
Introduction
Analysis of rare TTNtvs across the locus 
using the Power Window technique (PB3555)

TTNtv associations with cardio 
phenotypes are driven by atrial fibrillation 
(AF) and cardiomyopathy (CM)

Early AF diagnosis substantially increases 
the risk of CM in those with hiPSI TTNtvs

TTN truncating variants in cardiac-expressed exons 
show high penetrance for cardiomyopathy in carriers 
with atrial fibrillation
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- TTN encodes a large, structural subunit of the sarcomere, a 
core unit of heart muscle fibers. 

- Truncating variants in TTN (TTNtvs) represent the largest 
known genetic cause of dilated cardiomyopathies (DCM), a 
leading cause of heart failure, with a prevalence ~1:250

- At the population level, cardiac-specific exons (hiPSI TTNtvs) 
are found in 0.5% of  healthy cohorts, but penetrance 
estimates for DCM are low (<10%).

- Individuals harboring hiPSI TTNtvs have a high prevalence of 
other cardiac conditions, especially atrial fibrillation (Afib).

Controlling for CM and AF, additional related cardio 
phenotypes retain only nominal association with TTNtvs.

Figure 1: TTNtv genetic association analyses of the UKB 450K cohort 
across cardio phenotypes
Positive Predictive Value (PPV), Odds Ratios (ORs), and p-values are plotted for seven cardio 
phenotypes with significant TTN associations from our previous work (PMID: 34385667) Each 
cardio phenotype is a “phecode” a group of ICD diagnoses used in electronic health records to 
note various medical conditions (www.phewas.org) 

Figure 2: Parsing the gene level rare variant association signal for AF and 
CM across the TTN locus 
a) N of the variant carriers across TTN, with annotations for major domains, hiPSI exons (i.e., 

constitutive cardiac expression) and regions associated with the AF and CM phenotypes via Power 
WIndow

b) ORs for CM and AF associations for gene models using:  whole gene (gray), loPSI (blue), or hiPSI 
exons. 2 PSI models (DCM and GTEx) and variant filtering using LOFTEE are shown. 

A carrier-based sliding window analysis across the TTN locus 
confirms association is specific to hiPSI exons for both CM 
and AF, with no improvements from LOFTEE designations.

Using the UK Biobank (UKB) and Healthy Nevada Project (HNP) 
clinicogenomic cohorts: 

1.  Identify exons in TTN that are statistically associated with 
cardiac conditions in the overall population. 

2.  Assess whether using additional significantly-associated 
phenotypes better stratifies cardiomyopathy (CM) risk 
across TTN carriers.
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Our results suggest hiPSI TTNtv screening (~0.5% of cohorts) 
in conjunction with routine monitoring for AF may be an 

effective strategy to stratify CM risk and improve outcomes. 

Figure 3: CM prevalence exceeds 30% in those with hiPSI TTNtv and early AF 
UKB and HNP separated by their TTN genotype status (non-carriers, loPSI, and hiPSI carriers) and by the 
presence and, where relevant, onset of Afib. While those with an early Afib diagnosis (pink bars) show the 
highest prevalence of CM, hiPSI TTNtvs are at more than five-fold greater risk for CM than any other group 
(p= 1.7e-62 for UKB and p=2.6e-4 for HNP, controlling for age and sex)
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