
Caz* RyR2
CaM Neonatal myocyte( )
-1(ET-1) CaM
RyR2 CaM
CaM
(3) G protein-coupled receptor kinase 5 (GRK5)
GRK G GPCR
Il (Angll) -1(ET-1) (PE)
7 GRK
GRKZ2, GRK5  Angll PE
HDAC NFAT
GRKS5 CaM
CaM GRKS5
TAC Angll,PE ET-1
CaM RyR2 CaM
GRK5 CaM RyR2
CaM
Angll PE
CaM GRK5
CaM GRKS5
(HDACS5) Angll PE
RyR2 CaM
CaM RyR2 CaM,GRK5,HDACS5



(1) Ang 11 PE CaM GRKS5 HDACS

Angll PE CaM
Angl| PE RyR2 CaM
RyR2 CaM CaM
GRK5 Angll PE
CaM GRK5 HDAC5 Angll
PE
@ CaM_GRK5 HDACS
RYR2 CaM A sham  TACBW B -
Angll PE % E,éw
RyR2 CaM CaM & I
GRK5 M :
H DAC5 S E;: RyR-CaM nuc-Caa:
RyR2 CaM & i
CaM GRK5 1 b
HDACS5 ¢ Sham TAC 8W E’E.,
Ang 1] PE ,..‘E“ .
GRKS5 I
Angl | PE E‘E‘ 1.0 z
CaM GRK5 E En,s '2_
HDACS5 oo )
(3) E Sham TAC 8W F
TAC CaM g~ HEF
GRK5 HDAC5 4 2 is =
TAC RyRZ S g%ﬂ—ﬁ . *
CaM CaM E £E )
TAC
Ang I, Phenylephrine, TAC
! - Ha4. TAC%le;’SI&‘_CaM, GRKSHYEBITHEA A~ HDACSIE
— g - o "' - GRK5 BR~ORBTHEHLNT,
- . AN HDACS5
; ; | % TAC
\._\_Ej‘» SR 3@ [. \‘\ ,\.Ca
\ GRKS N
@D @?P\
: e RyR2 CaM
s 8 CaM-GRK5
- v
1
L — RyR2 CaM
- - GRK5
8D g™
HD$ 4
L / CaM
V\U’?
el . (5

—» Cardiac Hypertrophy Genes
5. RyR2I=H5 B LT BCaMBS, RyR2DNSREBE T HEBR DT T

EERIET D COTEMD, CaMDBHREFIEIE R LIRLLVDAE
KIMFREORARASHFFESND

1

Oda T, Yamamoto T, Kato T, Uchinoumi H, Fukui G, Hamada Y, Nanno T
Nakamura Y, Okamoto Y, Kono M, Okuda S, Kobayshi S, Bers DM, Yano M. Nuclear

, Ishiguchi H

translocation of calmodulin in pathological cardiac hypertrophy originates from
2018 87-97

ryanodine receptor bound calmodulin. J Mol Cell Cardiol 125
doi: 10.1016/j.yjmcc.2018.10.011

fureus o3 pezyeuuou)
Idvames-onu



3
Dissociation of calmodulin from cardiac ryanodine receptor plays a
pivotal role in driving pathological cardiac hypertrophy. Biophysical Society 62
Annual Meting 2018 2 20 San Francisco, California, (Moscone Center)

Dissociation of calmodulin from cardiac ryanodine receptor plays a
pivotal role in driving pathological cardiac hypertrophy.
2018 1 6 ( )

Calmodulin, which dissociated from cardiac ryanodine receptor and
translocation to the nucleus, plays a pivotal role in driving pathological cardiac

hypertrophy. 21 2017
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