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ABSTRACT

Despite the excellent responses observed in patients with chronic phase (CP) chronic myeloid
leukaemia (CML) on imatinib therapy, approximately 25% display primary resistance or sub-
optimal response. The organic cation transporter 1 (OCT-1) is the major active influx pump for
imatinib in CML cells. The functional OCT-1 activity in mononuclear cells (MNC) is highly
variable between patients and significantly correlates with a patient’'s molecular response to
imatinib treatment and overall survival. Given the strong predictive value of OCT-1 activity, the
present study was aimed at identifying factors responsible for the variation in OCT-1 activity

seen in patients.

Pure populations of neutrophils, monocytes and lymphocytes were isolated from the peripheral
blood of CML patients at diagnosis. The OCT-1 activity and OCT-1 mRNA expression was
found to be the highest in the neutrophil population, followed by monocytes then lymphocytes.
When the surface expression of the granulocytic antigens CD15 and CD16 were examined, a
significant correlation was observed between MNC OCT-1 activity and the proportion of
immature myeloid cells expressing CD15+16-. Interestingly, the neutrophil OCT-1 activity was
found to be similar when recovered from CML patients at diagnosis, CML patients in
cytogenetic remission and normal donors, implying that BCR-ABL expression is unlikely to
influence OCT-1 activity. This hypothesis was confirmed in a cell line model, in which ectopic
BCR-ABL expression was not found to directly affect OCT-1 expression or function, but
stimulated myeloid differentiation which, in turn, led to increased OCT-1 activity. These data
suggest that the predictive MNC OCT-1 activity is most strongly related to cell lineage,

particularly the proportion of immature myeloid cells, but is not directly related to BCR-ABL.

XVi



CML early progenitor cells are less sensitive to imatinib induced apoptosis and are likely
contributors to disease persistence. It was found that the OCT-1 activity and OCT-1 mRNA
expression was significantly lower in primitive CD34+ cells compared with mature CD34- cells
recovered from CML patients. These results indicate that low imatinib accumulation in primitive
CML cells may be a critical determinant of long-term disease persistence. Studies to
investigate whether the MNC OCT-1 activity provides a surrogate indicator of effective targeting
of the more immature CD34+ cells failed to identify a relationship between high CD34+ OCT-1
activity and the achievement of major molecular response. This is despite the confirmation of
previous findings that high MNC OCT-1 activity is significantly associated with the achievement
of major molecular response to imatinib treatment. These important findings suggest that
kinase inhibition in these mature cells, and not the CD34+ cells, may be the key determinant of

response in CML.

In conclusion, the studies outlined in this thesis have identified cell lineage as a key contributor
to MNC OCT-1 activity and hence response to imatinib treatment. While primitive CD34+ cells
demonstrate low OCT-1 activity, which may contribute to their persistence despite imatinib
therapy, the OCT-1 activity in these cells does not correlate with patient response to treatment.
Therefore, direct targeting of this primitive population may not be essential for achievement of

early and deep molecular responses.
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