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Background

Renal cysts are clinically and genetically heterogeneous conditions. Autosomal dominant polycystic kidney disease (ADPKD) is the most frequent life-threatening genetic disease and
mainly caused by mutations in PKD1. The presence of six PKD1 pseudogenes and tremendous allelic heterogeneity make molecular genetic testing challenging requiring laborious
locus-specific amplification. Up to 5% of ADPKD patients present with an early and severe phenotype. Affected families have a high recurrence risk for severe clinical courses, sometimes
clinically indistinguishable from the recessive form ARPKD with mutations in PKHD 1. Notably, both ADPKD genes can also be inherited in a recessive way and many mutations occur de
novo, I.e. the family history is unremarkable. Further phenocopies are known and mutations in genes that typically cause ciliopathies with extrarenal features such as nephronophthisis,
Joubert and Bardet-Biedl syndrome may sometimes mimic PKD especially in the prenatal setting and early childhood. Overall, increasing heterogeneity illustrates the need for a more
comprehensive genetic testing approach targeting all genes that may have to be discussed for differential diagnosis.

Methods

We established and validated a sequence capture based NGS testing approach for all genes known for cystic and polycystic kidney disease including PKD1 (in total, n = 40 genes). The
complete genomic region of the PKD1 gene was targeted by an optimized custom SeqCap EZ choice library (NimbleGen). In total, 55 positive control samples were included in the
validation cohort and sequenced on an lllumina MiSeq or HiSeq1500 system. NGS data analysis was performed with an in-house bioinformatic pipeline as previously described!2.
Results from NGS were compared to results from preceded Sanger sequencing. Sophisticated bioinformatic read simulation was applied to increase analytical depth of the validation
study. For exonic areas in the duplicated region in PKD1 with impaired discriminative mapping of reads between master gene and pseudogene due to high sequence homology relaxed
filter criteria of 2 8% of total reads at the position showing the alteration were applied. Copy number variation (CNV) analysis was performed using VarScan and results compared to
orevious results from MLPA analysis.
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Figure 1. Detection level and distribution of PKD1 variants in our cohort and by - - SR
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analysis with a lower detection threshold (8% alternative reads, red dashed line) to be exons 15-21 for the index (red double arrows). B Result from MLPA analysis displayed by MLPA
detected in these critical exons. module in JSI SeqPilot software.
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Figure 4. Mutations detected in other genes for cystic and polycystic
kidney disease. Pseudoelectropherograms and alignments (JSI SeqNext).
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LH - likely hypomorphic; DP - definitely pathogenic; PP — probably pathogenic; P — pathogenic.
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