
Table. 4  Identified signature genes of  different cardiomyopathies through  Cardiovascular Diseases dataport blast.

Cardiomyopathy GeneSymbol Gene Title Function Associated Heart Diseases

AKAP9 A-kinase anchoring protein 9
binding to the regulatory subunit of protein kinase A (PKA) and 
confining the holoenzyme to discrete locations within the cell

Dilated cardiomyopathy / Cardiac 
Arrhythmias 

CFLAR CASP8 and FADD-like apoptosis regulator Regulator of apoptosis and is structurally similar to caspase-8. 
Congestive heart failure / Myocardial 
Reperfusion Injury 

Ischemic CTNNB1 Catenin beta 1 regulate cell growth and adhesion between cells
Dilated cardiomyopathy / Diabetic 
Cardiomyopathies  

(10) DIP2A disco interacting protein 2 homolog A involved in axon patterning in the central nervous system  long QT syndrome 

MDM4 MDM4, p53 regulator Inhibits p53 by binding its transcriptional activation domain. Dilated cardiomyopathy 

MEF2A myocyte enhancer factor 2A
DNA-binding transcription factor that activates many muscle-
specific, growth factor-induced, and stress-induced genes

Dilated cardiomyopathy  myocardial 
infarction

PMP22 peripheral myelin protein 22 major component of myelin in the peripheral nervous system
Early-Onset Myopathy with Fatal 
Cardiomyopathy 

RAF1 Raf-1 proto-oncogene, serine/threonine kinase
functions downstream of the Ras family of membrane associated 
GTPases Cardiomegaly  

SMAD4 SMAD family member 4
acts as a tumor suppressor and inhibits epithelial cell 
proliferation

Myocardial Reperfusion Injury  / 
myocardial infarction 

ZNF862 zinc finger protein 862 Regulation of transcription, DNA-templated Long QT syndrome 

Cardiomyopathy GeneSymbol Gene Title Function Associated Heart Diseases

ADAM10 ADAM metallopeptidase domain 10 cleaves many proteins including TNF-alpha and E-cadherin Cardiomyopathy 

ABCC9 ATP binding cassette subfamily C member 9
ATP-sensitive potassium channels in cardiac, skeletal, and 
vascular and non-vascular smooth muscle Dilated cardiomyopathy



  ARL13B ADP-ribosylation factor-like 13B Maintenance of cilia Long QT syndrome 

ATL3 atlastin GTPase 3
proper formation of the network of interconnected tubules of the 
endoplasmic reticulum. Long QT syndrome 

CACNA2D1
calcium voltage-gated channel auxiliary subunit 
alpha2delta 1

Calcium channels mediate the influx of calcium ions into the cell 
upon membrane polarization. 

Brugada syndrome and short QT 
syndrome

CREB1 cAMP responsive element binding protein 1
induces transcription of genes in response to hormonal 
stimulation of the cAMP pathway Dilated cardiomyopathy

CTNNA3 catenin (cadherin-associated protein), alpha 3 plays a role in cell-cell adhesion in muscle cells 
Dilated cardiomyopathy  / Long QT 
syndrome 

Familiar 
Cardiomyopath

y DNM1L dynamin 1-like regulated apoptosis and programmed necrosis. Dilated cardiomyopathy 

& FGF2 fibroblast growth factor 2 (basic) possess broad mitogenic and angiogenic activities Cardiomegaly 

ELMOD2 ELMO domain containing 2 play a role in antiviral responses long QT syndrome 

FHL1 four and a half LIM domains 1 Involved in many cellular processes. Hypertrophic cardiomyopathy 

Cardiomyopath
y FHL2 four and a half LIM domains 2 have a role in the assembly of extracellular membranes. 

Cardiomegaly / Dilated 
Cardiomyopathy 

FPGT-TNNI3K FPGT-TNNI3K readthrough
neighboring fucose-1-phosphate guanylyltransferase (FPGT) 
and TNNI3 interacting kinase

 Cardiac Conduction Disease with or 
without Dilated Cardiomyopathy  

& GNB1L
guanine nucleotide binding protein , beta 
polypeptide 1-like

cell cycle progression, signal transduction, apoptosis, and gene 
regulation Dilated cardiomyopathy 

Idiopathic 
Cardiomyopath

y HSPD1 heat shock 60kDa protein 1 (chaperonin)

signaling molecule in the innate immune system, essential for 
the folding and assembly of newly imported proteins in the 
mitochondria. 

Cardiomyopathy / Myocardial 
Ischemia 

(40) ITGB1 integrin, beta 1

involved in cell adhesion and recognition in a variety of 
processes including embryogenesis, hemostasis, tissue repair, 
immune response Cardiomyopathy

ITGB1BP2 integrin beta 1 binding protein (melusin) 2 Act as a chaperone protein Dilated cardiomyopathy 

LMNA lamin A/C matrix of proteins located next to the inner nuclear membraneDilated cardiomyopathy 



LRBA LPS responsive beige-like anchor protein
associates with protein kinase A and may be involved in leading 
intracellular vesicles to activated receptor complexes long QT syndrome 

MAPK1 mitogen-activated protein kinase 1
extracellular signal-regulated kinases (ERKs), act as an 
integration point for multiple biochemical signals Cardiomyopathy

MAPK11 mitogen-activated protein kinase 11
activated by proinflammatory cytokines and environme
stresses through phosphorylation by MKKs Cardiomyopathy

MAPK14 mitogen-activated protein kinase 14
including cell proliferation, differentiation, transcription
regulation Cardiomyopathy

NEBL nebulette
binds actin and interacts with thin filaments and Z-li
associated proteins in striated muscle.

Dilated cardiomyopath
/Cardiomyopathy

PDLIM5 PDZ and LIM domain 5
functions as a scaffold protein that tethers protein kinases to
Z-disk in striated muscles 

Dilated cardiomyopathy / Myocardi
Ischemia 

PECAM1 platelet and endothelial cell adhesion molecule 1
involved in leukocyte migration, angiogenesis, and integ
activation

Myocardial infarction / Myocardia
Reperfusion Injury  

PRKAA2
protein kinase, AMP-activated, alpha 2 cataly
subunit catalytic subunit of the AMP-activated protein kinase Cardiomegaly / Cardiomyopathy

PTPN11
protein tyrosine phosphatase, non-receptor ty
11

regulate a variety of cellular processes including cell growt
differentiation, mitotic cycle, and oncogenic transformation Cardiovascular Abnormalities 

RAB1A RAB1A, member RAS oncogene family
small GTPase controls vesicle traffic from the endoplasm
reticulum to the Golgi apparatus Dilated cardiomyopathy 

RAC1 ras-related C3 botulinum toxin substrate 1 

regulate a diverse array of cellular events, including the cont
of cell growth, cytoskeletal reorganization, and the activation of 
protein kinases Dilated cardiomyopathy 

RHEB Ras homolog enriched in brain
Regulation of growth and cell cycle progression due to its ro
in the insulin/TOR/S6K signaling pathway Long QT syndrome 

RHOA ras homolog family member A
reorganization of the actin cytoskeleton and regulate cell shape, 
attachment, and motility Cardiomegaly

RHOJ ras homolog family member J regulate  endothelial cells focal adhesion and angiogenesis Cardiomyopathy 

SGCB
sarcoglycan, beta (43kDa dystrophin-associated 
glycoprotein)

help stabilize the muscle fiber membranes and link the muscle 
cytoskeleton to the extracellular matrix 

Cardiomyopathy / Cardiac 
Arrhythmias 

TECRL trans-2,3-enoyl-CoA reductase-like steroid 5-alpha reductase family. 
g p y p

ventricular tachycardia 

WDR26 WD repeat domain 26 Facilitate formation of heterotrimeric or multiprotein complexes Long QT syndrome 

XIAP X-linked inhibitor of apoptosis anti - apoptotic function Myocardial Reperfusion Injury 

YME1L1 YME1-like 1 ATPase plays a role in mitochondrial protein metabolism 
Dilated cardiomyopathy / Long Q
syndrome 



Cardiomyopathy GeneSymbol Gene Title Function Associated Heart Diseases

LMNA lamin A/C matrix of proteins located next to the inner nuclear membraneDilated cardiomyopathy 

MAPK1 mitogen-activated protein kinase 1
extracellular signal-regulated kinases (ERKs), act as a
integration point for multiple biochemical signals Cardiomyopathy

MAPK11 mitogen-activated protein kinase 11
activated by proinflammatory cytokines and environmental 
stresses through phosphorylation by MKKs Cardiomyopathy

 Ischemic 
Cardiomyopath

y MAPK14 mitogen-activated protein kinase 14

involved in the integration of a wide variety of cellular processes, 
including cell proliferation, differentiation, transcriptional 
regulation Cardiomyopathy

(69) RAC1 ras-related C3 botulinum toxin substrate 1 

regulate a diverse array of cellular events, including the control 
of cell growth, cytoskeletal reorganization, and the activation of 
protein kinases Dilated cardiomyopathy 

PECAM1 platelet and endothelial cell adhesion molecule 1
involved in leukocyte migration, angiogenesis, and integrin 
activation

Myocardial infarction / Myocardial 
Reperfusion Injury  

XIAP X-linked inhibitor of apoptosis anti - apoptotic function Myocardial Reperfusion Injury 

CREB1 cAMP responsive element binding protein 1
induces transcription of genes in response to hormonal 
stimulation of the cAMP pathway Dilated cardiomyopathy

AKAP8 A-kinase anchoring protein 8
and recruit PKA and other signaling molecules to specific 
subcellular location Long QT syndrome 

AVP arginine vasopressin
supraoptic nucleus and paraventricular nucleus of the 
hypothalamus

 Cardiomyopathy  /  Congestive heart 
failure

AVPR2 arginine vasopressin receptor 2
GPCR concentrate the urine and maintain water homeostasis in 
the organism. 

 Cardiomyopathy  /  Congestive heart 
failure

BAD BCL2 associated agonist of cell death
 positively regulates cell apoptosis by forming heterodimers w
BCL-xL and BCL-2 Myocardial Reperfusion Injury 

CACNB2
calcium voltage-gated channel auxiliary subu
beta 2

 identified as an antigen target in Lambert-Eaton myasthe
syndrome,

Cardiac arrest  /hypertrophic
cardiomyopathy 

CASP9 caspase 9
Sequential activation of caspases plays a central role in the 
execution-phase of cell apoptosis.

Dilated cardiomyopathy / Diabetic 
Cardiomyopathies 

CD40 CD40 molecule
a member of the TNF-receptor superfamily mediating a bro
variety of immune and inflammatory responses Dilated cardiomyopathy  

CD40LG CD40 ligand
regulates B cell function by engaging CD40 on the B cell 
surface

Myocardial Ischemia  / Myocardial 
infarction 

CD55 CD55 molecule
 a glycoprotein involved in the regulation of the complem
cascade Viral Myocarditis 

CFLAR CASP8 and FADD like apoptosis regulator a regulator of apoptosis
Congestive heart failure  / Myocardial 
Reperfusion Injury 



DES desmin
Mutations in this gene are associated with desmin-related 
myopathy, a familial cardiac and skeletal myopathy 

Cardiomyopathy / myofibrillar 
myopathy  

DICER1 dicer 1, ribonuclease III Functions as a ribonuclease Dilated cardiomyopathy 

DTNA dystrobrevin alpha a component of the dystrophin-associated protein complex Cardiomyopathy 

EDNRB endothelin receptor type B
GPCR that activates a phosphatidylinositol-calcium seco
messenger system. Myocardial Ischemia 

FAM135A family with sequence similarity 135 member A ASSOCIATED WITH infantile histiocytoid cardiomyopathy infantile histiocytoid cardiomyopathy  

FKTN fukutin
involved in the glycosylation of alpha-dystroglycan in ske
muscle

 cardiomyopathy / dilate
cardiomyopathy  

GATA4 GATA binding protein 4 a member of the GATA family of zinc-finger transcription factorscongenital heart disease

GNAQ G protein subunit alpha q  a guanine nucleotide-binding protein congestive heart failure 

GSK3A glycogen synthase kinase 3 alpha
multifunctional Ser/Thr protein kinase that regulates WNT and 
PI3K signaling pathways dilated cardiomyopathy 

HAND2-AS1 HAND2 antisense RNA 1 ASSOCIATED WITH dilated cardiomyopathy 1A dilated cardiomyopathy 1A 

HMGB1 high mobility group box 1
non-histone, nuclear DNA-binding protein regulate
transcription and  involves in organization of DNA

Myocardial Ischemia  / Myocardia
Reperfusion Injury

HNRNPM heterogeneous nuclear ribonucleoprotein M
RNA binding proteins and they complex with heterogeneous 
nuclear RNA long QT syndrome 

HSPB1 heat shock protein family B (small) member 1
plays an important role in the differentiation of a wide variety of 
cell types. congestive heart failure 

ITPR1 inositol 1,4,5-trisphosphate receptor type 1 mediates calcium release from the endoplasmic reticulum dilated cardiomyopathy 

JAG1 jagged 1 the ligand for the receptor notch 1 dilated cardiomyopathy 1G 

KAT8 lysine acetyltransferase 8  a member of the MYST histone acetylase protein family
hypertrophic cardiomyopathy / 
congestive heart failure  

KCNE1 
potassium voltage-gated channel subfamily
regulatory subunit 1 potassium channel KCNE family

long QT syndrome / hypertroph
cardiomyopathy 

LAMA3 laminin subunit alpha 3
alpha subunit is responsive to several epithelial-mesenchymal 
regulators dilated cardiomyopathy 1JJ  

 LAMP2 lysosomal associated membrane protein 2 glycoprotein provides selectins with carbohydrate ligands hypertrophic cardiomyopathy  

LRP4 LDL receptor related protein a regulator of Wnt signaling hypertrophic cardiomyopath

MAP1LC3A
microtubule associated protein 1 light cha
3 alpha

light chain subunits and can associate with either MAP1A
MAP1B hypertrophic cardiomyopathy 



MDM4 MDM4, p53 regulator
nuclear protein that contains a p53 binding domain at the
terminus and a RING finger domain at the C-terminus dilated cardiomyopathy 

MYO6 myosin VI plays a role in intracellular vesicle and organelle transport.
Sensorineural Deafness with
Hypertrophic Cardiomyopathy 

NFE2L2 nuclear factor, erythroid 2 like 2
transcription factor regulates genes which contain antioxida
response elements (ARE)

Congestive heart failure / Diabeti
Cardiomyopathies  

NOS2 nitric oxide synthase 2
a nitric oxide synthase  is expressed in liver and is inducible by a 
combination of lipopolysaccharide and certain cytokines. congestive heart failure  

NOS3 nitric oxide synthase 3 nitric oxide synthase 3 transcrip
cardiomyopathy / congestive hea
failure 

NR2C2 nuclear receptor subfamily 2 group C member 2
plays a role in protecting cells from oxidative stress and dama
induced by ionizing radiation

Isolated Noncompaction of th
Ventricular Myocardium  

NRIP1 nuclear receptor interacting protein 1 modulates transcriptional activity of the estrogen receptor
Congestive heart failure /  long QT 
syndrome 

PCNA proliferating cell nuclear antigen cofactor of DNA polymerase delta Chagas Cardiomyopathy 

PKD1L2 polycystin 1 like function as a component of cation channel po  long QT syndrome

PLCB4 phospholipase C beta 4
plays an important role in the intracellular transduction of m
extracellular signals in the retina  long QT syndrome 

POLRMT RNA polymerase mitochondrial a mitochondrial DNA-directed RNA polymerase.  long QT syndrome 

PRKCA protein kinase C alpha serine- and threonine-specific protein kinases dilated cardiomyopathy  

PSEN1 presenilin 1
regulate APP processing through their effects on gamma-
secretase cardiomyopathy 

RALGAPA1
Ral GTPase activating protein catalytic alpha 
subuni major subunit of the RAL-GTPase activating protein  long QT syndrome 

RPS6KB1 ribosomal protein S6 kinase B
responds to mTOR (mammalian target of rapamycin) signaling 
to promote protein synthesis, cell growth, and cell proliferation

dilated cardiomyopathy /  Left 
Ventricular Hypertrophy 

SCN4B sodium voltage-gated channel beta subunit 4
interact with voltage-gated alpha subunits to change sodium 
channel kinetics.

Dilated cardiomyopathy /  long QT 
syndrome 

SLC2A5 solute carrier family 2 member 5
a fructose transporter responsible for fructose uptake by the 
small intestine Long QT syndrome 

SMAD1 SMAD family member 1
mediates the signals of the bone morphogenetic proteins 
(BMPs), Myocardial Reperfusion Injury  



SNTA1 syntrophin alpha 1
a member of the syntrophin gene family and encodes the most 
common syntrophin isoform found in cardiac tissues

arrhythmogenic right ventricular 
cardiomyopathy / Long QT syndrome 

SOD2 superoxide dismutase 2 a member of the iron/manganese superoxide dismutase familyCardiomyopathy 

TCAP titin-cap
a giant elastic protein with kinase activity that extends half the 
length of a sarcomere Dilated cardiomyopathy  

TMEM70 transmembrane protein 70
a mitochondrial membrane protein that play a role in biogenesis 
of mitochondrial ATP synthase cardiomyopathy  

TMUB1
transmembrane and ubiquitin like doma
containing involved in ubiquitin-dependent ERAD pathway Long QT syndrome 

 TXN thioredoxin
active in the reversible S-nitrosylation of cysteines in cert
proteins Dilated cardiomyopathy 

TXN2 thioredoxin 2

play important roles in the regulation of the mitochond
membrane potential and in protection against oxidant-induced 
apoptosis Myocardial Reperfusion Injury 

TXNRD2 thioredoxin reductase 2
a member of the thioredoxin (Trx) system and and play a key role 
in redox homoeostasis

Dilated cardiomyopathy / hypertrophic 
cardiomyopathy  

UBR4
ubiquitin protein ligase E3 component 
recognin 4

a cytoskeletal component in the cytoplasm and part o
chromatin scaffold in the nucleus Long QT syndrome 

UBR5 
ubiquitin protein ligase E3 component n-
recognin 5

a progestin-induced protein plays a role in regulation of cell 
proliferation or differentiation. Long QT syndrome 

UPF3B regulator of nonsense mediated mRNA decay
This protein binds to the mRNA and remains bound after nuc
export, acting as a nucleocytoplasmic shuttling protein. Danon disease

ZBTB33 zinc finger and BTB domain containing 33
 contribute to the repression of target genes of the W
signaling pathway Danon disease


