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Abstract 

Specifically targeting the oncogenic proteins that cause cancers is a rapidly growing 

field of laboratory and clinical research. The paradigm of this field is the tyrosine 

kinase inhibitor imatinib, which specifically targets chronic myeloid leukaemia (CML) 

by inhibiting the kinase activity of the BCR/ABL oncogene. Whilst highly successful 

for the treatment of CML, 10-20% of patients are resistant to imatinib and require an 

alternative treatment. Identification of the poor responding patients is important and 

many different methods have been used to determine patient prognosis. In this study, 

flow cytometric detection of protein phosphorylation was tested as a method to 

determine patient prognosis and stat5 was identified as a useful marker in CML. 

Although only a small group of patients was analysed, there appeared to be a 

correlation between the percentage of cells with detectable p-stat5 and cellular 

response to imatinib.  

 

A need for alternative therapies for patients failing imatinib has led to the development 

of more potent second generation ABL kinase inhibitors. The currently approved 

second generation inhibitors nilotinib and dasatinib are respectively around 20 and 300 

times more potent at inhibiting ABL than imatinib. While imatinib blocks ABL kinase 

activity, it also inhibits several other kinases including LCK, a Src-family kinase 

involved in T-cell development and activation. Imatinib has been shown to affect the 

function of normal T-cells in vitro and in vivo, likely through inhibition of LCK and 

thus, the impact of the more potent second generation ABL inhibitors on T-cell 

function was tested. Nilotinib was found to inhibit T-cell function in vitro, affecting T-

cell proliferation activation and cytokine production approximately twice as potently 

as imatinib. Like imatinib, nilotinib also blocked LCK kinase activity with an IC50 of 



 xi

550 nM, half the IC50 for imatinib that was approximately 1250 nM. Dasatinib has 

previously been shown to potently inhibit LCK with an IC50 of 1.1 nM, and 

accordingly was shown to strongly inhibit all T-cell functions tested in vitro. Dasatinib 

was also shown to inhibit natural killer cytotoxicity at a similar potency to T-cells, 

most likely through inhibition of Src-family kinases LCK and FYN.  

 

While T-cell suppression is a potential side effect during cancer therapy, it suggests 

ABL kinase inhibitors may be a useful for treating diseases involving T-cells such as 

rheumatoid arthritis. To examine their potential to add to conventional T-cell 

suppressive regimes, T-cell proliferation in the presence of kinase inhibitors in 

combination with a standard immuno-suppressive drug cyclosporine. This was 

performed using a novel flow cytometry based method utilizing CFSE dye to detect 

cell proliferation. Using this method, both dasatinib and imatinib were shown to act in 

synergy with cyclosporine to block T-cell proliferation for most stimuli. However, 

following stimulation with anti-CD3/CD28 microbeads the interaction between 

dasatinib and cyclosporine was found to be strongly antagonistic. Overall this study 

has characterised the off-target effects of nilotinib and dasatinib on immune cell 

functions, and developed a new flow cyometric method which can be used to 

determine interactions between any drugs that inhibit cell proliferation.  
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