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Abstract
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Autosomal dominant polycystic kidney disease (ADPKD) is one of the most common life-
threatening disorder caused by mutations in PKD1 and PKDZ2 genes which are responsible for about
85% and 15% of all ADPKD cases, recpectively. Complete mutation analysis in both genes must be
performed before giving a definite diagnosis. This makes identification of PKD1 and PKD2 mutations
time consuming, technically demanding and expensive. This study aimed to apply the efficient
technique, denaturing high performance liquid chromatography (DHPLC) to develop the standard and
cost-effective strategy and method which are appropriate for Thai population via mutation screening
in blood samples obtained from 70 unrelated ADPKD patients. The experimental design covers all
coding sequences of PKD1 and PKD2 comprising a total of 78 amplicons (of which 61 in PKD1: 2
long-range PCR and 59 nested PCR, and 17 PCR amplicons in PKD2). A range of optimum
temperatures for partial fragment denaturation of each amplicon in DHPLC system was used in the
mutation analysis. Mutations were identified by their distinct elution peak patterns (non-wild-type
profiles) on the chromatogram and were confirmed by DNA sequencing. Heterogeneous mutations
in both genes were identified, most of them were found in a single family. For PKD1 mutations, 35
out of 46 were novel (of which 15 were definite), while the rest 11 were reported. For PKD2
mutations, 5 out of 10 were novel (of which 2 were definite), while the rest 5 were reported. This
study is the first report for PKD2 mutations in Thai population which account for 25.0% (16/64) of all
identified mutations. However, a large number of missense variants found in this study requires more
approval whether they were pathogenic. In the patients whose mutations could not be identified, the
causative changes might be large deletions or points mutations located in regulatory elements and/or
intronic regions distant from the coding region that are not covered by the test. The mutation data
from this project will be submitted to the ADPKD mutation database to extend the database for more
ethnic groups and further used in clinical practice as well as for genetic counseling. DHPLC
technique was evaluated to be efficient, sensitive, reliable, standard, cost-effective and having a high
mutation detection rate of 91.4% (64/70), of which 54.3% (38/70) were definite mutations and 37.1%
(26/70) were indeterminate variants, thus being a powerful method for molecular diagnosis of ADPKD
that should be implemented as a routine test for proper clinical care. Nevertheless, the strategy and
method for mutation detection of PKD1 and PKD2 could be better developed in the future by any
modified techniques to save the time and labor of the genetic testing.
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