Supplementary Table S1

Clinvar Gene
ID Symbol
12408 TNNT2 SNV

Variant Type

12409  TNNT2 SNV

12412 TNNT2 SNV

12414 TNNT2 SNV

12415  TNNT2 SNV

12416 TNNT2 SNV
12417  TNNT2 SNV
43625 TNNT2 SNV

43626  TNNT2 SNV

43627 TNNT2 SNV

43628 TNNT2 SNV

43629 TNNT2 SNV

43634 TNNT2 SNV

43636 TNNT2 SNV

43637 TNNT2 SNV

43639  TNNT2 SNV

Consequence

Missense

Missense

Missense

Missense

Missense

Missense
Missense
Missense

Missense

Missense

Missense

Missense

Missense

Missense

Missense

Missense

ClinicalSignificance

Pathogenic

Pathogenic/Likely
pathogenic

Pathogenic

Pathogenic

Pathogenic/Likely
pathogenic

Pathogenic
Pathogenic
Likely pathogenic

Likely pathogenic

Pathogenic

Pathogenic

Pathogenic/Likely
pathogenic

Likely pathogenic

Pathogenic/Likely
pathogenic

Pathogenic

Likely pathogenic

Status

Criteria provided/
multiple submitters/ no
conflicts

Criteria provided/
multiple submitters/ no
conflicts

Criteria provided/ single
submitter

Criteria provided/
multiple submitters/ no
conflicts

Criteria provided/
multiple submitters/ no
conflicts

No assertion criteria
provided

No assertion criteria
provided

Criteria provided/ single
submitter

Criteria provided/
multiple submitters/ no
conflicts

Criteria provided/
multiple submitters/ no
conflicts

Criteria provided/
multiple submitters/ no
conflicts

Criteria provided/
multiple submitters/ no
conflicts

Criteria provided/ single
submitter

Criteria provided/
multiple submitters/ no
conflicts

Criteria provided/
multiple submitters/ no
conflicts

Criteria provided/ single
submitter

Reported phenotypes

Hypertrophic cardiomyopathy
Left ventricular noncompaction
Restrictive cardiomyopathy

Hypertrophic cardiomyopathy
restrictive cardiomyopathy
Left ventricular noncompaction

Familial hypertrophic cardiomyopathy
Left ventricular noncompaction
Left ventricular noncompaction
Dilated cardiomyopathy
Hypertrophic cardiomyopathy
Familial restrictive cardiomyopathy
Left ventricular noncompaction
Dilated cardiomyopathy

Familial restrictive

Hypertrophic cardiomyopathy

Left ventricular noncompaction

Left ventricular noncompaction
Dilated cardiomyopathy

Hypertrophic cardiomyopathy
Left ventricular noncompaction
Familial restrictive cardiomyopathy

Hypertrophic cardiomyopathy
Left ventricular noncompaction
Restrictive cardiomyopathy

Hypertrophic cardiomyopathy
Left ventricular noncompaction
Familial restrictive cardiomyopathy

Hypertrophic cardiomyopathy
Left ventricular noncompaction
Restrictive cardiomyopathy

Dilated cardiomyopathy

Hypertrophic cardiomyopathy
Left ventricular noncompaction
Restrictive cardiomyopathy

Dilated cardiomyopathy|
Hypertrophic cardiomyopathy
Left ventricular noncompaction
Restrictive cardiomyopathy
Dilated cardiomyopathy

Variant identifier

NM_001276345.2(TNNT2):
€.266T>A p.(lle89Asn)

NM_001276345.2(TNNT2):
¢.305G>A p.(Arg102GiIn)

NM_001276345.2(TNNT2):
¢.358T>A p.(Phe120lle)
NM_001276345.2(TNNT2):
c.451C>T p.(Arg151Trp)

NM_001276345.2(TNNT2):
c.421C>T p.(Arg141Trp)

NM_001276345.2(TNNT2):
€.644G>T p.(Arg215Leu)
NM_001276345.2(TNNT2):
¢.838G>A p.(Asp280Asn)
NM_001276345.2(TNNT2):
€.294T>G p.(Asp98Gilu)
NM_001276345.2(TNNT2):
¢.287A>C p.(Asp96Ala)

NM_001276345.2(TNNT2):
¢.304C>T p.(Arg102Trp)

NM_001276345.2(TNNT2):
¢.311G>A p.(Arg104His)

NM_001276345.2(TNNT2):
¢.311G>T p.(Arg104Leu)

NM_001276345.2(TNNT2):
¢.382G>A p.(Glu128Lys)
NM_001276345.2(TNNT2):
¢.418C>T p.(Arg140Cys)

NM_001276345.2(TNNT2):
c.422G>A p.(Arg141Gln)

NM_001276345.2(TNNT2):
c.430C>G p.(Arg144Gly)



43649

43673

177636

177855

177644

165533

177634

177807

165549

181636

181649

181628

181625

181622

181616

181615

181642

181641

181610

217496

TNNT2

TNNT2

TNNT2

TNNT2

TNNT2

TNNT2

TNNT2

TNNT2

TNNT2

TNNT2

TNNT2

TNNT2

TNNT2

TNNT2

TNNT2

TNNT2

TNNT2

TNNT2

TNNT2

TNNT2

SNV

SNV

SNV

SNV

SNV

SNV

SNV

SNV

SNV

SNV

SNV

SNV

SNV

SNV

SNV

SNV

SNV

SNV

SNV

SNV

Missense

Splice-D/A

Stop gain

Missense

Missense

Splice-D/A

Missense

Missense

Missense

Stop gain

Splice-D/A

Missense

Missense

Missense
Missense
Stop gain
Missense
Missense
Missense

Missense

Pathogenic/Likely
pathogenic

Pathogenic

Pathogenic/Likely
pathogenic

Likely pathogenic

Pathogenic/Likely
pathogenic

Likely pathogenic

Pathogenic/Likely
pathogenic

Pathogenic/Likely
pathogenic

Pathogenic/Likely
pathogenic

Pathogenic/Likely
pathogenic

Pathogenic/Likely
pathogenic

Likely pathogenic

Pathogenic

Likely pathogenic
Likely pathogenic
Pathogenic
Likely pathogenic
Pathogenic
Likely pathogenic

Likely pathogenic

Criteria provided/
multiple submitters/ no
conflicts

Criteria provided/
multiple submitters/ no
conflicts

Criteria provided/
multiple submitters/ no
conflicts

No assertion criteria
provided

Criteria provided/
multiple submitters/ no
conflicts

Criteria provided/ single
submitter

Criteria provided/
multiple submitters/ no
conflicts

Criteria provided/
multiple submitters/ no
conflicts

Criteria provided/
multiple submitters/ no
conflicts

Criteria provided/
multiple submitters/ no
conflicts

Criteria provided/ single
submitter

Criteria provided/ single
submitter
Criteria provided/ single
submitter

Criteria provided/ single
submitter
Criteria provided/ single
submitter
Criteria provided/ single
submitter
Criteria provided/ single
submitter
Criteria provided/ single
submitter
Criteria provided/ single
submitter
Criteria provided/ single
submitter

Dilated cardiomyopathy
Hypertrophic cardiomyopathy
Left ventricular noncompaction
Restrictive cardiomyopathy
Hypertrophic cardiomyopathy
Left ventricular noncompaction
Restrictive cardiomyopathy
Hypertrophic cardiomyopathy
Left ventricular noncompaction
Restrictive cardiomyopathy

Hypertrophic cardiomyopathy

Hypertrophic cardiomyopathy

Hypertrophic cardiomyopathy

Hypertrophic cardiomyopathy
Left ventricular noncompaction
Restrictive cardiomyopathy

Hypertrophic cardiomyopathy

Restrictive cardiomyopathy
Hypertrophic cardiomyopathy
Left ventricular noncompaction

Hypertrophic cardiomyopathy
Restrictive cardiomyopathy
Left ventricular noncompaction

Hypertrophic cardiomyopathy
Left ventricular noncompaction
Restrictive cardiomyopathy
Not provided/ not specified
Hypertrophic cardiomyopathy
Left ventricular noncompaction
Restrictive cardiomyopathy
Not provided/ not specified
Not provided/ not specified
Not provided/ not specified
Hypertrophic cardiomyopathy
Not provided/ not specified

Not provided/ not specified

Hypertrophic cardiomyopathy

NM_001276345.2(TNNT2):
¢.548G>A p.(Arg183Gin)

NM_001276345.2(TNNT2):
c.851+1G>A

NM_001276345.2(TNNT2):
¢.890G>A p.(Trp297Ter)

NM_001276345.2(TNNT2):
¢.837C>A p.(Asn279Lys)
NM_001276345.2(TNNT2):
€.274G>A p.(Gly92Arg)

NM_001276345.2(TNNT2):
c.851+1G>T
NM_001276345.2(TNNT2):
¢.566C>T p.(Ser189Phe)

NM_001276345.2(TNNT2):
¢.360T>G p.(Phe120Leu)

NM_001276345.2(TNNT2):
¢.310C>T p.(Arg104Cys)

NM_001276345.2(TNNT2):
¢.891G>A p.(Trp297Ter)

NM_001276345.2(TNNT2):
c.851+1G>C

NM_001276345.2(TNNT2):
c.767A>G p.(Glu256Gly)
NM_001276345.2(TNNT2):
c.616C>T p.(Arg206Trp)

NM_001276345.2(TNNT2):
¢.526A>G p.(Arg176Gly)
NM_001276345.2(TNNT2):
¢.412G>A p.(Glu138Lys)
NM_001276345.2(TNNT2):
¢.349G>T p.(Glu117Ter)
NM_001276345.2(TNNT2):
¢.307A>C p.(Lys103GlIn)
NM_001276345.2(TNNT2):
€.269C>T p.(Pro90Leu)
NM_001276345.2(TNNT2):
¢.259C>A p.(Pro87Thr)
NM_001276345.2(TNNT2):
€.662T>C p.(lle221Thr)



224775

228409

235064

235063

389145

426997

430390

431937

562477

567696

666939

684831

691648

691967

1175037

43648

43659

177683

181639

229336

636610

684850

TNNT2

TNNT2

TNNT2

TNNT2

TNNT2

TNNT2

TNNT2

TNNT2

TNNT2

TNNT2

TNNT2

TNNT2

TNNT2

TNNT2

TNNT2

TNNT2

TNNT2

TNNT2

TNNT2

TNNT2

TNNT2

TNNT2

SNV

SNV

SNV
SNV
SNV
SNV
SNV
SNV
SNV

SNV

SNV
SNV
SNV
SNV
SNV

Microsatellite

Microsatellite

Deletion

Duplication

Indel

Deletion

Deletion

Missense

Missense

Missense
Missense
Missense
Splice-D/A
Missense
Missense
Splice-D/A

Missense

Missense
Missense
Splice-D/A
Missense
Stop gain

In frame indel

In frame indel

In frame indel

Frameshift

Missense

Intronic

In frame indel

Pathogenic

Pathogenic

Likely pathogenic
Pathogenic

Likely pathogenic
Likely pathogenic
Likely pathogenic
Pathogenic

Likely pathogenic

Likely pathogenic

Likely pathogenic
Likely pathogenic
Likely pathogenic
Pathogenic
Pathogenic

Pathogenic

Pathogenic/Likely
pathogenic

Likely pathogenic

Pathogenic

Likely pathogenic

Likely pathogenic

Pathogenic

No assertion criteria
provided

Criteria provided/
multiple submitters/ no
conflicts

No assertion criteria
provided

No assertion criteria
provided

Criteria provided/ single
submitter

Criteria provided/ single
submitter

Criteria provided/ single
submitter

Criteria provided/ single
submitter

No assertion criteria
provided

Criteria provided/ single
submitter

Criteria provided/ single
submitter

Criteria provided/ single
submitter

Criteria provided/ single
submitter

Criteria provided/ single
submitter

No assertion criteria
provided

Criteria provided/
multiple submitters/ no
conflicts

Criteria provided/
multiple submitters/ no
conflicts

No assertion criteria
provided

Criteria provided/ single
submitter
Criteria provided/ single
submitter

Criteria provided/ single
submitter
Criteria provided/ single
submitter

Left ventricular noncompaction
Dilated cardiomyopathy|
Hypertrophic cardiomyopathy
Restrictive cardiomyopathy
Left ventricular noncompaction
Not provided/ not specified
Not provided/ not specified
Not provided/ not specified
Not provided/ not specified
Not provided/ not specified
Not provided/ not specified
Not provided/ not specified
Hypertrophic cardiomyopathy
Left ventricular noncompaction
Restrictive cardiomyopathy
Dilated cardiomyopathy
Dilated cardiomyopathy
Cardiomyopathy

Left ventricular noncompaction
Not provided/ not specified
Hypertrophic cardiomyopathy

Left ventricular noncompaction
Restrictive cardiomyopathy

Left ventricular noncompaction
Dilated cardiomyopathy
Hypertrophic cardiomyopathy Restrictive cardiomyopathy

Hypertrophic cardiomyopathy

Cardiomyopathy

Dilated cardiomyopathy

Not provided/ not specified

Hypertrophic cardiomyopathy

NM_001276345.2(TNNT2):
¢.316G>A p.(Glu106Lys)
NM_001276345.2(TNNT2):
¢.547C>T p.(Arg183Trp)

NM_001276345.2(TNNT2):
¢.358T>C p.(Phe120Leu)
NM_001276345.2(TNNT2):
¢.305G>T p.(Arg102Leu)
NM_001276345.2(TNNT2):
c.421C>G p.(Arg141Gly)
NM_001276345.2(TNNT2):
c.610-1G>A
NM_001276345.2(TNNT2):
c.445C>A p.(Arg149Ser)
NM_001276345.2(TNNT2):
¢.847A>G p.(Lys283Glu)
NM_001276345.2(TNNT2):
C.719+2T>A
NM_001276345.2(TNNT2):
¢.517G>A p.(Glu173Lys)

NM_001276345.2(TNNT2):
€.294T>A p.(Asp98Giu)
NM_001276345.2(TNNT2):
€.385G>C p.(Glu129GIn)
NM_001276345.2(TNNT2):
c.163+1G>T
NM_001276345.2(TNNT2):
¢.548G>T p.(Arg183Leu)
NM_001276345.2(TNNT2):
¢.844C>T p.(GIn282Ter)
NM_001276345.2(TNNT2):
¢.508GAGI[3] p.(Glu173del)

NM_001276345.2(TNNT2):
¢.650AGA[3] p.(Lys220del)

NM_001276345.2(TNNT2):
¢.316_318del
p.(Glu106del)
NM_001276345.2(TNNT2):
¢.844dup p.(GIn282fs)
NM_001276345.2(TNNT2):
c.354_355delinsGT
p.(His119Tyr)
NM_001276345.2(TNNT2):
c.609+1del
NM_001276345.2(TNNT2):
€.328_333del
p.(Asn110_Glu111del)



SNV and SV Variants in Clinvar ' reported in the context of TNNT2 (NM_001276345.2) were retrieved (as of March 2023) using the SimpleClinvar
tool 2. Included variants were restricted to entries with clinical significance of pathogenic or likely pathogenic.

References:

' Landrum MJ, Lee JM, Benson M, Brown GR, Chao C, Chitipiralla S, Gu B, Hart J, Hoffman D, Jang W, Karapetyan K, Katz K, Liu C, Maddipatla Z, Malheiro
A, McDaniel K, Ovetsky M, Riley G, Zhou G, Holmes JB, Kattman BL, Maglott DR. ClinVar: improving access to variant interpretations and supporting evidence.
Nucleic Acids Res . 2018 Jan 4. PubMed PMID: 29165669 .

2 Eduardo Perez-Palma, Marie Gramm, Peter Niirnberg, Patrick May and Dennis Lal. Simple ClinVar: an interactive web server to explore and retrieve gene
and disease variants aggregated in ClinVar database . Nucleic Acids Research (2019) PMID:31114901.



Supplementary Table S2: Classification of the reported variants in accordance to the adapted ACMG classification scheme.

Corresponding Reported variant Variant classification accordingto ~ ACMG criteria applicable
family ACMG guidelines
NM_001276345.2(TNNT2):c.316G>A

PM1, PS4 _mod, PP3_mod, PS3_sup,

A 0.(Glu106Lys) Likely pathogenic PM2._sup, PP1
5 NM_001276345.2(TNNT2):c.659_661del Pathogenic PS3, PS4, PS1, PM4_sup, PM2_sup,
p.(Lys220del) 9 PP3,
NM_001276345.2(TNNT2):c.644G>C . .
C 0.(Arg215Pro) Likely pathogenic PM1, PM5, PP3_mod, PM2_sup, PP1
Family A:

The variant was found in a hotspot as shown by the absence of benign variants and the colocalization of multiple pathogenic variants close to
the reported variant (PM1). The variant has an extremely low population frequency as shown by its absence from gnomAD (PM2_sup). The in-
silico predictor REVEL suggests a deleterious effect (REVEL = 0.91) (PP3_mod). A previous publication has published this variant Luedde et al.,
referred to as NM_001001430.3:¢.286G>A p.(Glu96Lys) in multiple family members with left ventricular non-compaction CM. A generated
transgenic mouse model of this variant displayed a DCM phenotype including left ventricular dilatation and decreased contractility (PS3_sup).
Considering the variable age and severity of disease-onset, the co-segregation of the variant within family A can be considered at supporting
level (PP1_sup). In combination, these criteria result in a classification of the presented variant as likely pathogenic.

Family B:

This variant is also referred to as AK210 or AK207 based on the underlying reference transcript. It leads to a small deletion at the protein level in
TNNT2 (PM4_sup). In-silico predictors suggest a deleterious effect (MutationTaster) (PP3). The variant has an extremely low population frequency
as shown by its absence from gnomAD (PM2_sup). Multiple previous studies have shown a functional impact illustrated by a decrease in Ca?*
sensitivity and a reduced inter-troponin interaction (e.g. Bollen et al. 2017, Venkatraman et al. 2005, Bai et al. 2013, Mogensen et al. 2004) (PS3).
The variant has repeatedly been reported as pathogenic (Clinvar ID 43659) (PS1). Furthermore, affected carriers of this variant have previously
been reported (Bollen et al. 2017, Miller et al. 2017, Te Rijdt et al. 2019, Golbus et al. 2014)(PS4). Co-segregation of the variant has been
extensively shown in the presented family as well as in previous reports (Golbus et al. 2014)(PP1_str). In combination, these criteria result in a
classification of the presented variant as pathogenic.

Family C:



The variant was found in a hotspot as shown by the absence of benign variants and the colocalization of multiple pathogenic variants close to
the reported variant (PM1). A co-located, (likely) pathogenic variant is published (e.g. Clinvar-ID 180554) (PM5). The variant has an extremely
low population frequency as shown by its absence from gnomAD (PM2_sup). The in-silico predictor REVEL suggests a deleterious effect (REVEL

=0.92) (PP3_mod). The co-segregation of the variant within family C can be considered at supporting level (PP1). In combination, these criteria
result in a classification of the presented variant as likely pathogenic.



Supplementary Table S3: Conservation of the reported residues. Amino-acid positions correspond to the human TNNT2 transcript
(NM_001276345.2), * implies conservation of the amino acid.

Residue: 106 215 220

Organism:

Homo sapiens

Gorilla gorilla * * *
Canis familiaris * * *
Rattus norvegicus * * *
Mus musculus * * *
Gallus gallus * * *
Danio rerio * * *
Xenopus tropicalis * * M

General publications for ACMG-classification:

Jarvik GP, Browning BL. Consideration of Cosegregation in the Pathogenicity Classification of Genomic Variants. Am J Hum Genet. 2016 Jun 2;98(6):1077-1081. doi:
10.1016/j.ajhg.2016.04.003. Epub 2016 May 26. PMID: 27236918; PMCID: PMC4908147.

Richards S, Aziz N, Bale S, et al. Standards and guidelines for the interpretation of sequence variants: a joint consensus recommendation of the American College of Medical
Genetics and Genomics and the Association for Molecular Pathology. Genet Med. 2015;17(5):405-424. PMID: 25741868.
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Supplemental Figure S1. Visualisation of protein altering variants in TNNTZ2. Dots represent missense or inframe variants from Clinvar

(corresponding to supplemental table 1). Labeled dots show the position of the three variants reported in this publication. The protein features
were annotated based on P45379 (Uniprot).

TNNT2-variation

15Pro (FamC) @ y el
Asp106Lys (FamA) Arg215Pro (FamC) ® Lys220del (FamB)
ome 00 e ¢ ® © omeo oo e o o . °* ® ° ®e
Acidic residues Basic and acidic residues Basic and acidic residues
0 100 200 300

Aminoacidposition



