
CHAPTER IV 

PART 11: GENOME-WIDE DNA METHYLATION SIGNATURE 

IN CHOLANGIOCARCINOMA 

1. Introduction 

Epigenetic change is a heritable mechanism which regulates the pattern of gene 

expression and does not involve an alteration in the primary nucleotide sequence of a 

gene [44-451. As a major epigenetic mechanism, DNA methylation has been 

described to play the important role in normal cells for X-chromosome inactivation, 

control of imprinting genes, suppression of testis specific genes, and regulation of cell 

type specific expression patterns [48]. At present, DNA methylation study has been 

increasing in term of the relation to several human diseases including cancer. It is 

obvious that aberration of DNA methylation is pivotal in the development of most 

cancers, with genome-wide and gene-specific hyperrnethylation and hypomethylation 

of genes and genome regions [14, 1651. Interestingly, the reversibility of epigenetic 

mechanism provides an opportunity for novel anti-cancer agents such as DNA 

methyltransferase inhibitors to re-express epigenetically silenced regulatory genes 
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CCA is a fatal malignancy originating from biliary epithelium which classified 

into intrahepatic (ICC) and extrahepatic cholangiocarcinoma (ECC). CCA accounts 

for around 10-25% of the primary liver cancers in most parts of the world [103]. CCA 

has been considered as a rare disease. However, CCA is difficult to diagnose, 

aggressive and has late clinical stage presentation, low responsive rate by existing 

chemotherapy and non-surgical therapeutic regimes in vast majority of patients. The 

potentially curative of surgical resection has been reported, but only few patients are 

suitable for this treatment option [5-6, 1661. Globally, the incidence rates of CCA 

markedly vary among different areas which related to the distribution of risk factors. 

The highest incidence has been reported in the endemic area of liver fluke infection- 

the northeastern Thailand with age-standardized incidence rate (ASIR) up to 3 17.6 per 

100,000 people [4]. It exceeds hundred times higher than in western countries where 






















































