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Figure S1 Immune filtration landscape in HF.
(A) Barplot showing percent of immune cells in each sample. 
(B) Box plot showing the differences of infiltrated immune cells in Control and HF individuals. 
(C) Heatmap showing the correlation between differentially expressed CRGs and immune cells.   
(D) The expression correlation between ATP7B and Macrophages M2 
(E) The expression correlation between ELP3 and Monocytes.
(F) The expression correlation between PDHA1 and NK cells activated.
(G) The expression correlation between GLRX5 and NK cells activated.
(* p < 0.05, **p < 0.01, ***p < 0.001).
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Figure S2 Differential analysis of CRGs between Cuproptosis subtypes
(A) Heatmap showing the expression level of differentially expressed CRGs in subtype 1 and subtype 2 samples.
(B) Boxplot showing the differentially expressed CRGs in subtype 1 and subtype 2 samples. * p < 0.05, *** p < 0.001.
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Supplementary Box 3 Genes in turquoise module.
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Figure S3 The correlation between ISLR and immune cells. The p < 0.05 considered statistically significant. Statistically significant results are shown in red, and non-significant results are displayed in black.
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Figure S4 Characteristic genes in single-cell RNA-seq profiling. 
(A)Annotated cell population map. 
(B) The proportion of each cell’s cluster in Con and HF samples.
(C) tSNE map of annotated cell cluster in Con and HF samples.
(D) Heatmap showing the marker genes for various cell types.
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Figure S5 The expression of six characteristic genes at single cell level.
(A) Expression distribution of HMOX2 in single-cell RNA-seq profiling.
(B) Expression distribution of MTSS1L in single-cell RNA-seq profiling.
(C) Expression distribution of ISLR in single-cell RNA-seq profiling.
(D) Expression distribution of ARRDC3 in single-cell RNA-seq profiling.
(E) Expression distribution of GRB14 in single-cell RNA-seq profiling.
(F) Expression distribution of MEIS1 in single-cell RNA-seq profiling.
(G) The mRNA expression of six hub genes after TAC treatment.
(H) The mRNA expression of Islr after Pirinixic acid treatment. 

Table S1 The small molecular drugs binding to ISLR in HF.
	Chemical Name
	Chemical ID
	Interaction
	Interaction Actions

	Ethinyl Estradiol
	D004997
	[Tetrachlorodibenzodioxin co-treated with Ethinyl Estradiol] results in decreased expression of ISLR mRNA
	affects^cotreatment|decreases^expression

	Tetrachlorodibenzodioxin
	D013749
	[Tetrachlorodibenzodioxin co-treated with Ethinyl Estradiol] results in decreased expression of ISLR mRNA
	affects^cotreatment|decreases^expression

	Tretinoin
	D014212
	[bis(4-hydroxyphenyl)sulfone co-treated with Tretinoin] results in decreased expression of ISLR mRNA
	affects^cotreatment|decreases^expression

	Dexamethasone
	D003907
	[INS protein co-treated with Dexamethasone co-treated with 1-Methyl-3-isobutylxanthine co-treated with Indomethacin co-treated with bisphenol A] results in increased expression of ISLR mRNA
	affects^cotreatment|increases^expression

	Dexamethasone
	D003907
	[INS protein co-treated with Dexamethasone co-treated with 1-Methyl-3-isobutylxanthine co-treated with Indomethacin co-treated with bisphenol F] results in increased expression of ISLR mRNA
	affects^cotreatment|increases^expression

	Indomethacin
	D007213
	[INS protein co-treated with Dexamethasone co-treated with 1-Methyl-3-isobutylxanthine co-treated with Indomethacin co-treated with bisphenol A] results in increased expression of ISLR mRNA
	affects^cotreatment|increases^expression

	Indomethacin
	D007213
	[INS protein co-treated with Dexamethasone co-treated with 1-Methyl-3-isobutylxanthine co-treated with Indomethacin co-treated with bisphenol F] results in increased expression of ISLR mRNA
	affects^cotreatment|increases^expression

	Ethinyl Estradiol
	D004997
	Ethinyl Estradiol affects the expression of ISLR mRNA
	affects^expression

	Phenobarbital
	D010634
	Phenobarbital affects the expression of ISLR mRNA
	affects^expression

	Tamoxifen
	D013629
	Tamoxifen affects the expression of ISLR mRNA
	affects^expression

	Tetrachlorodibenzodioxin
	D013749
	Tetrachlorodibenzodioxin affects the expression of ISLR mRNA
	affects^expression

	Air Pollutants
	D000393
	[Air Pollutants results in increased abundance of Particulate Matter] which affects the methylation of and affects the expression of ISLR mRNA
	affects^expression|affects^methylation|increases^abundance

	Particulate Matter
	D052638
	[Air Pollutants results in increased abundance of Particulate Matter] which affects the methylation of and affects the expression of ISLR mRNA
	affects^expression|affects^methylation|increases^abundance

	Dexamethasone
	D003907
	Dexamethasone results in decreased expression of ISLR mRNA
	decreases^expression

	Doxorubicin
	D004317
	Doxorubicin results in decreased expression of ISLR mRNA
	decreases^expression

	Gentamicins
	D005839
	Gentamicins results in decreased expression of ISLR mRNA
	decreases^expression

	Methotrexate
	D008727
	Methotrexate results in decreased expression of ISLR mRNA
	decreases^expression

	pirinixic acid
	C006253
	pirinixic acid results in decreased expression of ISLR mRNA
	decreases^expression

	Tetrachlorodibenzodioxin
	D013749
	Tetrachlorodibenzodioxin results in decreased expression of ISLR mRNA
	decreases^expression

	Ethinyl Estradiol
	D004997
	Ethinyl Estradiol results in increased expression of ISLR mRNA
	increases^expression

	Methamphetamine
	D008694
	Methamphetamine results in increased expression of ISLR mRNA
	increases^expression

	Particulate Matter
	D052638
	Particulate Matter results in increased expression of ISLR mRNA
	increases^expression

	Tetrachlorodibenzodioxin
	D013749
	Tetrachlorodibenzodioxin results in increased expression of ISLR mRNA
	increases^expression

	Vitamin E
	D014810
	Vitamin E results in increased expression of ISLR mRNA
	increases^expression





Table S2. Molecular Docking Results of Candidate Compounds Targeting ISLR  
	Compound
	Target
	Binding Affinity (ΔG, kcal/mol)
	vs. HSA Control (ΔΔG, kcal/mol)
	Statistical Significance (vs. HSA)
	Specificity Rank

	Pirinixic acid
	ISLR
	-8.2 ± 0.3
	-4.1
	P < 0.001
	1

	Dexamethasone
	ISLR
	-6.5 ± 0.5
	-2.4
	P = 0.02
	3

	Doxorubicin
	ISLR
	-7.1 ± 0.4
	-3.0
	P = 0.004
	2

	Tetrachlorodibenzodioxin
	ISLR
	-5.9 ± 0.6
	-1.8
	P = 0.25
	4

	HSA (Control)
	ISLR
	-4.1 ± 0.2
	—
	—
	—
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