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Aim: Circulating microRNAs (miRNAs) regulate metabolic and inflammatory pathways and may reflect genetic risk for type 2 diabetes (T2D) and renal failure (RF), often captured through family history. Whether circulating microRNA profiles reflect different familial risks is currently unclear. We therefore aimed to determine whether circulating miRNA abundance differs according to familial risk of T2D and RF.

Methods: This cross-sectional design assessed a discovery subset (n=81) from a historical 2×2 factorial cohort (N=288) of unaffected first-degree relatives of Māori and Pasifika individuals with T2D and/or RF. Circulating miRNA abundance was measured using TaqMan PCR on the OpenArray platform. miRNAs with detectable signal (fold-over-detection, FoD>1) in ≥20% of participants were retained for analyses. Missing miRNA values were imputed using the median within the T2D/RF group. Log₂-transformed miRNA abundance was analysed using linear regression models adjusted for age, sex, ethnicity, and mean arterial pressure (primary model), with additional adjustment for C-reactive protein as a sensitivity analysis. Multiple testing was controlled using the Benjamini-Hochberg false discovery rate (FDR q<0.05). Principal component analysis (PCA) and t-distributed stochastic neighbour embedding (t-SNE) were used to explore clustering of miRNA profiles by familial risk.

Results: Of 754 assayed miRNAs, 111 met the detectability threshold with 17-99 miRNAs detected per individual. In models evaluating T2D, microRNAs miR-215, miR-1274A, miR-145, miR-320, miR-194, and miR-648 showed significantly lower abundance (2-18 to <0.5-fold, q<0.05, all). The strongest signals came from the T2D×RF familial risk interaction, with miR-648 demonstrating the largest effect (221-fold, q<0.001). Positive interaction effects were also observed for miR-1274B, miR-215, miR-99b, miR-122, and miR-145 (24 to <212-fold, q<0.05, all). PCA and t-SNE demonstrated clear clustering by familial risk using circulating miRNA profiles. 

Conclusions: Circulating miRNA profiles differed between familial risk strata, suggesting genetic/epigenetic risk may be reflected in miRNA dysregulation and could inform early risk stratification.
