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Supplementary Figure Legends
Supplementary Fig. S1 Differences in NT-proBNP and NYHA class by HRA levels
(a) Correlation analyses between NT-proBNP concentrations and antibody binding levels for all investigated cardiac antigens (β1AR-ECII, TPI3, TPM1, MYH6, MYH7, and MYL7). Results are presented in tabular format, including correlation coefficients and corresponding p-values. No significant associations were observed. (b) Association of antibody binding levels with NYHA functional class. Data are presented as comparative analyses across NYHA I–III, with p-values shown in the corresponding table. Among all investigated antigens, only anti-TPM1 antibody levels showed a statistically significant difference across NYHA classes, with elevated TPM1 binding observed in patients with NYHA class II compared to those with NYHA class I or III. Spearman's Rho-correlation: *p<0.05. Number of observations: n=100 for each graph.

Supplementary Fig. S2 Differences in HRA levels according to HF-subtype
Comparison of antibody binding levels between patients with heart failure with preserved ejection fraction (HFpEF), mildly reduced ejection fraction (HFmrEF), and reduced ejection fraction (HFrEF). Antibody reactivities against the investigated cardiac antigens are presented stratified by heart failure phenotype. Among the investigated antibodies, anti-MYH6 antibody binding levels were significantly higher in patients with HFrEF compared to those with HFpEF. No consistent differences were observed for the other antibody specificities between heart failure subgroups. Mann-Whitney-U-test: *p<0.05. Number of observations: n=100.

Supplementary Fig. S3 Differences in gCMP antibody levels according to affected cellular substructure
Comparison of antibody binding levels stratified by the underlying genetic substrate of cardiomyopathy (sarcomeric, desmosomal, or other gene categories). Antibody reactivities against the investigated cardiac antigens are presented according to the respective affected cellular substructure. Among all antibody specificities, anti-MYH6 antibody levels were significantly higher in patients with variants in non-sarcomeric and non-desmosomal (“other”) genes compared to those with sarcomeric or desmosomal variants. No consistent differences were observed for the remaining antibody specificities across genetic subgroups.

Supplementary Fig. S4 Genetic variants identified in the gCMP cohort
The table summarizes the 15 different genetic variants identified in the gCMP cohort, with the corresponding Online Mendelian Inheritance in Man (OMIM) numbers shown on the left. The middle column displays the frequency of each genetic variant across the four cardiomyopathy subtypes, arrhythmogenic right ventricular cardiomyopathy (ARVC), dilated cardiomyopathy (DCM), hypertrophic cardiomyopathy (HCM), and restrictive cardiomyopathy (RCM), respectively. Frequencies are presented as absolute numbers in the format ARVC/DCM/HCM/RCM. On the right, genetic variations were classified as either pathogenic or likely pathogenic (P/LP) or variant of unknown significance (VUS). Their absolute frequencies are reported. Overall, the frequency of P/LP variants was 83/100, while the frequency of VUS was 17/100. In individual cases, two variants were identified per gCMP.

Supplementary Fig. S5 HRA Binding levels according to genetic variant
HRA binding levels are shown for the 15 different genetic variants identified in the gCMP cohort. Respective antigens are displayed on the x-axis, while antibody binding levels are shown on the y-axis. For each genetic variant, individual bars represent the binding levels of the six analyzed cardiac autoantibodies distinguished by color. Error bars represent the standard error of the mean.

Supplementary Fig. S6 Proteins included in the bead assay

The table summarizes the six proteins and peptides targets analyzed in the bead-based assay. 

Supplementary Fig. S7 Antibodies included in the bead assay
The table summarizes the antibodies analyzed using the bead-based assay, including their dilutions.
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Prevalence of cellular substructural component
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Genetic variants identified in the gCMP cohort

Supplementary Fig. S4

	Genetic variant (OMIM identifier)
	Associated gCMP: ARVC/DCM/HCM/RCM (n)
	Classification (n)

	PKP2 (602861) 
	12/0/0/0 = 12
	P/LP = 12, VUS = 0 

	DSP (125647) 
	5/1/0/1 = 7
	P/LP = 5, VUS = 2

	TTN (188840) 
	0/8/2/0 = 10
	P/LP = 8, VUS = 1

	MYH7 (160760) 
	0/6/13/0 = 19
	P/LP = 14, VUS = 5

	FLNC (102565) 
	1/6/3/2 = 12
	P/LP = 9, VUS = 3

	LMNA (150330) 
	0/2/0/0 = 2
	P/LP = 2, VUS = 0

	TNNC1 (191040) 
	0/1/0/0 = 1
	P/LP = 0, VUS = 1

	TNNT2 (191045) 
	0/1/2/0 = 3
	P/LP = 1, VUS = 2

	MYBPC3 (600958) 
	0/0/18/0 = 18
	P/LP = 18, VUS = 0

	TNNI3 (191044) 
	0/0/6/0 = 6
	P/LP = 6, VUS = 0

	TPM1 (191010) 
	0/0/1/0 = 1
	P/LP = 1, VUS = 0

	ACTC1 (102540) 
	0/0/1/0 = 1
	P/LP = 0, VUS = 1

	DSG2 (125671) 
	2/0/0/0 = 2
	P/LP = 2, VUS = 0

	LMNA (150330) 
	0/6/0/0 = 6
	P/LP = 6, VUS = 0

	MYL3 (160790)
	0/0/1/0 = 1
	P/LP = 1, VUS = 0


HRA Binding levels according to genetic variant

Supplementary Fig. S5
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Proteins included in the bead assay



[image: ][image: ] Proteins and peptides:

Supplementary Fig. S6

Antibodies included in the bead assay
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BIAR-EC; Binding __ TPI3 Binding TPMI Binding MYHG6 Binding  MYH?7 Binding MYL7 Binding
NT-proBNP (pg/ml) corr. Coefficient (r) 0.015 0.154 0.146 -0.060 0.058 0.176
Asymp. Sig. (p) 0.883 0.133 0.154 0.559 0.575 0.084
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BIAR-EC; Binding _TPI3 Binding TPMI Binding MYH6 Binding  MYH?7 Binding MYL7 Binding
HFpEF/HFmrEF/HFTEF Kruskal-Wallis 0.777 0.586 2.095 6.413 0.652 4.127
Asymp. Sig. (p) 0.678 0.746 0351 *0.040 0.722 0.127
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Cellular substructure
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Recombinant Human MYH6 ~ HEK293T Full length TP3IETE  Oon
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Steinheim, Germany
*Protein not reoonl)inantly expressed but pun‘ﬁed from native source.
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BIAR-EC; Binding _TPI3 Binding TPMI Binding MYH6 Binding _ MYH?7 Binding MYL7 Binding
NYHA-class (IIV)  Kruskal-Wallis 2411 0.867 8.168 2243 5.108 0953
Asymp. Sig. (p) 0.300 0.648 *0.017 0.326 0.078 0.621





