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Disclosures

§ NC State Operates a Cardiac Genetic Testing Service

§ Scientific Advisory Board Member – TriviumVet

§ Consultant & Collaborator Myokardia Inc. / Bristol Myers Squibb

§ Relevant Sponsored Research Projects

§ Cytokinetics, Inc.

§ TriviumVet

§ Edgewise Therapeutics
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Outline
● Genetic discovery & clinical utilization – the process

● Feline hypertrophic cardiomyopathy

● Dilated cardiomyopathy

● Rare / other conditions
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Cardiomyopathy Discoveries

Rivas et al. 2023 doi:10.1016/ j.cvsm.2023.05.016
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Reported Variants / Available Tests

Rivas et al. 2023 doi:10.1016/ j.cvsm.2023.05.016

DCM (4) RNF207 (DCM3) deletion splice variant Dog Doberman + some others Recessive Role in Action Potential and Present in Intercalated Disc

DCM (3) PRKAA2 splice variation – candidate variants yet to be determined Dog Doberman + some others Dominant Myocardial energy homeostasis

Niskanen et al. 2023 doi:10.1186/ s13073-023-01221-3
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Hypertrophic 
Cardiomyopathy
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HCM – Common & Without Effective Therapy

• ~1 in 7 cats with age-related 
penetrance

• Impact of great disparity in disease 
expression

• Impact of genetic heterogeneity

• Lack of ideal translational model 
organisms

• Adverse outcome frequency dictates 
large study sizes
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HCM Clinical Staging
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Understanding the 
genetic etiology leads 
to novel drug targets
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Novel Drug Discovery

• Super relaxed state (SRX) vs. disordered relaxed state (DRX)
• MYBPC3 KO mice à disrupts SRX
• Hypercontractility à Compensatory hypertrophy

McNamara et al Biophys Rev 2015;7:5-14, McNamara et al J Mol Cell Cardiol 2016;94:65-71 

SR
X

DRX
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Novel Drug Discovery

• Modulates myosin ATPase
• Reduces hypercontractility
• Treats LVOTO
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Novel Drug Discovery
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Novel Drug Discovery
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Green et al. 2023 doi:10.1126/science.aad3456
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HCM: Etiology in Humans
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A31P
G3376R

R820W

Feline HCM Etiology: Basic Science & Discovery
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E1883K

A74T

c.95-108G>A

HCM Etiology: Basic Science & Discovery

20

Replication & Critical Appraisal
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R820W PATHOGENIC

A31P PATHOGENIC

VUS

RARE - LIKELY PATHOGENIC

VUS

A74T - VUS

22

What about all the other cats? 

● Large-scale across-breed WGAS / targeted 
sequencing studies underway

● Search for common variants of interest
● Search for rare variants in families
● Identify modifying variants tied to outcomes
● What should the control group look like?

Raffle, Novo Matos, Piercy et al.; Preprint 3/2024

N=72

Novel variants of interest were identified in sarcomeric and non-sarcomeric genes
Variants were shared between a HCM and RCM cohort suggesting pleiotropic effects are possible

D22FE-027, Unraveling the genetics of feline 
hypertrophic cardiomyopathy: 
a novel multiomics approach

Kaplan, Rivas, Stern et al.

N=>150 cases; 25 controls
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Why Do So Many Reported Associations Become VUS?
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Establishing a Robust Genetic Sequencing and Gene Expression Data Library in Cardiovascularly Healthy Cats
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DNA Isolation

350 bp library prep 
(TruSeq Nano) and 

QC

Illumina HiSeq4000 
Platform

30x coverage

Fastq.gz files 
curated

Reads aligned to 
Felis catus reference 

genome (felCat9)

Variant Calling

SNPs, Indels Large Structural Variants

Reporting of allele frequencies in this 
population

WGS Workflow
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Variants 
Identified

TNNT2
A74T
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Dilated 
Cardiomyopathy
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Reported Variants / Available Tests

Rivas et al. 2023 doi:10.1016/ j.cvsm.2023.05.016

DCM (4) RNF207 (DCM3) deletion splice variant Dog Doberman + some others Recessive Role in Action Potential and Present in Intercalated Disc

DCM (3) PRKAA2 splice variation – candidate variants yet to be determined Dog Doberman + some others Dominant Myocardial energy homeostasis

Niskanen et al. 2023 doi:10.1186/ s13073-023-01221-3
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RBM20 Genetic Discovery Presented as Abstract at ACVIM - Unpublished
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How To Use Genetic Tests With Less Than Perfect 
Disease Segregation

https://mydogdna.com/pages/dilated-cardiomyopathy-in-dobermans
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Could Understanding the Genetic Etiology Aid in DCM Therapies?

*AAV targeted gene therapy restored normal response to starvation

Targeting sarcomere may be considered for TTN variant DCM?
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Opportunities – RBM20 DCM

§ Precise genome editing

§ Corrected phenotype

§ Returned myocardial transcription to normal
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Population Structure/Stratification – Partially Explaining 
Varied Discovery Across Groups
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Other / Rare 
Myocardial Conditions
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Frameshift Deletion in LMNA Discovered – Autosomal Recessive

2 Cases; 35 Controls for GWAS
1 Case; 1 Obligate Carrier  for WGS
Possible because of population structure of breed
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Questions?

Joshua A. Stern, DVM, PhD, DACVIM (Cardiology)
jastern@ncsu.edu
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