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Leukaemia Team 

 

Work program 

Acute myeloid leukaemia (AML) is a hierarchically organized myeloproliferative disorder that is 

caused by step- wise acquisition of different mutations that prime malignant transformation and 

affect normal maturation of myeloid precursor cells. Despite concerted efforts in the 

development of new treatments, many patients are refractory to current therapeutic approaches 

or have a high relapse rate, with the overall long-term survival of patients being below 40% and 

more than 60% of the patients over 65 years of age succumbing to the disease within one year 

of diagnosis. In current medical practice, the diagnosis, prognosis, and therapeutic choices are 

dictated by detection of genetic mutations and the measurement of specific biomarkers that are 

used to classify patients into risk categories. However, due to the heterogeneous nature of the 

disease, prognosis within these categories is highly variable.  

The concept of disease stratification promises to provide great improvements in the diagnosis, 

prognosis, and treatment of cancer, but requires robust and readily measurable biomarkers in 

order to be feasible. In line with this, part of the research activity of the Laboratory of 

Hematology and Cell Therapy is devoted to the identification of novel molecular biomarkers 

through the establishment of bioinformatic pipelines and genetic and pharmacological 

manipulation approaches. In parallel, large efforts are made also to overcome the major 

limitations of the lack of clinically relevant experimental systems to study the molecular basis of 

how specific mutations drive leukaemogenesis. To circumvent this limitation, we are applying 

somatic cell reprogramming in combination with CRISPR/Cas9 genome editing to generate 

unique cellular platforms to study how the sequential acquisition of specific mutations rewire 

the epigenome to instruct myeloid transformation and drive clonal disease establishment. 

Finally, we apply single cell sequencing technologies (scRNA-seq and scATAC-seq) with the 

aim to precisely delineate the clonal substructure of leukaemia, including the evolutionary 

history of its development and the co-occurrence of its mutations, this being paramount to 

understand and overcome treatment resistance. Those technologies allow to study differences 

in cell composition, state and function in complex tissues and to obtain key insights into how 

different mutation reshape the epigenetic landscape to escape the immune therapy and reveal 

important information in what transcriptional circuitries mediate the process of disease relapse. 
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*Co-first author. 

 NR1H3 (LXRa) is associated with pro-inflammatory macrophages, predicts survival 

and suggests potential therapeutic rationales in diffuse large b-cell lymphoma. 
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Minoia C, Clemente F, Negri A, Gulino A, Morello G, Scattone A, Zito AF, Tommasi S, 

Agostinelli C, Vitolo U, Chiappella A, Barbui AM, Derenzini E, Zinzani PL, Casadei B, 
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 High WBP5 expression correlates with elevation of HOX gene levels and is 

associated with inferior survival in patients with acute myeloid leukemia. 
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*Corresponding author. 

 Dependence on Myb expression is attenuated in myeloid leukaemia with N-terminal 

CEBPA mutations. 
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*Corresponding author. 

 CEBPA-mutated leukemia is sensitive to genetic and pharmacological inhibition of 

the MLL complex. 
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Volpe G*, Walton DS, Grainger DE, Ward C, Cauchy P, Blakemore D, Coleman DJL, 

Cockerill PN, Garcia P, Frampton J. 2017, Scientific Reports. *Corresponding author. 

 Transcriptional regulation of SPROUTY2 by MYB influences myeloid cell proliferation 

and stem cell properties by enhancing responsiveness to IL-3. 
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