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Genetic Testing for Cardiomyopathy

Keiichi Hirono

Department of Pediatrics, Faculty of Medicine, University of Toyama, Toyama, Japan

Cardiomyopathy is a myocardial disease that is accompanied by impaired heart function and often has a genetic
cause. In pediatric cardiomyopathy, the presence of various gene variants highlights genetic diversity as a char-
acteristic feature. Genetic forms can be autosomal dominant, autosomal recessive, X-linked, or mitochondrial,
among others. Genetic cardiomyopathy is characterized by different clinical presentations of different variants
within the same gene. Most gene variants are rare, and having the same hotspot or variant is uncommon. Even
within the same family, these genetic variants can exhibit varying degrees of penetrance. Furthermore, even
if individuals within the same family share the same genetic variant, their clinical courses and outcomes can
differ significantly. For comprehensive patient care, consideration of the genetic background by genetic testing,
including family members, is crucial.
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Disease—appropriate phenotyping to establish clinical diagnosis
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counseling for at-risk relatives
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Table 1 Causative genes of cardiomyopathies
FRBE G HRBHELOWE #EHERN J1—-F932ER IDERETREY
ACTC1 15q14 AD actin, alpha, cardiac muscle 1 HCM DCM LVNC
ACTNZ2 1942-q43 AD actinin alpha 2 DCM
ALPK3 15925.3 AR alpha kinase 3 LVNC
BAG3 10925.2-926.2 AD BCL2 associated athanogene 3 DCM
CSRP3 11p15.1 AD cysteine and glycine rich protein 3 HCM
DES 2935 AD desmin LVNC
DMD Xp21.2 XR dystrophin DCM LVNC
DMPK 19913.32 AD DM1 protein kinase LVNC
DSP 6p24 AR desmoplakin DCM LVNC
DTNA 18q1 AD dystrobrevin alpha LVNC
FLNC 7q932.1 AD filamin C DCM
HCN4 15924.1 AD hyperpolarization activated cyclic nucleotide gated potassium LVNC

channel 4

JPH2 20q13.12 AD junctophilin 2 HCM DCM
LAMP2  Xg24 XD Lysosomal-associated membrane protein 2 LVNC
LDB3 10922.3-q23.2 AD LIM domain binding 3 LVNC
LMNA 1922 AD lamin A/C DCM LVNC
MIB1 18q11.2 AD MIB E3 ubiquitin protein ligase 1 LVNC
MYBPC3 11p11.2 AD myosin binding protein C, cardiac HCM LVNC
MYH7 14912 AD myosin heavy chain 7 HCM DCM LVNC
MyL2 12924.11 AD myosin light chain 2 HCM
MYL3 3p21.3-p21.2 AD myosin light chain 3 HCM
NEXN 1p31.1 AD nexilin F-actin binding protein DCM
NKX2-5  5g35.1 AD NK2 homeobox 5 LVNC
NNT 5p12 AR nicotinamide nucleotide transhydrogenase LVNC
NONO Xq13.1 XL non-POU domain containing octamer binding LVNC
OBSCN 1942.13 AD obscurin, LVNC
PKP2 12p11 AD plakophilin 2 LVNC
PLEKHM?2 1p36.21 AD pleckstrin homology and RUN domain containing M2 LVNC
PLN 6g22.1 AD phospholamban DCM LVNC
PRDM16 1p36.32 AD PR/SET domain 16 LVNC
RBM20 10925.2 AD RNA binding motif protein 20 DCM LVNC
RYR2 1943 AD ryanodine receptor 2 LVNC
SCN5A 3p21 AD sodium voltage-gated channel alpha subunit 5 DCM LVNC
TAZ Xg28 XR tafazzin LVNC
TBX20 7p14.2 AD T-box transcription factor 20 LVNC
TBX5 12924.21 AD T-box transcription factor 5 LVNC
TMEM70 8q21.11 AR transmembrane protein 70 LVNC
TNNC1 3p21.1 AD troponin C1, slow skeletal and cardiac type HCM DCM
TNNI3 19913.4 AD, AR  troponin I3, cardiac type HCM DCM
TNNT2 1932 AD troponin T2, cardiac type HCM DCM LVNC
TPM1 15q22.1 AD tropomyosin 1 (alpha) HCM DCM LVNC
TTN 2qg31 AD titin DCM LVNC
VCL 10922-923 AD vinculin DCM
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FE & BN SN TERD, el DOWISETlX FLNC
YIS Y 7 > S DL EAREENR 2 9 SERALOTTE
DEELEATH S LMESN TG 2,
@ Sodium channel alpha unit
FRIYLF Yy T IV T 72y M 2d— 9%
SCN5A DZEFIE, ANEMROD Y A 78 E B L T
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OIEMERACEEL TV 5D, —aBOARIISRIEDHEL
SRS | Z i T 4 7,
Dystrophin
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DEL 2de, WINE/NUAS B WVIEEFERN TH
JET 2D, 1E&AEDIEFN 25 % X TICHLERLO

JEERRIET . YA MO T ¢ VIFHREHREATH
D, TIROF Yy hT—=D 2K LT, Hiflilaz ok
L, ba X7 LiiiaBEaifast e8] & offia & UL
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FICHEBSLTWS ., YA M7 0 2O N KRE
PIVARTOT I F 2 efEGL, CAREREY A a Y
VAy, Yvarszuhy, yrhuy, YAbo
TLEYREDOVA IO T ¢ VEEEH S LT
3. EHIC, INGLOEAR, a-YVA Mg hvE
HWUTC, 73I= (laminin) OHIENRELE LHECD
WTW5., TNHY AT T ¢ VEHEEHOREI,
VA MBI o VAR EAS TR RS DAE D R & 7%
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EZ0HREES

=
FEZOMBE R ER, OERE O E 72/ HIRD
WAETE K & RO IR 72 TR RERNREE & 5 2 DTHE T o
% 50, BRIRG I IR O FE (Il A 5 & 0D D M RERE
ZH LODBHORNRICE > TWBIERIETHD, b
WTEETHS 7. FERE, FrERTIR 10 A
276 N, FLWTIE 081 A, /©ETIZO0.12 A, WA
Tl 14 NERETN TV S, NNETIROFESRIAD
95% 7 iHBEEZ LN TIN5,

BTSSR

INFEME & SRIEE & BT A B, 4 BIFRREIC S
MHHEND. XEHHMEOM, FEHROAENE, FReak
BUHEDZVIEI MOy R THEIETRENREIN
THEO, HIEMZHREDNRETH 5. TFEOHRET
&, NETIE 4 BIREEICOE T EARBEE NS 5 e E 2
5NTVS Y. WiRE LTI, PLaX7#ET5R
% (MYH7, MYBPC3, ACTCI, TTN, TPMI1, TNNT2
F) WSS, 1 EIDAREREE OB LT
(HCN4, RYR2, SCN5A %), Z NSO B EE
{67 (DTNA, FKTN, LMNA, PRDM16 %5) h¥i &,
ZOM, TAZZHEDOI Fay Y 7HiBEEELETE R
HH5N% (Table 1). FoEDBEn T LD LEE
OREMEOZ Y2 Uiz A7 ) —5 TR, 11
B+ (TAZ, MIB1, MYH7, RYR2, TTN, MYBPC3,
TPM1I, DES, DSP, NONO, ACTC1) hSHEE, 21 &
LR, 140 BEEFARENE SEI AT
%0 Pk EERI MOy R TR E OERIC
BT RTLehH 5.
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