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ABSTRACT


Nasopharyngeal carcinoma (NPC) is the most common type of nasopharyngeal tumour affecting people of Southern Chinese descent, the Bidayuhs of Sarawak, North Africans from Tunisia and Algeria, and the Inuits of Alaska, Greenland and North Canada.  It is the second most common cancer in Malaysian males of working age of 25 to 59 years, with most patients detected at Stages III and IV.  Studies on other solid malignancies have recognised the presence and functions of tumour subpopulations particularly in drug resistance, metastasis and recurrence.  The objectives of our study are to evaluate the biological properties of such subpopulations identified by CD24, CD44 and EpCAM surface markers in a NPC patient-derived xenograft (PDX) and to determine the relevance of our findings in NPC patient specimens.  Briefly, cell sorting technique was used to isolate NPC subpopulations from the PDX, followed by in vivo tumourigenicity, serial-transplantation assay to test for self-renewal ability, cell cycle, differential gene expression, gene modulation and immunofluorescence staining analyses.  Finally, RNA sequencing data was mined from a separate study for EPCAM and other selected transcript levels.  Bright expressing cell subpopulations isolated with CD44 and EpCAM markers (“CD44br” and “EpCAMbr”) in NPC PDX contained higher S-phase content and faster-growing tumourigenic cells which resulted in larger tumours with increased mitotic figures, compared to the respective dim subset.  Cell subpopulations isolated by the three markers were able to self-renew for at least four generations.  CD44br and EpCAMbr cells had lower KLF4 and p21 mRNA and protein expressions.  KLF4 overexpression in EpCAMbr cells led to growth reduction, whilst chemical inhibition of KLF4 induced in vitro cell growth.  EPCAM transcript level was higher in NPC patient specimens than in non-NPC patients.  It was also incrementally increased according to disease stage.  In conclusion, EpCAM is potentially a poor prognosis marker for NPC.
