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Role of NCOA4 in Ferroptosis

Iron is necessary to sustain cell metabolism and DNA replication and its dysregulation is associated
to several diseases such as anaemia, hemochromatosis, and cancer. Iron is also involved in a novel
form of programmed cell death, ferroptosis, promoted by phospholipids peroxidation. Ferroptosis is
involved in pathologic processes such as reperfusion damage and neurodegeneration. NCOA4 is
an iron-sensing protein that, in iron deficiency, mediates autophagic degradation of ferritin
(ferritinophagy) to restore intracellular iron concentration and inhibits DNA replication origin
activation to avoid replication stress. NCOA4 has been shown to be involved also in ferroptosis, even
if the relevance of such involvement in vivo has not been described yet. Since ferroptosis relies on
an increase of intracellular iron concentration to allow lipid peroxidation, NCOA4-mediated
ferritinophagy is expected to be essential to fuel iron for peroxidation spreading.
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The project aims at understanding: i) whether NCOA4-mediated release of iron storage from ferritin
is essential to activate ferroptosis in vivo; ii) which are the signaling pathways that promote
ferroptosis, especially those that insist on NCOA4 activation. These aims will be developed by
exploring ferroptosis susceptibility of NCOA4 * mice treated with ferroptosis inducers or crossed to
ferroptosis prone mouse models (CreER™/GPX4"). Moreover, a knock-in NCOA4 1489-W497
mouse selectively deficient of ferritinophagy will be developed and subjected to treatment with
ferroptosis inducers or crossed with CreER"™?/GPX4"" mice. Finally, a proteomic screening will be
performed to identify possible phosphorylation sites of NCOA4 upon ferroptosis induction. With this
project we expect to understand whether NCOA4 represents a positive regulator of ferroptosis and
a possible target for RNA-based therapies of diseases promoted by ferroptosis.
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