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Background:
Taiwan has one of the highest incidences of kidney disease in the world, estimated at 15.46%. End-stage kidney disease (ESKD) is defined as kidney failure or an estimated glomerular filtration rate (eGFR) of less than 15 mL/min/1.73 m². Although genome-wide association studies (GWAS) have identified common variants associated with kidney disease, rare variants are believed to have a stronger impact on disease susceptibility and progression.
Objective:
This study aims to elucidate the genetic risk factors for kidney disease, with a focus on rare variants identified through whole exome sequencing (WES), and to validate these findings in the Asian population.
Results:
This study identified rare pathogenic variants previously known to be associated with kidney disease, and successfully replicated findings from previous GWAS studies. In addition, novel rare pathogenic variants were identified in PEX1, GANAB, DYNC2H1, and PROKR2. Pathway enrichment analysis revealed that cilia dysfunction, inflammation, and metabolic dysregulation may contribute to the development of kidney disease. Furthermore, a polygenic score (PGS) for ESKD was found to be strongly associated with diabetes and overweight.
Conclusion:
Using a well-characterized Taiwanese cohort, this study demonstrated that rare genetic variants contribute to the progression of kidney disease. The PGS shows potential as a predictor of kidney function and disease susceptibility, enabling early intervention for high-risk individuals.
