DOTTORATO DI RICERCA IN BIOLOGIA CELLULARE E DELLO SVILUPPO
40° Cycle
Project proposal for a PhD scholarship (with no financial support from Sapienza)

Title of the research: Investigating the role of a new ATM-ATG4 axis in oxidative stress
response dysfunctions of Ataxia-Telangiectasia cells

Supervisor: Dr.ssa Venturina Stagni, venturina.stagni@cnr.it
IBPM, Via degli Apuli 4
https://www.ibpm.cnr.it/index.php/en/component/cnr/615?view=profile

Tutor: Dr.ssa Cinzia Rinaldo
Host Institution: IBPM,CNR

Summary

Ataxia-telangiectasia (A-T) is a childhood disease with an incident of 1:40,000-1:200,000
live births in worldwide each year(OMIM:208900). The identification of ATM as the gene
whose mutations are responsible for A-T pathogenesis, gave impulse to extensive research
to determine the functions of its multifaceted protein product. ATM is recently emerging as
an important component of the oxidative stress response and autophagy regulator in the
cytoplasm, beyond the well-characterized role of this protein in DNA damage response
(DDR) in the nucleus. Even if the role of the loss of the ATM-dependent DDR in the
pathogenesis of A-T has been well characterized, the significance of the role of ATM as
modulator of oxidative stress and autophagy in the development of this disease is still largely
obscure. Our preliminary data identified a new signalling pathway that connects ATM
signalling to the autophagic signalling, sustaining the expression of the autophagic gene
ATGA4C. Of note, ATGA4C expression in AT cells is able to rescue some AT defects, like cell
growth and sensitivity to oxidative stress. More interestingly, recent evidences suggested a
central role of different ATG4 isoforms in neuroprotection. Based on our previous studies
and compelling preliminary data, we planned to investigate more deeply the role of ATM-
ATG4 axis in AT progression. On the other hand, we are developing an in vivo zebrafish-
based A-T model, in collaboration with Prof.Gabellini (University of PISA) to future testing of
autophagy as possible therapeutic target for patients affected by this pathology. We strongly
believe that this project could open the opportunity to lead the way towards drug screening
and the identification of novel therapeutic approaches for A-T treatment.
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