©
2016 2018

Evaluation of cardiac function for DCM and HCM knock-in model mouse during
early postnatal development
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HCM and DCM are often associated with severe heart failure and sudden death.

Thus, early diagnosis and treatment is paramount for the reduction of its high mortality rate. The
chief impetus of this study is to characterize the pathophysiology of knock-in mouse models of HCM
and DCM. We showed that the S179F HCM mice developed left ventricular lumen narrowing and LV
diastolic dysfunction before cardiac hypertrophy occured. The A K210 DCM mouse model developed LV
systolic dysfunction and marked cardiac enlargement before LV wall became thinner. Further, ghrelin
treatment (150 &micro;g/kg/d s.c.) from fetal period has a benefit for attenuating cardiac
remodeling and systolic dysfunction in the DCM mouse. Phenotypic changes in both mouse models occur
at very early postnatal stage before weaning in the HCM and DCM mouse models. This suggests that
these models are useful for the exploration of pathogenic mechanisms and therapeutics for very early
onset HCM and DCM.



QoL

HCM
200
DCM
T cTnT DCM
A K210 HCM S179F Kl
HCM  DCM
@.-
A K210 DCM S179F HCM WT
OF
Vevo02100 A K210 DCM S179F HCM
1.5-3% M-mode
(3). P-V loop
ADVantage™> A7 L% VT, A K210 DCM S179F HCM 1.5-3%
dP/dtmax dP/dtmin
OF
50 mM 2, 3-Butanedione monoxime (BDM) Krebs-Henseleit solution
118 mM NaCl, 4.7 mM KCI, 1.2 mM MgSOs, 1.2 mM KH.PO,, 25 mM NaHCO;, 2.5 mM CaCl,, 0.5
mM EDTA-Na,, 10 mM HEPES, 11 mM D-glucose 10%
5 pm H&E
(5). SDS-PAGE
300 ul 10 3
50 mM BDM Krebs-Henseleit solution
100 mg Leamml i
- 80 2 95
5 12 7
(6)-
SDS-PAGE Bio-rad
PVDF 5 BSA TBS-T (20 mM tris-HCI PH7.5 150
mM NACI  0.05% Tween-20)
3 (1 1000) TBST @ )



3 ECL
. M- S179F HCM 0.5
S179F HCM
1
/ ratio 3
0.5
A K210 DCM
EF 0.5 A K210 DCM
0.5
@) T S179F S179F
Ca2+ Ca2+
1 phospholamban 3
phospholamban SERCA2a
3). S179F 1
QRS
IVRT E/A
2 P-V loop
1 Tau

OF 2
(). 2
(6). 1 A K210 DCM K1

DCM

150mg/kg/day 15 7
1 DCM
DCM
16

(1). Arimura T, Muchir A, Kuwahara M, Morimoto S, Ishikawa T, Du CK, Zhan DY, Nakao S,
Machida N, Tanaka R, Yamane Y, Hayashi T, Kimura A. Overexpression of heart-specific small
subunit of myosin light chain phosphatase results in heart failure and conduction
disturbance. Am J Physiol Heart Circ Physiol. Jun 1;314(6):H1192-H1202, 2018. ( )

(2). Okuda S, Sufu-Shimizu Y, Kato T, Fukuda M, Nishimura S, Oda T, Kobayashi S, Yamamoto
T, Morimoto S, Yano M. CaMKII-mediated phosphorylation of RyR2 plays a crucial role in
aberrant Ca* release as an arrhythmogenic substrate in cardiac troponin T-related
familial hypertrophic cardiomyopathy. Biochem Biophys Res Commun. 496(4):1250-1256, 2018.

( )



(3). Hayamizu K, Morimoto S, Nonaka M, Hoka S, Sasaguri T. Cardiotonic actions of quercetin
and its metabolite tamarixetin through a digitalis-like enhancement of Ca* transients.
Arch Biochem Biophys. 637:40-47, 2018. ( )

(4). Katare R, Pearson JT, Lew JK, Wei M, Tsuchimouchi H, Du CK, Zhan DY, Umetani K, Shirai
M, Schwenke DO. Progressive decrease in coronary vascular function associated with Type
2 diabetic heart disease. Front Physiol. 9:696, 2018. ( )

(5). Ishizu T, Higo S, Masumura Y, Kohama Y, Shiba M, Higo T, Shibamoto M, Nakagawa A,
Morimoto S, Takashima S, Hikoso S, Sakata Y. Targeted Genome Replacement via
Homology-directed Repair in Non-dividing Cardiomyocytes. Sci Rep. 7(1):9363., 2017. (

)

(6). Zhan DY, Du CK, Akiyama T, Morimoto S, Shimizu S, Kawada T, Shirai M, Pearson JT.
Cardiac vagal control in a knock-in mouse model of dilated cardiomyopathy with a troponin
mutation. Auton Neurosci. 205:33-40,2017. ( )

(7). Zhan DY, Du CK, Akiyama T, Morimoto S, Shimizu S, Kawada T, Shirai M, Pearson JT.
Cardiac vagal control in a knock-in mouse model of dilated cardiomyopathy with a troponin
mutation. Auton Neurosci. 205:33-40, 2017. ( )

(8). Du CK, Zhan DY, Akiyama T, Inagaki T, Shishido T, Shirai M, Pearson JT. Myocardial
interstitial levels of serotonin and its major metabolite 5-hydroxyindole acetic acid
during ischemia-reperfusion. Am J Physiol Heart Circ Physiol. 312(1):H60-H67, 2017. (

)

(9). Ito K, Hongo K, Date T, lkegami M, Hano H, Owada M, Morimoto S, Kashiwagi Y, Katoh
D, Yoshino T, Yoshii A, Kimura H, Nagoshi T, Kajimura I, Kusakari Y, Akaike T, Minamisawa
S, Ogawa K, Minai K, Ogawa T, Kawai M, Yajima J, Matsuo S, Yamane T, Taniguchi I, Morimoto
S, Yoshimura M. Tissue thrombin is associated with the pathogenesis of dilated
cardiomyopathy. Int J Cardiol. 228:821-827, 2017. ( )

(10). Fujita A, Takahashi-Yanaga F, Morimoto S, Yoshihara T, Arioka M, Igawa K, Tomooka
K, Hoka S, Sasaguri T. 2,5-Dimethylcelecoxib prevents pressure-induced left ventricular
remodeling through GSK-3 activation. Hypertens Res. 40(2):130-139, 2017. ( )

(11). Mohamed RM, Morimoto S, lIbrahim IA, Zhan DY, Du CK, Arioka M, Yoshihara T,
Takahashi-Yanaga F, Sasaguri T. GSK-33 heterozygous knockout is cardioprotective in a
knockin mouse model of familial dilated cardiomyopathy. Am J Physiol Heart Circ Physiol.
310(11):H1808-H1815, 2016. ( )

(12). Inagaki T, Akiyama T, Du CK, Zhan DY, Yoshimoto M, Shirai M. Monoamine
oxidase-induced hydroxyl radical production and cardiomyocyte injury during myocardial
ischemia-reperfusion in rats. Free Radic Res. 50(6):645-653, 2016. ( )

(13). Mohamed RM, Morimoto S, lIbrahim IA, Zhan DY, Du CK, Arioka M, Yoshihara T,
Takahashi-Yanaga F, Sasaguri T. GSK-3@3 heterozygous knockout is cardioprotective in a
knockin mouse model of familial dilated cardiomyopathy. Am J Physiol Heart Circ Physiol.
310(11):H1808-15, 2016. ( )

(14). Nishii K, Seki A, Kumai M, Morimoto S, Miwa T, Hagiwara N, Shibata Y, Kobayashi
Y. Connexind5s contributes to global cardiovascular development by establishing
myocardial impulse propagation. Mech Dev. 140:41-52, 2016. ( )



(15). , , , , , , ,
. 38, 208-217, 2017.

(16). , , , , Daryl 0, Schwenke, , ,
, Pearson James. . BIO
Clinica. (31)101-104, 2016.

11
(1). Du CK, Zhan DY, Morimoto S, Akiyama T, Shirai M, Pearson J. Evaluation of cardiac
function in a knock-in mouse model for human DCM at early postnatal stages. The 92nd Annual
Meeting of the Japanese Pharmacological Society. 2019 3

(2). Kurebayashi N, Murayama T, Tamura M, Mori S, Yuasa-lIshigami M, Kagechika H, Suzuki,
Kazunori J, Kanemaru, lino M, Morimoto S, Sakurai T. Effects of Novel RyR2 Inhibitors
on Diseased Hearts. 63rd Annual Meeting of the Biophysical Society. 2019 3 (Baltimore,
USA)

(3). Sugihara M, Kakigi R, Murayama T, Miida T, Sakurai T, Morimoto S, Kurebayashi N.

The Effects of Frequency of Voluntary Exercise on Cardiac Function in Dilated

Cardiomyopathy Model Mice. 63rd Annual Meeting of the Biophysical Society. 2019 3
(Baltimore, USA)

@é. )
95 . 2018 3
®G. James T Pearson.
94 . 2017 3
(6). James T. Pearson.
94
. 2017 3
a. - James T. Pearson.
90 2017 3 ( )
3). James T. Pearson.
90

2017 3 ()

(9). Tsuchimochi H, Thambyah H, Edgley AJ, Inagaki T, Waddingham MT, Chen YC, Du CK, Zhan
DY, Sukumaran V, Sonobe T, Umetani K, Shirai M, Pearson JT. Beta-blockade prevents
coronary microvascular endothelial dysfunction in non-obese salt-sensitive insulin
resistant rats on a high salt diet. ESC Congress 2017, 2017 8 26-30 Barcelona,
Spain)

(10). Zhan DY, Du CK, Akiyama T, Morimoto S, Shimizu S, Kawada T, Shirai M, Pearson JT.
Cardiac vagal control in knock-in mouse model of dilated cardiomyopathy. The American
Heart Association Scientific Sessions, 2016 11 12-16  (New Orleans, USA).

(11). Pearson JT, Tsuchimochi H, Inagaki T, Du CK, Zhan DY, Schwenke D, Edgley A, Umetani
K, Yagi N, Shirai M. FASUDIL PREVENTS CORONARY MICROVASCULAR ENDOTHELIAL DYSFUNCTION AND



CARDIAC CONTRACTILE DYSFUNCTION IN A RAT MODEL OF HYPERTENSIVE DIABETES MORE THAN LOSARTAN.
26th Scientific Meeting of the International Society of Hypertension. 2016 9 24-29
(Seoul, Korea).

1

1. . . Ca . 2
, 259-265, 2018.

(@]
O
(€D)

Morimoto Sachio

8 50202362

@

Zhan Dong-Yun



