
Background

The majority of multi-exon genes undergo alternative splicing, to produce different mRNA transcripts, and this may occur in a tissue-specific manner. Assessment of mRNA transcripts isolated from blood samples may be unhelpful in determining the pathogenicity of putative splice-site variants affecting kidney specific mRNA transcripts. 


Methods

Here we present data demonstrating the power of using urine derived renal epithelial cells as liquid biopsy of the kidney to demonstrate the pathogenicity of genomic DNA variants that induce alternate splicing in a tissue specific manner.

Results

Two siblings presented with congenital hepatic fibrosis and unexplained end stage renal disease. The first sibling received a combined kidney and liver transplant aged 15 years. Renal biopsy had demonstrated glomerular sclerosis and interstitial fibrosis. The second sibling reached ESRD at the age of 13 and received a renal transplant followed by a liver transplant 1 year later.
The family was non-consanguineous and had an unaffected male sibling. Direct sequencing of PKHD1 gene did not detect any mutations. Following whole exome sequence a single pathogenic heterozygous variant (c.2694-2_2694-1delAG) was found in NPHP3, segregating from the mother, combined with a synonymous SNP (c.2154C>T; p.Phe718Phe), segregating from the father.  The synonymous SNP was initially discounted as being pathogenic but this variant was near an exon-intron boundary and was possibly implicated in abnormal splicing of exon 15 of NPHP3. mRNA isolated from whole blood from patients and controls both showed alternative splicing of exon 15, suggesting RNA splicing of this exon was tissue specific. Urine samples obtained from control subjects and the father were used to culture human urine derived renal epithelial cells and allowed us to obtain kidney specific mRNA. Control kidney mRNA showed normal splicing of exon 15 whilst the father’s  mRNA confirmed evidence of a heterozygous splicing mutation in NPHP3.
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In conclusion, we confirm the pathogencity of a synonymous single nucleotide polymorphism by determining alternate splicing in kidney RNA isolated from urine derived renal epithelial cells. This system will allow for a comprehensive comparison of kidney specific and whole blood RNA transcripts and for assessment of the pathogenicity of putative splice variants.





