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Abstract: Congenital bile-duct dilatation (CDD) is a rare complex anomaly most 
commonly found in Asians, which is characterized by abnormal dilatation of the 
extrahepatic and/or the intrahepatic bile ducts. Despite surgery, many patients still 
suffer from post-operative complications and an increased risk of hepatobiliary 
cancers. Our previous genetic study suggested a genetic predisposition in the 
pathogenesis of the disease. To further elucidate the genetic causes of CDD, we 
performed whole exome and genome sequencing on 78 trios of type I and IV CDD 
patients of Chinese and Vietnamese ancestries. De novo analysis identified thirty-
seven damaging protein-altering variants, which were enriched in oncogenic MAPK 
signaling and focal adhesion pathways. Recessive and compound heterozygous 
damaging mutations were also enriched in associated oncogenic pathways. 
Spatiotemporal expression of these candidate gene was further evaluated using fetal 
single cell transcriptomic data and single nuclei RNA sequencing data of CDD 
extrahepatic bile duct. The findings suggest a link between genetic predisposition, 
cancer genes, and disease pathogenesis. Unravelling this relationship will help guide 
the stratification of patients based on the pathological mechanism and to correlate 
the genetic findings to disease prognosis, particularly the increased risk of 
malignancy. 
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