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267 genes
DCM inheritance: AD pattern, X-linked, AR andmitochondrial patterns

Penetrance in AD DCM is age-dependent (a normalphenotypic assessment by echocardiogram and ECGdoes not exclude the possibility of later onsetdisease)Variable expressivity



Co-Chap, HSP, Co-chaperone, heart shock protein;SR, sarcoplasmic reticulum.





Truncating variants in titin gene (TTN)are the most frequent in DCM,accounting for up to 20% of cases

35% of genetic and familial DCM

High genetic and allelic heterogeneity
Genes that do not have sufficient evidence todate as single-gene causes for disease shouldnot receive variant interpretations



ABOUT 30% IS VARIANT-POSITIVE

ACTC1CAV3DESDSPDMDDSC2DSG2FLNCGLAJUPLAMP2LDB3LMNAMYBPC3MYH7

MYL2MYL3PKP2PLNPRKAG2RBM20RYR2SCN5ATAZTNNC1TNNI3TNNT2TPM1TTN



Genetic testingApproccio PHENOTYPE-FIRST
PATHOGENIC VARIANT: genotype-negative family members of a genotype-positive patientmay be cautiously released from screeningA genetic diagnosis can be useful for reproductive planningVariant positive but unaffected relatives should be monitored in a way depending on thespecific gene or family history
NOT PATHOGENIC VARIANT: unaffected family members also require clinical screening atregular intervals because there is considerable phenotypic heterogeneity in age of onsetand disease progression within members of the same family.
VUS: the absence of segregation of a VUS interpreted variant with a robust familialphenotype may lead to re-classifying to likely benign.The segregation of a VUS with clinical phenotype reclassifies it as LP or P, as well asfunctional tests



• Patients with pathogenic LMNA variants have consistently been associated with a poorprognosis: high risk of SCD related either to conduction defect or ventricular arrhythmiaand preventive pacemaker (PM) or ICD therapy should be considered
• Higher risk of SCD is also associated with truncated variants in FLNC, DES, RBM20, andPLN genes: preventive ICD implantation
• Desmosomal pathogenic variants as well as in SCN5A gene are also associated with agreater risk of life-threatening ventricular arrhythmias/SCD.
• Patients with DCM are also at greater risk for heart failure and heart transplantationwhen they are carriers of pathogenic variants in LMNA, RBM20, and DSP genes.

PROGNOSTIC VALUE OF P or LP VARIANTS



• Oligogenic: the coinheritance of these other genetic factors (rarevariants) can exacerbate or attenuate the effect of the latter on thephenotype in terms of age at onset, variable expressivity (geneticmodifiers: e.g. carrier of pathogenic variants in TTN).• 30%- gene environment interaction: genetic predispositioninteracts with extrinsic or environmental factors (EXPOSOME)resulting in mixed genetic/environmental causes, such asmyocarditis, as well as peripartum, alcoholic, orchemotherapy-related cardiomyopathies.

Non Mendelian inheritance



DISEASE-CAUSING DISEASE CONTRIBUTING VARIANTS

Continuum of genetic complexity exists where at one end of the spectrum are Mendelian disordersdetermined primarily by the inheritance of an ultra-rare large-effect genetic defect, and at the other end arehighly polygenic disorders determined by many genetic variants with additive effect.



FROM MONOGENIC TO POLYGENIC INHERITANCE: GENE ENVIRONMENT INTERACTION

threshold forclinicallydetectable DCM

a,b: two moderate impact variantscommon variants (yellow box)



MAJOR CHALLENGES YET TO BE RESOLVED IN DCM GENETICS
• The utility of DCM genetics—does genotype drive prognosis or the efficacy of a particulartherapy? Studies need to be designed to test these questions.

• What is the optimal approach to detect earliest clinical evidence of pre-DCM? Does thisrequire an imaging approach, such as cardiac magnetic resonance imaging, or themeasurement of some biologic marker?• Will conventional drug treatment, effective for symptomatic DCM, prevent the developmentof pre-DCM in those who are genetically at-risk?• Can an integrated approach to risk prediction incorporating variants across the allelefrequency spectrum as well as environmental factors be developed?

R222Q in SCN5A: drug withsodium channel-blockingproperties are highlyeffective
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Common variants of small effect and intermediate effect variants may,to varying extents, influence penetrance in individuals with Mendeliangenetic defects by pushing the genetic burden towards the threshold ofdisease, as well as influence severity of disease.While their incorporation into genetic testing approaches is expected toincrease the sensitivity of genetic testing, the identification of suchmodulatory variants is still a matter of intense research and thereforecurrently not clinically applicable.

the genetic architecture of DCM is broader in scope and morecomplex than previously understood.




