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Table S1. Characteristics of individuals by heart failure status 
	Variables*
	Control
n = 166
	Heart Failure
n = 200
	P value

	Age, median (range),years
	57 (15 - 83)
	53 (20 - 67)
	<0.001†

	Sex, n (%)
	
	
	0.021‡

	Male 
	77 (46.4)
	117 (58.5)
	

	Female
	89 (53.6)
	83 (41.5)
	

	Race, n (%)
	
	
	0.007‡

	African American
	44 (26.5)
	80 (40.0)
	

	Caucasian
	122 (73.5)
	120 (60.0)
	

	Weight, median (range), kg
	82 (27 - 163)
	76 (44 - 267)
	0.002†

	Height, median (range), cm
	168 (73 - 193)
	170 (55 - 196)
	0.053†

	Missing**
	1
	0
	

	Diabetes, n (%)
	39 (23.8)
	41 (20.5)
	0.500‡

	Missing
	2
	0
	

	Hypertension, n (%)
	102 (61.8)
	84 (42.0)
	<0.001‡

	Missing**
	1
	0
	

	Heart weight, median (range), gm
	417 (159 - 842)
	487 (151 - 923)
	<0.001†

	Missing**
	7
	0
	

	LVEF, median (range), %
	0.55 (0.15 - 0.80)
	0.15 (0.05 - 0.75)
	<0.001†

	Missing**
	72
	8
	

	AF, n (%)
	17 (10.3)
	89 (45.4)
	<0.001†

	Missing**
	1
	4
	

	VF, n (%)
	1 (0.6)
	88 (44.2)
	<0.001†

	Missing**
	1
	1
	


* All continuous variables reported as median (min, max), and categorical variables as n(%)
† Wilcoxon rank sum test
‡ Pearson’s Chi-squared test
§ Fisher’s exact test
Control: Non-Failing Donor; Heart Failure: Dilated Cardiomyopathy (DCM) + Hypertrophic Cardiomyopathy (HCM) + Peripartum Cardiomyopathy (PPCM). 
**Missing values are presented as frequency.
LVEF: Left Ventricular Ejection Fraction; AF: Atrial Fibrillation; VF: Ventricular Fibrillation.


Table S2. Characteristic of individual by cross etiology
	Variables*
	NFD
n = 166
	DCM
n = 166
	HCM
n = 28
	PPCM
n = 6
	P value

	Age, median (range),years
	57 
(15 - 83)
	54 
(20 - 67)
	50 
(21 - 67)
	32 
(25 - 51)
	<0.001†

	Sex, n (%)
	
	
	
	
	

	Female 
	89 (53.6)
	66 (39.8)
	11 (39.3)
	6 (100.0)
	0.002‡

	Male
	77 (46.4)
	100 (60.2)
	17 (60.7)
	0 
	

	Race, n (%)
	
	
	
	
	<0.001‡

	African American
	44 (26.5)
	77 (46.4)
	1 (3.6)
	2 (33.3)
	

	Caucasian
	122 (73.5)
	89 (53.6)
	27 (96.4)
	4 (66.7)
	

	Weight, median (range), kg
	82 (27 - 163)
	76 (44 - 267)
	70 (46 - 106)
	70 (53 - 80)
	0.002†

	Height, 
median (range), cm
	168 
(73 - 193)
	171 
(55 - 196)
	170 
(75 - 191)
	165 
(152 - 175)
	0.046†

	Missing**
	1
	0
	0
	0
	

	Diabetes, n (%)
	39 (23.8)
	40 (24.1)
	1 (3.6)
	0 
	0.031‡

	Missing
	2
	0
	0
	0
	

	Hypertension, 
n (%)
	102 (61.8)
	78 (47.0)
	6 (21.4)
	0 
	<0.001‡ 

	Missing**
	1
	0
	0
	0
	

	Heart weight, 
median (range), gm
	417 
(159 - 842)
	496 
(151 - 898)
	445 
(280 - 923)
	397 
(284 - 475)
	<0.001†

	Missing**
	3
	4
	
	
	

	LVEF, 
median (range), %
	0.55 
(0.15 - 0.80)
	0.15 
(0.05 - 0.75)
	0.25 
(0.10 - 0.70)
	0.18 
(0.10 - 0.40)
	<0.001†

	Missing**
	72
	5
	1
	2
	

	AF,  n (%)
	17 (10.3%)
	67 (41.1%)
	21 (75.0%)
	1 (20.0%)
	<0.001†

	Missing**
	1
	3
	0
	1
	

	VF, n (%)
	1 (0.6%)
	71 (43.0%)
	14 (50.0%)
	3 (50.0%)
	<0.001†

	Missing**
	1
	1
	0
	0
	


* All continuous variables reported as median (min, max), and categorical variables as n(%)
† Wilcoxon rank sum test
‡ Pearson’s Chi-squared test
§ Fisher’s exact test
Control: Non-Failing Donor; Heart Failure: Dilated Cardiomyopathy (DCM) + Hypertrophic Cardiomyopathy (HCM) + Peripartum Cardiomyopathy (PPCM). 
**Missing values are presented as frequency.
LVEF: Left Ventricular Ejection Fraction; AF: Atrial Fibrillation; VF: Ventricular Fibrillation.
Table S3. Demonstrating Crude ORs and 95%CI of the Multinomial regression  in the association of Heart Failure and demographics (n = 366)
	Characteristics 
	OR (95% CI)
	P value

	
Age 
	DCM 
	0.97 (0.95 - 0.99)
	0.005

	
	HCM 
	0.95 (0.92 - 0.98)
	0.004

	
	PPCM 
	0.89 (0.84 - 0.95)
	<0.001

	Sex 
	DCM
	1.75 (1.13 - 2.71)
	0.011

	
	HCM 
	1.79 (0.80 - 4.10)
	0.164

	
Race 
	DCM 
	2.40 (1.51 - 3.80)
	<0.001

	
	HCM 
	0.10 (0.01 - 0.79)
	0.028

	
	PPCM 
	1.39 (0.24 - 7.85)
	0.710
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Table S4. Top 10-ranked sex-stratified genes in Heart Failure 
	Rank
	Ensemble ID
	Gene ID
	Symbol
	Description
	Raw
p value
	Adjusted
p value

	Male 

	1
	ENSG00000112562
	64094
	SMOC2
	SPARC related modular calcium binding 2
	4.725e-59
	9.818e-55

	2
	ENSG00000164946
	158326
	FREM1
	FRAS1 related extracellular matrix 1
	2.144e-56
	2.228e-52

	3
	ENSG00000100095
	23544
	SEZ6L
	Seizure related 6 homolog like
	1.145e-55
	7.932e-52

	4
	ENSG00000106483
	6424
	SFRP4
	Secreted frizzled related protein 4
	3.031e-54
	1.575e-50

	5
	ENSG00000162998
	2487
	FRZB
	Frizzled related protein
	5.812e-54
	2.416e-50

	6
	ENSG00000164694
	84624
	FNDC1
	Fibronectin type III domain 
containing 1
	5.343e-53
	1.850e-49

	7
	ENSG00000233485
	101927417
	FHAD1-AS1
	FHAD1 antisense RNA 1
	8.772e-53
	2.604e-49

	8
	ENSG00000115602
	9173
	IL1RL1
	Interleukin 1 receptor like 1
	2.310e-50
	6.000e-47

	9
	ENSG00000197616
	4624
	MYH6
	Myosin heavy chain 6
	2.718e-49
	6.275e-46

	10
	ENSG00000175356
	57758
	SCUBE2
	Signal peptide, CUB domain and EGF like domain containing 2
	5.051e-47
	1.050e-43

	Female

	1
	ENSG00000112562
	64094
	SMOC2
	SPARC related modular calcium binding 2
	1.770e-42
	2.203e-38

	2
	ENSG00000164694
	84624
	FNDC1
	Fibronectin type III domain 
containing 1
	2.120e-42
	2.203e-38

	3
	ENSG00000115602
	9173
	IL1RL1
	Interleukin 1 receptor like 1
	4.636e-36
	2.682e-32

	4
	ENSG00000233485
	101927417
	FHAD1-AS1
	FHAD1 antisense RNA 1
	5.650e-36
	2.682e-32

	5
	ENSG00000177575
	9332
	CD163
	CD163 molecule
	6.453e-36
	2.682e-32

	6
	ENSG00000106236
	4885
	NPTX2
	Neuronal pentraxin 2
	8.669e-36
	3.002e-32

	7
	ENSG00000184005
	256435
	ST6GALNAC3
	ST6 N-acetylgalactosaminide alpha-2,6-sialyltransferase 3
	1.301e-34
	3.379e-31

	8
	ENSG00000075413
	4140
	MARK3
	Microtubule affinity regulating kinase 3
	5.113e-34
	1.181e-30

	9
	ENSG00000142748
	8547
	FCN3
	Ficolin 3
	1.042e-32
	2.166e-29

	10
	ENSG00000169385
	6036
	RNASE2
	Ribonuclease A family member 2
	1.455e-32
	2.750e-29
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Figure S1. Baseline expression thresholds and transcriptomic overlap across study cohorts. Global overlap profiles are detailed between sexes (left) and across heart failure etiologies (right). Transcripts with low abundance were systematically excluded using a 10th percentile minimum expression threshold. This filtering framework defines the core, reliably detected myocardial transcriptome across NFD controls and disease phenotypes (DCM and HCM) before differential gene expression (DGE) mapping.
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Figure S2. Unsupervised hierarchical clustering of the top 500 most variable genes. Columns represent individual samples and rows represent genes. NFD samples cluster cleanly on the left, while all heart failure samples (DCM, HCM, and PPCM) group together on the right. The upper block of genes is strongly upregulated (Z-score > 1) in the heart failure groups but downregulated (Z-score < −1) in the healthy controls, while the lower block of genes shows the exact opposite pattern. HCM and PPCM samples are completely intermixed within the right-sided heart failure cluster, showing significant transcriptomic overlap and shared molecular pathways in chronic cardiac remodeling. 
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Figure S3. Hierarchical clustering by cardiomyopathy subtypes of the transcriptome profiles revealed no distinct separation between non-failing donor samples and the various cardiomyopathy etiologies (DCM, HCM, and PPCM). Intermingled branching patterns and a lack of cohesive disease-specific clusters suggest that global gene expression variability in this cohort is influenced by factors other than primary clinical diagnosis, such as high inter-patient heterogeneity or potential batch effects. 
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