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Prevalence of DCM ~1:250
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Do proximal and distal truncations affect TTN RNA and proteinin a similar or
dissimilar way?

What are the molecular mechanisms underlying the cardiomyopathy?

Do all TTNtv have an effect on the heart that can be revealed using advanced
imaging?




Imperial College TTNtv in health and disease: study design
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1. meta-analysis of TTNtv in DCM patients (n = 2,495) and controls (n = 61,834)

2. RNA-sequencing (RNA-seq) and ribosome profiling (Ribo-seq) + metabolic and
signalling studies to outline potential disease mechanisms

3. deep phenotyping of rats with TTNtv at opposite ends of the Ttn molecule

4. deep phenotyping and genetic sequencing of healthy volunteers (n = 1,409)
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Fully convolutional network combine multi-level
features

- feature map~ convolution ' transposed convolutiol

‘ convolution (stride = 2) oconcatenation

Unpublished work with Jinming Duan and Wenjia Bai

- de MarvaoA, etal. Population-based studies of myocardial
hypertrophy: high resolution cardiovascular magnetic resonance
atlases improve statistical power. J Cardiovasc Magn Reson.2014.

- de Marvao A, et al. Precursors of Hypertensive Heart Phenotype
Develop in Healthy Adults: A High-Resolution 3D MRI Study. JACC
Cardiovasc Imaging.2015.

- CordenB*, de Marvao A*, et al. Relationshipbetweenbody
compositionand left ventricular geometry using three dimensional
cardiovascular magnetic resonance. J Cardiovasc Magn Reson. 2016.
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BaiW, etal. A bi-ventricular cardiac atlas builtfrom 1000+ highresolution MR images of
healthy subjects and an analysis of shape and motion. Med Image Anal. 2015;26:133-45.



Imperial College ~ TTNtv in constitutive exons throughout TTN

London . .
are associated with DCM
TTN sarcomere domain affected DCM Controls DCM prevalence Control :
by variant (n=2,495) (n=61,834) (%) prevalence (%) Odds ratio AVEILE
A-band (constitutive) 268 149 10.74 0.24 49.8 2.4 x 1070
I-band (distal, constitutive, post- 9 - 0.36 0.01 32 25x 10
Cronos)
I-band (distal, constitutive, pre- 18 23 0.72 0.04 6.6 x 10-15
Cronos)
I-band (non-constitutive) | 6 102 0.24 0.17 0.46
I-band (proximal, constitutive) 22 29 0.88 0.05 1.1x107"
M-band (constitutive) | 6 40 0.24 0.07 0.01
Z-disc (constitutive) | 7 33 0.28 0.05 0.001
Z-disc (non-constitutive) | 0 11 0 0.02 NA
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London Transcriptional and translational profiles of TTNtv
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First time we saw translation / synthesis Disease mechanism is haploinsufficiency
of a short mutant TTN and demonstrate

nonsense mediated decay
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Imperial College TTNtv in rats adversely affect cardiac function
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Application of Machine learning:
The effects of titin-truncating variants in health and in DCM

0.6-

028

TTNtv are presentin ~1% of the population and are penetrant:
Positive standardised beta coefficients (red) indicate where TTNtv
genotype is associated with enlargement of the LV cavity

Biffi C, de Marvao A, et al. Three-dimensional cardiovascular imaging-
genetics: amass univariate framework. Bioinformatics. 2018;34(1):97-103.
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TTNtv are present in about 1% of the population and are penetrant.

* In TTNtv disease mechanism is haploinsufficiency.

 Computational modelling enables a deeper understanding of genotype-phenotype
associations.

* The heart is maintained in a compensated state and therefore inflexible to additional stress.

Schafer S*, de Marvao A*, et al. Titin-truncating variants affect heart function in
disease cohorts and the general population. Nature Genetics. 2017;49, 46-53.
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London TTNtv shift heart metabolism from lipids to sugars
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Muscle fiber or cell
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Roberts AM, et al. Integrated allelic, transcriptional, and phenomic dissection ofthe cardiac
effects of titin truncations in healthand disease. Sci Transl Med. 2015;7:270ra6.
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