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ABSTRACT

Understanding the factors that regulate the growth and differentiation of haemopoietic
stem cells (HSC) remains a major challenge. In this study, the proliferation and
differentiation of CD34" cells from normal donors and chronic myeloid leukaemia (CML)
patients was compared. The proliferation and entry of CML cells into the cell cycle was
decreased relative to cells from normal donors, and greater heterogeneity in the phenotype
of CML cells at the initiation of culture was observed. Analysis of phenotype concomitant
with cell division also demonstrated that the differentiation of normal CD34" cells was
consistent between donors, while marked variability was observed in the differentiation of
CD34" cells from CML patients. This included expression of CD13, CD33, CD38 and

HLA-DR, which were linked to cell division in normal but not CML cells.

The tyrosine kinase inhibitor, imatinib, is a novel drug displaying promising results in the
treatment of CML by specifically inhibiting the growth of leukaemic cells. To examine
whether myelosuppression observed in patients treated with imatinib may arise from
inhibition of normal haemopoiesis, imatinib was added to colony assays established using
cells from normal bone marrow. Suppression of monocyte/macrophage growth, but not
that of eosinophils or neutrophils, was observed at therapeutic concentrations of imatinib.
Inhibition of monocytic differentiation to macrophages was also observed and was
associated with decreased functional capacity such as altered antigen uptake, production of

proinflammatory cytokines and stimulation of responder cells.

The specific suppression of monocyte/macrophage differentiation and function was not due
to blockade of tyrosine kinases known to be inhibited by imatinib and was consistent with
an inhibition of the M-CSF/c-fms signalling pathway. This hypothesis was tested using a
cell line that was dependent on M-CSF for growth and survival. Cell proliferation and
phosphorylation of c-fms were inhibited at an ICsy of 1.9uM and 1.4uM imatinib
respectively and this was not attributable to decreased c-fms expression. These important
findings therefore identify c-fms as a further target of imatinib, and suggest that imatinib
should be considered for treatment of diseases where c-fms is implicated. This includes
breast and ovarian cancer and inflammatory conditions such as rheumatoid arthritis.

Potential side effects resulting from imatinib treatment must also be considered.

Vi
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THESIS AMENDMENTS

Corrections Relevant to Entire T hesis
¢ Error bars represent the SEM, and were derived from triplicate data points unless otherwise stated.

¢ Human genes should be written in capitals and italics. Proteins encoded by these ‘genes should be
- : ; wr1tten with the first letter in capital case, and should not be preceded by the “c-” prefix.

Chapter 1: Introduction

» Page 11, paragraph 1: the final sentence should be deleted as it does not follow.

e Page 14, paragraph 3: RAS is part of the MAPK pathway. The MAPK pathway is therefore not a
further example of signal transduction pathways activated following ligand bmdmg to the GM CSF,
IL-3 and IL-5 receptors.

* Page 26: The word “invariably” should be changed to read “usually”, as there are many cases where
CML patents remain in chronic phase for longer than 5 years.

e Page 28, first paragraph, final sentence: Heistercamp. et al (1990) reference is incorrect. The
reference should be Daley et al (1990) Induction of chronic myelogenous leukemia in mice by the
P210bcr/abl gene of the Philadelphia chromosome; Science. Feb 16; 247(4944): 824-30.
e Page 31, 2™ paragraph: Reference to Deininger ez @/ (1997) in statements that imatinib inhibits the
growth of CML cells with minimal effects on normal haemopoiesis were omitted.

e Figure 1.1: LT-HSC is a “long-term” HSC. ST-HSC is a “short-term” HSC.

Chapter 2: Materials and Methods
e Page 46, 2.3.1: The final sentence in paragraph one should read: “Medxa were prewarmed...

e Page 47,23.1.1 & page 71, 2.5.5: The dilutions of IL-3 and GM-CSF that prov1ded max1rnal cell
. growth were determined by titration using a factor dependent cell line.

e Page 71. 2.5.5: Use of the term selected means that the cells were selected for the ability to grow in
M-CSF.

Chapter 3: Results Chapter 1

e Viability was determined followmg calculation of the percentage of cells with decreased FS/SS
values.

o Surface markers were chosen which were expressed on specific myeloid lineages.

e Table 3.2: CML values were deemed significantly different from normal controls when p values
calculated using ANOVA were less than 0.05.

e The data in Figures 3.13-16 are derived from the same experiment as Figures 3.5-3.8.
» Page 99, paragraph 1: “proliferative potential” should read “proliferation”.

Chapter 4: Results Chapter 2

e Figure 4.2: The data was normalised relative to the SHGF contro], not the 4HGF control.

o Figure 4.9A (and elsewhere): Contrary to the statement in the legend, the marker tool was set on the
95™ percentile of the fluorescence for the negative control.

e Figure 4.10: The morphology of the cells is not that of promyelocytes. ‘The cells display an atypical

morphology (excentric nucleus-and a large, clear, vacuolated cytoplasmy, however trlstammg suggests
the cells are immature myeloid cells. : :

Chapter 5: Results Chapter 3

Page 129, 5.2.3.2: The opsonin used was derlved from purified rabbit polyclonal IgG antibodies that
are specific for the zymosan particles. Phagocytosis of opsonsised zymosan particles was mediated by
Fc and/or complement receptors.

Chapter 6: Results Chapter 4 .
Figures 6.6 and 6.7: “...infected with human c-fms...” should read “infected with a retrovirus encoding
human FMS...”.

Chapter 7: General Discussion }
Page 152, paragraph 2: Abl is an intracellular tyrosine kinase, not a receptor tyrosine kinase.





