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Project Outline Aims and objectives 

It has long been known that the majority of cancers develop over time due to the 
stepwise acquisitions of mutations rather than through a single catastrophic event. 
Moreover, it is now appreciated that tumours are an ecosystem, with malignant 
cells and their microenvironment as constituent parts and a continuous cross-talk 
between these elements driving cancer progression. Cells of the 
microenvironment, such as bone marrow mesenchymal stromal cells (BMSCs) and 
endothelial cells, contribute to the metabolic reprogramming of leukemic cells by 
fuelling these cells with metabolites, supporting aerobic glycolysis, decreasing the 
mitochondrial potential and ROS levels and increasing the threshold to undergo 
apoptosis. Of note, many of these processes also confer a survival advantage 
and/or protect leukemic cells from chemotherapy, and therefore represent 
important therapeutic targets. The knowledge available linking metabolic 
reprogramming to cell non-autonomous cues in leukaemia mainly derives from 
studies on myeloid malignancies (MPN, AML), which are an important focus of the 
Huntly and Mendez-Ferrer laboratories. However, this field is in its early infancy. 
Using our expertise in the cell autonomous development of leukaemia (Huntly) and 
malignant niche (Mendez-Ferrer), the student will be able to take a 
multidisciplinary approach and use cutting edge technology to address both cell 
autonomous mechanisms within mutated cells and non-cell-autonomous signals 
from the aberrant microenvironment which conspire to alter local metabolism and 
drive leukaemogenesis. 

Experimental plan 1. Metabolic (Seahorse) in murine and human leukemic cells cultured alone 
or in co-culture with endothelial cells or BMSCs 

2. Use molecular activators/inhibitors of candidate pathways already 
screened and/or overexpress/delete candidate genes identified in our 
screenings 

3. Assess leukemic cell survival, proliferation and ROS by flow cytometry 
Main Techniques • cell and molecular biology (Immunofluorescence, QPCR, CrispR/Cas9, 

epigenetic studies) 
• tissue culture (mouse models and primary human samples) 
• flow cytometry and cell sorting 
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