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Autosomal dominant polycystic kidney disease (ADPKD) is the most common inherited disorder of the kidney. Current diagnosis relies on imaging-based diagnostics, routinely by ultrasound. This will detect cysts of 1mm or more but will not detect smaller lesions. For family members at risk of ADPKD, a negative ultrasound result has a low negative predictive value below the age of 40 years. This age group represents the majority of potential living kidney donors. Rarely, ADPKD can also present in utero or at birth (<1%). This presentation is associated with high morbidity, mortality and a very high recurrence risk (45%) for subsequent affected pregnancies. Genetic confirmation of a PKD1 (or rarely PKD2) mutation in these cases will allow prenatal testing or pre-implantation genetic diagnosis for future pregnancies. The Sheffield PKD diagnostics service was approved by UKGTN in August 2009 and by GenCAG in December 2009. A full service by DNA sequencing of both PKD1 and PKD2 was introduced into routine practice in April 2010.
Methods: For PKD1, the duplicated region (exons 1-33) is amplified in 5 PKD1-specific long-range fragments then 48 nested PCRs are used to amplify exons 1-33. Exons 34-46 are amplified directly in 13 fragments. For PKD2, exons 1-15 are amplified in 17 fragments. All samples were screened by bidirectional sequencing of the coding region including the intron/exon boundaries. Analysis of sequencing data was performed using two independent checks with Mutation Surveyor software.  Any sequence variants were confirmed by re-PCR and sequencing of the appropriate amplicon, using a fresh DNA dilution.  Literature searching, analysis of evolutionary conservation and in silico analyses were used to assess the likelihood of pathogenicity which was classified according to best practice guidelines. 

Results: To date, 16 patients have been referred for PKD testing: 10 for PKD1, 1 for PKD2 and 5 for both genes. Pathogenic mutations have been identified in 8 patients (7 PKD1 and 1 PKD2) and analysis is ongoing in the 8 remaining patients. The mutations identified were: 3 ins/del; 4 stop and 1 splice. 5 of these mutations have not been previously reported. In all cases, in silico tools supported their classification as definitely pathogenic. Identification of mutations in probands has allowed predictive testing for 3 asymptomatic family members. All three were negative for the familial mutation allowing them to act as potential living related kidney donors. 

Conclusions: The service for ADPKD sequencing is now well established at SDGS. It is the first comprehensive service for ADPKD mutation testing approved by UKGTN. Initial results indicate its utility for predictive testing in asymptomatic at-risk family members considering organ donation.






