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A Commentary on 
Blood metabolites as mediators in erectile dysfunction: insights from a multi-center proteomics and genetic study
 by Chen J, Zhao J, Zhang Z, Zhu X, Zuo J, Nie Z, Fu Y, Wang H, Tang M, Fu S (2025). Front Pharmacol. 16:1568780. doi: 10.3389/fphar.2025.1568780


With great interest, I read the article by Chen et al. (2025a), recently published in Frontiers in Pharmacology. This study employs Mendelian randomization (MR) analysis, combined with a multicenter proteomics database and the Finnish FinnGen database, to identify circulating proteins that have a causal association with erectile dysfunction (ED) has successfully identified five plasma proteins (AMN, ESM1, KIR2DL2, PIGR, TNFRSF6B) demonstrating causal associations with ED. This study significantly advances ED biomarker research. Here, we propose methodological refinements to strengthen the clinical implications of these findings.
First, I noticed that the identified biomarkers may potentially exhibit collinearity due to their involvement in shared inflammatory or metabolic pathways. ESM1, a known regulator of angiogenesis and vascular permeability, has been shown to be overexpressed in diabetic ED patients, correlating strongly with endothelial dysfunction (Balta and Mikhailidis, 2019). For instance, ESM1 and TNFRSF6B both modulate endothelial function——a key pathway in ED pathogenesis (Xu et al., 2021). To evaluate independence of effects, we suggest that performing multivariable MR analysis while adjusting for potential confounders such as diabetes and obesity status could help determine whether these proteins independently contribute to ED risk. Recent methodological advances highlight the necessity to address sample overlap and heterogeneity when integrating multiple GWAS sources. As demonstrated in the critical appraisal by Chen et al. (2025b) for myocardial infarction protein targets, unbalanced meta-analysis of genetically correlated traits may inflate errors. We recommend applying genomic relationship matrix based approaches to correct for sample overlap between FinnGen and UK Biobank cohorts.
Additionally, the FinnGen database (Release 10, comprising 391,037 controls) provides substantial statistical power, its exclusive focus on Finnish ancestry may introduce population-specific biases. To enhance the generalizability of these findings, we recommend conducting a comprehensive meta-analysis incorporating: The UK Biobank dataset (with ED phenotypes defined by ICD-10 codes F52 and N48.4) (Nagar et al., 2023), Large-scale genetic consortia such as the Psychiatric Genomics Consortium (PGC) and Social Science Genetic Association Consortium (SSGAC), which include more diverse ancestral populations.
Finally, we believe that the study would benefit from experimental validation of the identified biomarkers in ED pathophysiology. Our literature review reveals several important considerations: The Mendelian randomization analysis revealed a positive association between AMN and ED risk, which presents a potential conflict with established renal physiology (Kozyraki et al., 2022). In the renal system, AMN deficiency causes Imerslund-Gräsbeck syndrome, while its overexpression in circulation lacks clear pathological characterization (Salvio et al., 2021). Animal models demonstrate that AMN knockout reduces cubilin-mediated protein reabsorption while increasing circulating homocysteine levels, the latter being a known ED risk factor (Pannérec et al., 2018). Its circulatory role in ED may involve homocysteine elevation. This duality warrants further study. The study’s findings of ESM1 upregulation and TNFRSF6B downregulation suggest novel mechanisms in vascular homeostasis. Notably, its hypoxia-induced downregulation in tissues (Zheng et al., 2022) contrasts with the MR-predicted upregulation in ED plasma, suggesting a compensatory circulating response. Similarly, TNFRSF6B—a decoy receptor for Fas ligand—modulates endothelial apoptosis. Its downregulation in ED may reflect impaired vascular repair, though tissue-specific studies are needed to confirm this mechanism. Although KIR2DL2 is primarily involved in NK-cell activity modulation, and inflammation is recognized as a contributor to ED, its association with ED could reflect inflammation, but penile tissue studies are lacking (Moradi et al., 2021). Normally, decreased KIR family protein expression releases NK cell inhibition, promoting inflammation (Zuo et al., 2022). For PIGR, while typically downregulated during systemic inflammation as a mucosal immunity protein, it shows paradoxical upregulation in diabetic endothelium (Wei and Wang, 2021). Its upregulation in ED might indicate mucosal barrier disruption in diabetic endothelium. This context-dependent expression necessitates refined subgroup analyses. For human validation, we will analyze: Serum samples from 50 ED patients (25 diabetic/25 non-diabetic) For mechanistic studies, we will employ: High-fat diet-induced ED mouse models (n = 40).
We commend the authors for their important contribution to the field of sexual medicine, the identified biomarkers show diagnostic promise, we believe these additional investigations would further solidify the foundation for precision medicine approaches to ED treatment.
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