Supplementary Material

Supplementary Figure 1. Panels A—C show supplementary analyses based on inverse-variance
weighted Mendelian randomization for causal inference. (A) Scatter Plot: All genetic variants
cluster near the regression line, indicating consistency with the overall causal effect. The
regression slope (red solid line) reflects the inverse-variance weighted estimate, while the
green dashed line represents the weighted median estimate. (B) Funnel Plot: The plot is
symmetrically inverted, with horizontal lines for each SNP flanking the vertical line that
denotes the overall causal effect. (C) LOOCV Analysis: The leave-one-out cross-validation bar

chart displays a unimodal distribution, with the peak aligning closely to the overall P-value.
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Supplementary Table 1. Summary of single nucleotide polymorphisms (SNPs) selected as
genetic instruments. This table outlines the specific SNPs selected as instrumental variables
for the Mendelian randomization analysis, including genomic coordinates, allele frequency,
and strength of association.

Accessible at: https://doi.org/10.6084/m9.figshare.29480987.v1

Supplementary Table 2. Comparative causal effects of immune cell traits on dilated
cardiomyopathy and chronic heart failure (CHF): inverse-variance weighted Mendelian
randomization Results. Note: No significant causal associations were observed for CHF-
related outcomes.

Accessible at: https://doi.org/10.6084/m9.figshare.29480963.v1

Supplementary Table 3. Sensitivity analyses using alternative Mendelian randomization (MR)
approaches for immune traits validation of causal inferences using complementary MR
estimators, including weighted median and MR-Egger, for both dilated cardiomyopathy and
chronic heart failure phenotypes.

Accessible at: https://doi.org/10.6084/m9.figshare.29481017.v1




Supplementary Table 4. Horizontal pleiotropy assessment using the MR-PRESSO Global test This table reports the detection of horizontal

pleiotropy across immune traits and outcomes using the MR-PRESSO global test, to ensure instrument validity.
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0.187503223

P value

2.57E-05

Supplementary Table 5. Results from reverse Mendelian randomization analysis assessing whether dilated cardiomyopathy (DCM) may causally

influence immune cell traits. Note: This analysis was conducted solely for the DCM outcome.
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Supplementary Table 6. cis-expression quantitative trait loci (cis-eQTLs) annotation of risk SNPs associated with the relative count of CD4* Treg

cells. This table lists the significant cis-eQTLs identified using GTEx for risk SNPs mapped to candidate genes. These SNPs are linked to the causally

implicated immune cell trait—the relative count of CD4* regulatory T cells—in our investigation of dilated cardiomyopathy.
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Supplementary Table 7. Functional enrichment of candidate genes mapped from dilated
cardiomyopathy -associated single nucleotide polymorphisms (SNPs) via Gene Ontology (GO)
and Kyoto Encyclopaedia of Genes and Genomes (KEGG) pathway analysis. Enriched biological
processes, molecular functions, cellular components, and signaling pathways are reported,
highlighting immune-related and cardiovascular-relevant functional categories.

Accessible at: https://doi.org/10.6084/m9.figshare.29481038.v1




