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	Project Title


	Targetting the Leukaemic Stem Cell


	

	
	Amount Funded
	$67,000 salary + annual maintenance grant of $25,000 per year 

	

	2
	Chief Investigator/s (CI) 
	SA 
	Other States

	
	
	Hayley Ramshaw


	

	

	
	Contact Details for CI
	Work Phone:0882223719 
	Email:
Hayley.ramshaw@health.sa.gov.au

	
	
	Address: 
Cytokine Receptor Laboratory, 
Human Immunology, 
Centre for Cancer Biology, 
SA Pathology, 
Frome Road, 
Adelaide

	

	3
	Institution(s)
	SA
	Other States

	
	
	Centre for Cancer Biology, 
SA Pathology 
	

	

	4
	Field of Study – Please indicate, by ticking a box, the field  of study relevant to this project

	
	Breast 
	
	Familial 
	
	Melanoma 
	
	Skin 
	

	
	Bowel (colorectal) 
	
	Leukaemia 
	x
	Ovarian 
	
	Testicular 
	

	
	Cervix
	
	Lung 
	
	Prostate 
	
	Other 
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	Priority Area (if applicable) - Please indicate, by ticking a box, the priority area relevant to this project

	
	Community education………………………..
	
	Supportive care, including palliative care…..
	

	
	Cancer prevention ……………………….......
	
	Epidemiology……………………………….....
	

	
	Early detection ………………………............
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	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 many patients ultimately die of relapse. We believe that this relapse may be due to leukaemic stem cells (LSC), cells that are resistant to chemotherapy. The aim of my work is to identify a difference between LSC and normal haematopoietic or blood stem cells (HSC) that we can use as a therapeutic target. One such difference is that the LSC have elevated expression of a growth factor receptor termed CD123. I have been investigating both the consequences of this high receptor expression and how we can exploit it to develop therapies for patients with AML. 


	
	
	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. I am investigating a putative therapy in the form of an antibody which may provide a non-toxic therapy for leukaemia stem cells.

	7
	Scientific Report
	During the past 12 months there have been 2 major questions that I am addressing: 

1. Can the CD123 selective over-expression be exploited to therapeutically target the AML LSC for the first time? 

2. Does the selective CD123 over-expression confer AML LSC a biological advantage?

I have a unique tool to address these questions, a blocking antibody (called 7G3) directed against CD123 that was generated in our laboratory. As a blocking antibody 7G3 starves cells of IL-3, however, recently I have shown that when cells bind antibody they provoke an immune response. This results in these antibody-coated cells being killed by other cells (predominantly natural killer or NK cells) from the blood. As the normal haematopoietic stem cells have lower levels of CD123 expression they bind less molecules of antibody and, as such, they are not killed by the immune system. This has a huge implication on the use of this antibody as a new therapeutic drug. This needs to be taken to the next level which is the testing of stem cells from either AML patients or normal donors for their killing by NK cells.

In order to determine whether enhanced expression of CD123 confers a biological advantage to cells I have generated some haematopoietic cells lines that have additional copies of CD123. I have recently shown that when cells have higher levels of CD123 they do respond to lower concentrations of interleukin-3. This was unexpected as I have not altered the level of the interleukin-3 receptor beta chain (βc) on these cells. The βc is the subunit of the receptor that allows the cell to signal and decide between growth and death. It is widely believed that AML and normal stem cells have equivalent levels of βc. 

Having purified AML stem cells I have demonstrated that other growth factors can support their viability so it now remains to be determined what the enhanced expression of CD123 on these cells really means. The cells in vivo are only exposed to very low levels of IL-3 so it is crucial that we study their function under these conditions. I have been analysing the model cells with enhanced receptor levels in low level of IL-3 and have shown that cells with higher receptor numbers survive better in low level of IL-3. This may contribute to the LSC having enhanced growth properties the bone marrow where levels of growth factors, such as IL-3, are very low. 

The combination of this increased response and enhanced survival could well contribute to the LSC demonstrating such dramatic growth properties and result in leukaemia in AML patients.
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	Publications
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Kim S, Prout M, Ramshaw H, Lopez AF, Legros G, Min B. 2010. Cutting Edge: Basophils Are Transiently Recruited into the Draining Lymph Nodes during Helminth Infection via IL-3, but Infection-Induced Th2 Immunity Can Develop without Basophil Lymph Node Recruitment or IL-3. J Immunol. 184(3): 1143-7
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	Publicity
	We may ask from time to time for your assistance to promote Cancer Council funded research in SA. It is possible that you will be asked to participate in interviews or provide information and we hope that you will be able to make yourself available as these opportunities arise. We will also promote Cancer Council research via our website.
We also ask that if you are planning any promotion of your work through your institution that you first advise the CCSA PR & media unit. 
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	I, ______Hayley Ramshaw_________ confirm the above details are correct

	
	Signature
	
	Date
	13/1/11

	
	

	
	Please forward, by cob Friday 14th January 2011
a. an electronic copy of this report to nsargent@cancersa.org.au 
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