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ABSTRACT 

Our research is focused on the role of the transcriptional factor GATA-1 in the onset and progression of acute myeloid leukemia (AML), an hematological malignancy characterized by clonal expansion of immature myeloid cells and poor long-term survival, due to high rate of acquired drug resistance and relapse. GATA-1 plays a pivotal role in hematopoiesis and is normally expressed as two isoforms, a full-length protein (GATA-1FL) which includes two transactivation domains (N-terminal and C-terminal), and an alternatively spliced isoform lacking the N-terminal domain, referred to as GATA-1 short (GATA-1S). These two isoforms have distinct roles: GATA-1FL promotes the terminal differentiation of megakaryocytic–erythroid lineages whereas GATA-1S contributes to the maintenance of the proliferative potency of the myeloid lineage. An unbalanced expression of the two isoforms leads to dysregulated hematopoiesis with activation of anti-apoptotic, pro-survival and chemoresistance pathways associated with GATA-1S overexpression. However, although a large body of evidence supports the pro-leukemic role of GATA-1S, most of the molecular pathways involved remain unknown. 
With the aim to better understand the molecular mechanisms responsible for the aberrant expression of GATA-1S, we recently started to pursue a research line to characterize post-transcriptional mechanisms controlling GATA-1S expression. A search for miR candidates involved in this process led us to identify miR-1202 as a down-modulator of GATA-1S expression through direct targeting of the GATA-1 transcript and indirect control of alternative splicing processes. This study also provided evidence that miR-1202 inhibits proliferation and sensitizes myeloid cells to apoptosis, thus acting as an anti-oncomiR. Our efforts are now focused on epigenetic, transcriptional and post-transcriptional mechanisms regulating the expression levels of miR-1202 with the aim to identify novel therapeutic options in AML.

Recently, our interest has also been directed toward the metabolic modifications triggered by GATA-1S in myeloid cells. In this context, GATA-1S up-regulation has been found associated with mitochondrial dysfunctions and enhanced antioxidant activities. Given the role played by ROS signaling as a strategy to escape apoptosis, these findings indicate a mechanism through which aberrant expression of GATA-1S could play a role in the leukemogenic process. Also, lipidomic analysis revealed reduced levels of polyunsaturated fatty acids (PUFAs) in cells overexpressing GATA-1S. Based on our previous findings and according to the role of PUFAs in ferroptosis, we have demonstrated that GATA-1S promotes ferroptosis resistance in myeloid cells by enhancing antioxidant defences. Given the interest in ferroptosis induction as a strategy to overcome drug resistance in hematological malignancies, our study could contribute to identify novel potential therapeutic targets in AML. 
More recently, we are investigating how GATA-1S controls ceramide metabolism through the regulation of the expression levels of key enzymes involved in the production of specific ceramide and sphingolipid species, eventually promoting the synthesis of sphingosine-1-phosphate, a compound recently emerged as a pro-proliferative and anti-apoptotic signaling factor. 
Our study is thus shedding novel light on the pro-leukemic role of GATA-1S by providing evidence of its direct involvement in the modulation of ROS and lipid metabolism as pro-survival and anti-apoptotic mechanisms, thus suggesting novel, promising therapeutic options in hematological malignancies. 
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