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Time Gene Discovery in ADPKD



ADPKD Genetics
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Sequencing Methods

• Genotyping (family-based)
• Sanger sequencing (SC)
• Multiplex Ligation-dependent Probe Amplification (MLPA)
• Long-range PCR-SC (for PKD1)
• Gene panel (multiplex PCR or probe-hybridization)
• Exome sequencing (short-read sequencing, SRS)
• Genome sequencing (SRS)
• Long-range PCR-long-read sequencing (LRS)
• Genome sequencing (LRS)



Genetics of ADPKD in Asia



ADPKD Genetics-China



ADPKD Genetics-Japan



ADPKD Genetics-Korea



ADPKD Genetics-Taiwan



PKD2 p.Arg803*  is unique in Taiwan
Founder migrated to Taiwan ~300 years ago

npj Genomic Medicine 7: 40 (2022) npj Genomic Medicine 2022 



Non-Coding Variants

European Journal of Human Genetics 2025



• In general, traditional LR-PCR-Sanger sequencing and gene panel can 
solve 70-90% of cases 

• Diagnostic rate depends on enroll criteria, family history, etc 

• Exome sequencing can identifed satypical PKD cases
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Somatic Mutation in PKD
Two-Hit Theory

Stefan E. Reeders in 1992, suggesting that each cyst in ADPKD arises from 
the functional inactivation of both copies of a PKD gene (PKD1 or PKD2)



Somatic Mutation in PKD
Two-Hit Theory

npj Genomic Medicine (2024) 



OFD1 p.Ile229fs

Courtesy of Dr. 王憲奕



COL4A4 p.Gly134Asp

Exome Sequencing Identified 
Atypical PKD 
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IFT140
p.Arg347*                              p.Gln667*
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Long-Read Sequencing (LRS) in ADPKD

• Unsolved ADPKD cases

• Mutation in deep intro region, large insertion-deletion, PKD1 
pseudogene conversion, and other structure changes



Long-Read Sequencing (LRS)

Biomolecules 2024



Exon18 Deletion VS PKD1 Pseudogene 
Conversion

Hum Mutat 2024

• MLPA showed PKD1 exon18 deletion

• LRS found PKD1 pseudogene conversion in Exon 18 region



LRS Identified PKD1 Pseudogene 
Conversion

npj Genomic Medicine 2025

• Mutations of low mutation frequency in SRS indicats potential PKD1 
pseudogene conversion



LRS Identified Large Insertion and Deep 
Intron Mutations

npj Genomic Medicine 2025



LRS Identified Large Deletion Mutations

npj Genomic Medicine 2025

• Need to perform WGS-LRS



A world where children are free from PKD

• Sequencing in PKD should be a standard exam

• Molecular diagnosis can guide clinical treatment and family 
consultation
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