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Abstract

Background: It has been found that chronic rhinosinusitis (CRS) increases the risk of developing nasopharyngeal
carcinoma (NPC). CRS can be caused by gastro-oesophageal reflux (GOR) that may reach nasopharynx. The major
component of refluxate, bile acid (BA) has been found to be carcinogenic and genotoxic. BA-induced apoptosis has
been associated with various cancers. We have previously demonstrated that BA induced apoptosis and gene
cleavages in nasopharyngeal epithelial cells. Chromosomal cleavage occurs at the early stage of both apoptosis and
chromosome rearrangement. It was suggested that chromosome breaks tend to cluster in the region containing
matrix association region/scaffold attachment region (MAR/SAR). This study hypothesised that BA may cause
chromosome breaks at MAR/SAR leading to chromosome aberrations in NPC. This study targeted the AF9 gene
located at 9p22 because 9p22 is a deletion hotspot in NPC.

Methods: Potential MAR/SAR sites were predicted in the AF9 gene by using MAR/SAR prediction tools. Normal
nasopharyngeal epithelial cells (NP69) and NPC cells (TWO4) were treated with BA at neutral and acidic pH. Inverse-
PCR (IPCR) was used to identify chromosome breaks in SAR region (contains MAR/SAR) and non-SAR region (does
not contain MAR/SAR). To map the chromosomal breakpoints within the AF9 SAR and non-SAR regions, DNA
sequencing was performed.

Results: In the AF9 SAR region, the gene cleavage frequencies of BA-treated NP69 and TWO4 cells were
significantly higher than those of untreated control. As for the AF9 non-SAR region, no significant difference in
cleavage frequency was detected between untreated and BA-treated cells. A few breakpoints detected in the SAR
region were mapped within the AF9 region that was previously reported to translocate with the mixed lineage
leukaemia (MLL) gene in an acute lymphoblastic leukaemia (ALL) patient.

Conclusions: Our findings suggest that MAR/SAR may be involved in defining the positions of chromosomal
breakages induced by BA. Our report here, for the first time, unravelled the relation of these BA-induced
chromosomal breakages to the AF9 chromatin structure.
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