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Abstract: Objective Hypokalemia is a common electrolyte imbalance, including renal and non-renal potassium loss. Gitelman syndrome (GS) is a rare autosomal
recessive genetic kidney disease caused by mutations in the SLC12A3 gene, clinically characterized by hypokalemia. Hyperuricemia (HUA) is a metabolic disorder
caused by elevated serum uric acid levels, with genetic susceptibility playing an important role in HUA. The pathogenesis of GS with HUA is not fully understood.
This study aims to explore the genetic basis of a case clinically suspected of GS with HUA using whole exome sequencing (WES) and bioinformatics analysis, and to
discuss the application of WES in such genetic kidney diseases. Methods Clinical data and peripheral blood samples were collected from a 34-year-old male patient
and his parents. DNA was extracted and WES was performed, followed by bioinformatics analysis to predict and identify the pathogenicity of mutations. Sanger
sequencing was used to validate mutations in parental DNA. Next-generation sequencing was used to screen for common uric acid susceptibility genes. Resufts
The patient's clinical manifestations and laboratory findings were consistent with GS with HUA. WES revealed compound heterozygous mutations in the SLC12A3
gene: an intronic variant 602-16G>A (p.?) from the mother and an exonic variant ¢.1924C>T (p.Arg642Cys) from the father. The intronic variant was predicted to
affect mRNA splicing, and the exonic variant was a possible pathogenic missense mutation. Both mutations were rare in population databases. WES did not report
variations related to HUA. Using next-generation sequencing, the MTHFR gene c.677C>T (rs1801133) site CT type was identified as a risk factor for HUA, and
the SLC22A12 gene ¢.831-192C>A (rs893006) site CC type was identified as a risk gene variant. Conclusion Our study highlights the importance of genetic testing
in diagnosing GS, especially in young patients with hypokalemia and hyperuricemia. The utility of WES in monogenic genetic disease GS is emphasized, while
multiple gene genetic diseases require combined gene testing technologies such as next-generation sequencing.
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