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Abstract 

Chronic myeloid leukaemia (CML) is characterised by a reciprocal chromosomal 

translocation that gives rise to a 22q-, or Philadelphia (Ph) chromosome and a 

derivative 9+. The translocation results in a chimaeric BCR-ABL gene which is 

expressed as a 210 kDa protein. The tyrosine kinase inhibitor imatinib mesylate 

(IM) specifically blocks the enzymatic activity of the BCR-ABL fusion protein 

and has been successfully employed for the treatment of CML. However, some 

patients develop resistance to IM and progress to blastic crisis (BC) which is 

usually fatal. Previous microarray screening of murine cell clones ectopically 

expressing graded amounts of BCR-ABL showed that ST14 mRNA levels 

correlated with those of BCR-ABL. ST14, encoding matriptase, acts as a tumour 

suppressor gene in solid tumours, but has also been linked to metastasis and 

invasion. The aim of my project is to understand the function of ST14 in CML. 

Taqman real time quantitative PCR showed that there was downregulation of 

ST14 expression in CD34 cells from CML chronic phase (CP) as compared to 

those from healthy individuals. These findings were further confirmed by 

experiments demonstrating upregulation of ST14 expression in Ph-pos cell lines 

upon IM treatment, a phenomenon not observed in Ph-neg lines. In order to study 

the effect of ST14 overexpression in CML cell lines, a retroviral vector encoding 

ST14 was used to infect Ph-pos cell lines (i.e. K562, KCL22 and LAMA84). 

Overexpression of ST14 in CML cell lines and primary cells significantly 

enhanced their migratory and invasion capacities. Intriguingly, it restored IM 

sensitivity in the KCL22 cell line which is intrinsically resistant to IM. The rescue 

of IM sensitivity in KCL22 overexpressing ST14 was independent of the level of 

BCR-ABL expression and unrelated to intracellular IM uptake, LYN and MET 

expression. The increased sensitivity to IM of KCL22 overexpressing ST14 was 

found to be associated with downregulation of BCL2 expression, a pro-survival 

protein. Furthermore, the analysis of ST14 expression in a group of IM treated 

CML CP patients from a clinical trial showed that a lower ST14 expression was 

associated with poorer molecular responses. The ST14 percentage at baseline was 

found to be a better predictor of achieving complete cytogenetic response (CCyR) 

at 12 months than the Sokal score. Overall, our findings were consistent with a 
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tumour suppressor role for ST14. Future studies should focus on delineating the 

role of ST14 as a prognostic indicator in CML patients and its role in the 

mechanism of disease progression as well as IM resistance. 
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