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6 Lay Summary a. Please provide a lay summary of 1 — 2 paragraphs explaining what your
research explored
Leukaemia is a devastating form of blood cancer affecting both young and old.
Current therapy is poorly tolerated and the majority of patients ultimately die of
relapse. We believe that this relapse may be due to the leukaemic stem cell
(LSC), a cell that is resistant to chemotherapy. The aim of my project is to
investigate the LSC and to examine alternatives for killing the leukaemic but not
the normal stem cells (HSC). It is imperative that new treatments are developed to
specifically eliminate these AML stem cells in an effort to provide long-term
management of the disease, if not cure. | have been investigating an antibody that
may form a therapy for removing the LSC from AML patients. This antibody binds
to a protein that is expressed at high level on AML-LSC but not on HSC and so
sets these cells apart from each other. | am also examining why the AML-LSC
express this protein at such high levels when normal HSC do not.
b. Please advise the benefits this research provides to the community /
cancer patients

Current therapies for patients with AML do not kill the stem cell and thus the
patients often relapse with the disease following treatment. Older or weaker
patients can also struggle to cope with the side effects from chemotherapy. The
antibody that | am investigating may provide a non-toxic therapy for leukaemia
stem cells.

7 Scientific Report  Please see attached report.
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In order to generate a therapy that rids the body of AML stem cells (AML-LSC) we
must first identify what these cells need to survive. It has been shown that AML-LSC
express high levels of the protein CD123 when compared to normal stem cells
(HSC).

The protein CD123 encodes for the IL-3 receptor a chain. Along with the IL-3
receptor 3 chain these 2 proteins form a complete receptor through which interleukin-
3 (IL-3) acts on the cell. Previous work from our laboratory has identified an antibody,
7G3, which prevents the action of IL-3 on the cells through blocking the growth factor
binding to its receptor. While it is known that AML-LSC have higher levels of CD123
protein compared to normal HSC the clinical relevance of this high level expression
remains unknown. A number of techniques are available to reduce protein
expression. We have generated constructs that interfere with the RNA of CD123 and
reduce the level of protein on cells. As shown in Figure 1 CHO cells transfected to
express high level of CD123 have markedly reduced
HO levels of protein when infected with the Doxycycline-
== inducible lentiviral construct and treated with
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Figure 1: shRNA lentiviral constructs down -
regulate the CD123 on transfected CHO cells.
These cells express high level CD123 which is
reduced by shRNA and Dox treatme nt
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11 cells. This leukaemic cell demonstrates the
08 line endogenously expresses activity of the
CD123 shRNA constructs
on a cell line
M4t SHRITA 416 derived from an AML patient. The level of
endogenously expressed CD123 on these cells is
lower than on the transfected CHO cells but we have still reduced the protein
expression by over 30%. We will now apply these constructs to cells taken from AML

patients and determine whether reducing the levels of CD123 alters their leukaemic
potential.
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Previous data highlighted that microRNA (miR) species may be responsible for the

Figure 3: miR levels in AML
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regulation of CD123 expression. Using Fluorescent Activated Cell Sorting (FACS) |
have purified stem cells (according to a CD34"CD38" phenotype) from a number of
leukaemia and normal samples and these cells analysed for CD123 receptor
expression and miR levels. The previous data has now been extended and 3 miRs
have been identified as having differential expression between AML LSC and normal

HSC (Figure 3 - :
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Figure 4. CD123 expression is inversely correlated with miR-1
(left panel) and miR-150 fight panel) levels in CD34+*CD38: cells
from AML patients




