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7. Fetal & Neonatal Medicine 2015;7:95-6.
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Pascale Richard et al. Br J Sports Med 2012;46:i59-i68 s CRweb.ip


プレゼンター
プレゼンテーションのノート
Main phenotypes and genes responsible for cardiovascular inherited diseases with their respective frequency. (A) Cardiomyopathies and (B) rhythm disturbances. This figure is only reproduced in colour in the online version.
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3-D observation of actin filaments during cardiac myofibrinogenesis
in chick embryo using a confocal laser scanning microscope

Isao Shiraishi, Tetsuro Takamatsu, Tetsuhiro Minamikawa, and Setsuya Fujita

control ODN

Anat Embryol 1992;185:401-8.

Disruption of focal adhesion kin
P ase antisense ODN-3

control

AS-FAK

control ODN antisense ODN-3

J Mol Cell Cardiol 1997;29:2041-2052.
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Myofilament MYBPC3 Cardiac myosin-binding protein C  15-25%

MYH7 B-Myosin heavy chain 15-25%
TNNI3 Cardiac troponin | <5%
TNNT2 Cardiac troponin T <5%
TPM1 o-Tropomyosin <5%
MYL2 Regulatory myosin light chain <2%
ACTC a-Cardiac actin <1%
MYH6 a-Myosin heavy chain <1%
MYL3 Essential myosin light chain <1%
TNNC1 Cardiac troponin C <1%
TTN Titin <1%
Z-disk LBD3 LIM-binding domain 3 (ZASP) 1-5% I:I
ACTN2 a-Actinin 2 <1%
ANKRD1 Ankyrin repeat domain 1 (CARP)  <1% ZASP
CSRP3 Muscle LIM protein <1%
VCL Vinculin/metavinculin <1%
CaZ*handling PLN Phospholamban <1%
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PLN

Increased
cytosolic
free Ca?*

Left ventricular
Sarcomeric/intra- Increased Ca?* sensitivity of hypertrophy,
sarcomeric mutations SERCA and force production CM disarray, fibrosis
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Dilated cardiomyopathy

Sarcomere
protein

Z-disk protein
Cytoskeleton

Nuclear
membrane

Nuclear protein
lon channel

SR protein
Others

TTN

MYH7
MYH6

MYBPC3

TNNT2
TNNC1
TNNI3
TPM1
MYPN
DES
ZASP
VCL

LMNA

RBM20
SCN5A
PLN
BAG3
CRYAB

Titin
B-Myosin heavy chain

a-Myosin heavy chain

Cardiac myosin-binding protein

C

Cardiac troponin T

Cardiac troponin C

Cardiac troponin |
a-Tropomyosin

Myopalladin

Desmin

LIM domain binding protein 3

Vinculin/metavinculin
Lamin A/C

RNA-binding protein 20
Sodium channel Type V
phospholamban
Bcl2-associated athanogene 3

a-Crystalin B chain

25%

4%
4%

2%

3%
<1%
<1%
<1%
3%
3%
1%
1%

6%

2%
3%
1%
3%
1%
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arhythmogeni right venticuar cardiomyopathy SIS
Desmosomal protein PKP2 Plakophillin-2 11-43% I:I
DSG2 Desmoglein-2 12-40%
DSP Desmoplakin 6-16%
DSC2 Desmocollin-2 rare
JUP Junctional plakoglobin rare I:I
Sarcomere protein TTN Titin
Cytoskeletal protein DES Desmin
Others TGFB3 UTR of TGF-B
RYR2 Ryanodine receptor
Desmin New Engl J Med 2017;376:61-72.
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N.A.
N.A.
N.A.
N.A.
N.A.
N.A.
N.A.
N.A.

Myofilament

Nuclear membrane

MYBPC3
MYH7
TNNI3
TNNT2
ACTC1
MYL3
FMN
LMNA

Cardiac myosin-binding protein C
B-Myosin heavy chain

Cardiac troponin |

Cardiac troponin T

a-Cardiac actin

Essential myosin light chain
Filamin C

Lamin A/C

\ Filamin
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Genetic background of Japanese patients with pediatric
hypertrophic and restrictive cardiomyopathy

Takeharu Hayashi'? - Kousuke Tanimoto® - Kayoko Hirayama-Yamada' - Etsuko Tsuda® - Mamoru Ayusawa® -
Shinichi Nunoda® - Akira Hosaki” + Akinori Kimura'

Hayashi et al., ] Hum Genet. 2018 Sep,;63(9):989-996. Circ Cardiovasc Genet. 2012;5:10-17.

Hypertrophic cardiomyopathy (HCM) and restrictive cardiomyopathy (RCM)

present a high risk for sudden cardiac death in pediatric patients. The aim of this CV death

study was to identify disease-associated genetic variants in Japanese patients with

pediatric HCM and RCM. We analyzed 67 cardiomyopathy-associated genes in 46

HCM and 7 RCM patients diagnosed before 16 years of age using a next- 1,0 e , — Arg92Gin

generation sequencing system. We found that 78% of HCM and 71% of RCM TR i - - - AgS2Trp

patients carried disease-associated genetic variants. Disease-associated genetic 1:-5--- - : 77 Glureadel
variants were identified in 80% of HCM patients with a family history and in 77% 0,8 SRty il I S
of HCM patients with no apparent family history I
(NFH). MYH7 and/or MYBPC3 variants comprised 76% of HCM-associated variants, :
whereas troponin complex-encoding genes comprised 75% of the RCM-associated
variants. In addition, 91% of HCM patients with implantable cardioverter-
defibrillators and infant cases had NFH, and the 88% of HCM patients carrying
disease-associated genetic variants were males who

carried MYH7 or MYBPC3 variants. Moreover, two disease-associated LAMP2,

one DES and one FHOD3 variants, were identified in HCM patients. In this study,
pediatric HCM and RCM patients were found to carry disease-associated genetic
variants at a high rate. Most of the variants were in MYH7 or MYPBC3 for HCM
and TNNT2 or TNNI3 for RCM.

-- lle79Asn
--=-- IVS15+1G>A

---- Other mutations

0,6 R

0,4 i

Cumulative survival

0,2

0,0

53 patients age <16 : HCM (46) and RCM (7)

0 10 20 30 40 50 60 70 80 Yyears

Analysis of 67 gene mutations using next-generation sequencing
HCM 78% mutation (+) : MYH7 or MYBPC3 mutations in 76%

RCM 71% mutation (+) : TNNT2 or TNNI3 mutations in 75%
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Viral-mediated delivery of genes

Gene therapy

AAV9
Circ Res 2019;124:1536-50.
Small molecules to improve sarcomere Strategies to correct aberrant transcripts CRISPER/CAS9-mediated repair
A" pisordered Relaxation Super A |__Trans-splicing| B [__Exon skipping | CRISPR/Cas9
(DRX) Relaxation (SRX) . .
e Hamers g s W mmfjiﬁj
backbone
-ODN ex51 T
Processed mRANA l l ¥
- ___ Homology-directed repair  Non-homologous end joining
DCM Sarcomere +CK-1827452 c - D | siRNA | — < T
: i ey e | [ TR
uy _ju ! u HDR l NHEJ )
Translation .
repression / " Transcript Transcript —— e
\ degradation degradation
Strongly Bound States @, Weakly Bound States AA A N NI
AN NN AR
. . . i RN Sequence specific repair
CK compound activates biomechanical cycle. . N . N ]
Partially sequence specific degradation Sequence specific degradation

www.ICRweb.jp



RNAIZEAIC L 2HRBLOETE~ 7 X D BEED &, A

Zeleta-Rivera et al., Circulation 2019;140, 765-778.

v" A short hairpin RNA (M7.8L) was selected from a pool for specificity and efficacy. Two groups of myosin regulatory light chain
N47K transgenic mice were injected with M7.8L packaged in adeno-associated virus 9 at 3 days of age and 60 days of age .

v" A one-time injection of AAV9-M7.8L RNAI in 3-day-old humanized regulatory light chain mutant transgenic mice silenced the
mutated allele (RLC-47K) with minimal effects on the normal allele (RLC-47N) assayed at 16 weeks post injection.
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