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Altre proteine coinvolte in regolazione apoptosi: Bcl-2 (prot con funzioni mitocondriali)
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Mitocondri e apoptosi
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Proteine pro e anti aptotiche
regolano flusso citocromo ¢
attraverso il canale mitocondriale
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Trascrizione Bax dipende da p53
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frammentazione mitocondri e
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Proteine della -
famiglia Bcl-2 e apoptosi
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Attivazione caspasi
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Attivazione apoptosida
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P53 induce |"apoptosi anche in
maniera indipendente dalla
regolazione della trascrizione

P53 localizza nel mitocondrio in
risposta a certi stress

Barnoud et al., 2021

p53 e induzione apoptosi

Stress

Transcription-dependent Transcription-independent
Apoptosis Apoptosis

Fig. 1 Transcription-dependent and -independent mechanisms of
pS3-mediated apoptosis. Upon genotoxic stress, pS3 is activated and
can promote an apoptotic response. During transcription-dependent
apoptosis, nuclear p53 transcriptionally activates proapoptotic genes,
such as NOXA, PUMA, and BAX. In addition, pS3 can act in a
transcription-independent manner by trafficking to the mitochondria
and binding to Bcl-2 and/or Bcl-xl. The prolyl isomerase PIN1 can
promote p53 trafficking to the mitochondria.
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Caratteristiche oncosoppressori
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mutazioni anche in omozigosi non sono sufficienti per causare tumore
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Strategie tumori
per evadere
apoptosi
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Diverse vie di

REVIEW ARTICLE OPEN
The molecular machinery of regulated cell death

7,89,10,11,12,13

3

Daolin Tang'?, Rui Kang? Tom Vanden Berghe®*>, Peter Vandenabeele (:**° and Guido Kroemer

Cells may die from accidental cell death (ACD) or regulated cell death (RCD). ACD is a biologically uncontrolled process, whereas
RCD involves tightly structured signaling cascades and molecularly defined effector mechanisms. A growing number of novel non-
apoptotic forms of RCD have been identified and are increasingly being implicated in various human pathologies. Here, we critically
review the current state of the art regarding non-apoptotic types of RCD, including necroptosis, pyroptosis, ferroptosis, entotic cell
death, netotic cell death, parthanatos, lysosome-dependent cell death, autophagy-dependent cell death, alkaliptosis and oxeiptosis.
The in-depth comprehension of each of these lethal subroutines and their intercellular consequences may uncover novel
therapeutic targets for the avoidance of pathogenic cell loss.

Cell Research (2019) 29:347-364; https://doi.org/10.1038/s41422-019-0164-5
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*Apoptosi e necrosi

Apoptosis

Westman et al., 2020
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Apoptosi e necrosi
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Apoptosi, autofagia e necrosi

Normal Apoptosis Autophagy Necrosis

Apoptosis Autophagy

Cell Death Features (PCD 1) (PCD 1) Necrosis
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Westman et al., 2020



proliferative signaling

[ Sustaining

Evading
growth suppressors

Deregulating Avoiding
cellular immune
metabolism @ destruction
S

Enabling
replicative
immortality

Re3|st|ng
ceII death

Genome
instability &
mutation

Tumor-promoting
inflammation

Qp

Inducing or accessing Activating invasion
vasculature & metastasis

Shay & Wright, 2000

—



