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Autophagy: remove, reuse, recycle
Autophagy is the ultimate recycling system of the cell
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Why looking at Autophagy in FOP?



Autophagy dysregulation has been implicated
in several muscles and skeletal disorders

(Chen et al J. Of Cachexia 2022 , Moss J et al, 2021)
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Autophagy modulators drugs



Autophagic processes amenable to therapeutic modulation

Autophagy Activators / \
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Is Autophagy involved in FOP?

Autophagy
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In vitro Cellular Model systems
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Evaluation the effect of ALK2R206H expression on the formation of
autophagic vacuoles

Monodansylcadaverine (MDC) is a specific
marker for autolysosomes
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In collaboration with Pedemonte N., Cappato S., Bocciardi R (Gaslini,Genova)

ALK2R206H expressing cells exhibited a significant reduction in the number
of autolysosome dots



ALK2R206H mutant receptor localization after inhibition of
autophagy with CQ
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Is the ALK2 receptor localized at autophagosome?



Is the ALK2 receptor localized at autophagosome?
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This suggest that the p.R206H mutation not only impairs autophagy response
but also compromises the degradation of ALK2 by reducing ALK2 association
to autophagic vesicles
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Rapamycin, an mTOR inhibitor, effectively inhibits the Activin-A-
induced HO
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Could Rapamycin regulate HO through its autophagy
reactivation function?




Autophagy modulation during Activin A dependent chondrogenesis

Activin A induces in vitro chondrocytes differentiation of
ATDC5 ALK2 R206H expressing cells
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Autophagy reactivation inhibits Activin-induced chondrogenesis in
FOP cells
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Induction of Autophagy in primary Endothelial colony forming
cells (ECFCs) derived from FOP patients
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These results indicate that pharmacological modulation of autophagy may be an
approach for the downregulation of aberrant ALK2R206H receptor signalling in FOP



Conclusions

Hypoxic/inflammation induced autophagy could regulate ALK2 receptor
degradation. In the presence of mutant receptor autophagy flux is reduced and
receptor is not degraded.
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Future Perspectives

Our work together supported by the literature

highlights two important novelties for the ALK2
signalling that required further investigation
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Spermidine : a good candidate?
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Spermidine : a good candidate?
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Future Perspectives

Investigating the Role of Spermidine (and other autophagy activator
coumpounds) in a FOP mice model system

Prof. Silvia Brunelli, University of Milan

FOP Mice g Heterotopic ossification
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Evaluation of Autophagy in Autophagy
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Future Perspectives
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Work in progress....

Investigate the molecular mechanism of ALK2 receptor
trafficking:interactome analysis

collaboration with Dr Roberto Giambruno (CNR, Palermo)
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Created in BioRender.com bio

Dr Irene Mariani, CNR fellowship supported by Telethon (manuscript in preparation Mariani | et al.)
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Investigate the molecular mechanism of ALK2 receptor
trafficking:interactome analysis
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EPHA2 receptor: a good candidate?

Non canonical activation of EPHA2

activates mTOR and impair autophagy

Reverse signaling T
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https://pubmed.ncbi.nlm.nih.gov/?sort=date&term=Ferrao+Blanco+MN&cauthor_id=39717596

Hypoxia is a critical condition where tissues are
deprived of adequate oxygen supply and | crucial
during FOP Heterotopic Ossification
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Novel FOP-on-Chip (DoC) device
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