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Introduction. The kidney, particularly the proximal tubules, governs drug excretion via secretion and reabsorption. Intracellular accumulation increases tubular susceptibility to toxicity. Although sex differences in drug‑induced nephrotoxicity are reported, mechanisms remain unclear. Because many drugs rely on membrane transporters, comprehensive quantification of these membrane proteins remains technically challenging.
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Aims. To elucidate mechanisms of renal sex differences in drug‑induced toxicity by integrating a collaborator‑developed membrane‑proteomics method specialized for membrane proteins with whole‑kidney transcriptomics.
Methods & Results. Because sex differences reflect both sex hormones and sex chromosomes, we used Four Core Genotypes (FCG) mice to disentangle these effects. Proximal‑tubule brush‑border membrane vesicles were purified from FCG kidneys and analyzed by membrane proteomics, yielding profiles for ~5,000 proteins. In parallel, total RNA from whole kidney was profiled by microarray to identify sex‑differentially expressed genes. Integrating proteomic and transcriptomic data revealed that many brush‑border membrane proteins show sex differences not accounted for by transcription. Pathway enrichment implicated membrane‑protein transport and recycling, indicating a post‑transcriptional mechanism for sex differences. Focused analyses of SLC and ABC transporter families further linked these pathways to clinically reported sex differences in cisplatin‑induced nephrotoxicity.
Discussion. These omics data may provide foundational evidence for sex‑specific medicine. We will make the dataset publicly available and extend analyses to sex differences in additional forms of drug‑induced nephrotoxicity.
