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Summary

Acute myeloid leukemia (AML) is an aggressive form of leukemia associated with poor prognosis.
Most patients are older than 60 years, and in this group only 5-15% of cases are cured; therefore, it is
urgent to develop more effective therapies. In recent years, new targeting drugs such as venetoclax
(an inhibitor of the BCL-2 anti-apoptotic protein) have been developed for AML treatment. However,
these drugs are not effective in monotherapy due to the high clonal heterogeneity of this disease. Only
when combined with other drugs, the survival and the percentage of patients who respond to
treatment improve significantly. Protein phosphatase 2A (PP2A) is a tumor suppressor that controls
most signaling pathways and is inactivated in ~70% of AML cases. It comprises a scaffolding subunit, a
catalytic subunit, and a variable regulatory subunit, which dictates substrate specificity.
Pharmacological restoration of PP2A activity has anti-leukemic effects in vitro and in vivo. Since PP2A
promotes apoptosis by affecting the phosphorylation state of a variety of pro- and anti-apoptotic
factors, we hypothesized that combining FTY720 (PP2A activator) with venetoclax (BCL-2 inhibitor)
might induce synergistic anti-leukemic effects. In fact, our preliminary results show that the combined
treatment induces a potent synergistic pro-apoptotic activity in AML. Our aims in this project are: (1)
To investigate the molecular mechanisms responsible for the synergistic effects observed when BH3-
mimetic drugs and PP2A activators are combined in vitro, in vivo and in primary AML cells. (2) To
identify the PP2A-regulatory subunits involved in those molecular mechanisms by using the
CRISPR/Cas9 editing system.
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