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...a seconda dello stimolo e del contesto cellulare
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PROTECTION/REPAIR
Transient cell cycle arrest
Anti-oxidant functions
DNA repair

Cell metabolism

- 3




Linduzione dell’apoptosi dipende dall’attivazione di uno specifico
programma trascrizionale da parte di p53
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La decisione di indurre I"'apoptosi dipende dal tipo ed entita dello
stress e dal contesto cellulare
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Le strategie terapeutiche mirate all’induzione di morte

cellulare devono essere mirate ai meccanismi di morte

cellulare attivi nelle cellule tumorali
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Apoptosi: via estrinseca e via intrinseca ]J
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Effettori dell’apoptosi: le CASPASI

Cistein-proteasi che tagliano a monte di un residuo di Asp

Caspasi
ICAD Lamine Proteine del citoscheletro Proteine della
inibitore di —— Actina, miosina, a-actinina matrice
DNasi tubulina, vimentina del Golgi
Frammentazione Frammentazione Frammentazione della cellula, Frammentazione
del DNA del nucleo rottura della membrana del Golgi



Regolatori dell’apoptosi JJ

» Membri della famiglia di Bcl-2 (B-cell lymphoma 2)

> Inhibitori dell’ apoptosi (IAPs)

> Antagonisti di IAP (SMAC/DIABLO)



Death receptor-mediated pathway Vi3 estrinseca

Via intrinseca Mitochondrial pathway Death recl?PtO(; \/ TNF, TRAIL, FASL
igan
Cytokine deprivation _ \
TNFR superfamily

Death receptor

* Intracellular damage NOXA
* Oncogenes > [BH3-only proteins| Bad Cellular inhibitor

Unrepaired DNA damage J_ Bim of apoptosis
Unresolved ER stress, clAP I l || cFLIP
Hypoxia

Metabolic stress

| @D —— Garet

= @ SAD Caspasiliniziatrice

MOMP (mitochondrial

outer membrane

permeabilization)

erilascio di Cyt-C e

SMAC l l Second mitochondria-derived
activator of caspase

(1AP antagonist)
* -J- X-linked inhibitor of apoptosis

APOPTOSOMA | I J_
—>| Effector caspases|<

Initiat P Casp-3)| Casp-7
D nitators Caspasi iniziatrice : l o

Mitochondrion

Czabotar 2014 Nat Rev Mol Cell Biol 2016

B Guardians 8% o
- Pro-apoptotic 10
effectors QO




. . . . . \
Le proteine proapoptotiche multidominio:
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Interazioni regolatorie tra i membri della famiglia di Bcl-2 J
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L’attivazione della via intrinseca @ mediata dalle
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Regolatori dell’apoptosi IJ

» Membri della famiglia di Bcl-2 (B-cell lymphoma 2)

> Inhibitori dell’ apoptosi (IAPs)

» Antagonisti di IAP (SMAC/DIABLO)
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| membri della famiglia di Bcl2 regolano I'equilibrio
tra sopravvivenza e morte cellulare
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Regolatori dell’apoptosi JJ

» Membri della famiglia di Bcl-2 (B-cell lymphoma 2)

> Inhibitori dell’ apoptosi (IAPs)

» Antagonisti di IAP (SMAC/DIABLO)
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Inhibitor of apoptosis proteins IAPs ]J
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RING (really interesting new gene) domain conferisce attivita ubiquitin protein ligase
(E3) causando degradazione di proteine proapoptotiche 17
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Meccanismi di evasione dall’apoptosi ]J
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Deregolazione dei membri della famiglia di Bcl2 J
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Deregolazione della survivina l

Apoptosis

Chen J Cancer 2016
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Segnali di sopravvivenza cellulare inibiscono I’apoptosi JJ
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Terapie mirate per I'induzione di apoptosi ]J

TRAIL receptor agonists BCL-2 or BCL-X, ! BH3 mimetics

BAX or BAK |.

Bcl-2 targeted chemotherapeutics
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Farmaci contro Bcl2

Table 1 | BH3-mimetics undergoing clinical trials for cancer indications

BH3-mimetic Alternative name Targets

ABT-199 Venetoclax
S-055746 None
PNT-2258 None

BCL-2

BCL-2

BCL-2

Therapy
Single agent

Combination*

Single agent

Single agent

Indication

Chronic lymphocytic leukaemia

Acute myeloid leukaemia
Diffuse large B cell lymphoma
Follicular lymphoma
Lymphoma

Mantle cell lymphoma
Multiple myeloma
Non-Hodgkin lymphoma
Chronic lymphocytic leukaemia
B cell non-Hodgkin lymphoma
Diffuse large B cell lymphoma
Follicular lymphoma

Non-Hodgkin lymphoma

Haematological malignancies including

myelodysplasia

Diffuse large B cell lymphoma
Follicular lymphoma
Non-Hodgkin lymphoma

Clinical trial
Phase lll

Phase I/1l
Phase |
Phase |
Phase |
Phase |
Phase |
Phase |
Phase lll
Phase I/1l
Phase I/1l
Phase Il
Phaselll
Phase |

Phase ll
Phase ll
Phase Il

Data compiled from the Global Data database: http://healthcare.globaldata.com/ (accessed July 2015). *Combination with standard of care therapies.

Delbridge Nat Rev Cancer 2013



Table 1. Clinical trials with Smac mimetics

IAP targeted chemotherapeutics

Compound Combination Cancer type Status Phase I/II
LCL-161 None Solid tumors Completed Phase |
LCL-161 None Leukemia Recruiting Phase I
LCL-161 Paclitaxel Solid tumors Completed Phase |
LCL-161 Paclitaxel Solid tumors Recruiting Phase |
LCL-161 Paclitaxel Breast cancer Completed Phase I
LCL-161 Gemcitabine Pancreatic cancer Recruiting Phase |
LCL-161 Cyclophosphamide Multiple myeloma Recruiting Phase I
GDC-0152 None Solid cancers Completed Phase |
CUCD-427 None Lymphoma Recruiting Phase |
Birinapant None Solid tumors Completed Phase I/
Birinapant None Solid tumors, lymphoma Completed Phase |
Birinapant None AML Completed Phase /Il
Birinapant None Ovarian, peritoneal and fallopian tube cancer Completed Phase |
Birinapant Gemcitabine Solid tumors Terminated Phase |
Birinapant 5-Aza MDS Active, not recruiting Phase I/II
Birinapant 5-Aza MDS, CMML Recruiting Phase I
Birinapant Conatumumab Ovarian, peritoneal and fallopian tube cancer Recruiting Phase |
AT-406 Daunorubicin, cytarabine AML Terminated Phase |
Debiol143 None Solid tumors, lymphoma Completed Phase |
Debiol143 Paclitaxel, carboplatin Solid tumors Recruiting Phase |
Debiol143 Cisplatin, radiotherapy Head and neck carcinoma Recruiting Phase I/
HGS1029 None Solid tumors Completed Phase |
HGS1029 None Lymphoid malignancies Terminated Phase |

Abbreviations: 5-Aza, 5-Azacitidine; AML; acute myelogenous leukemia; CMML, chronic myelomonocytic leukemia; MDS, myelodysplastic syndrome.

Fulda Clin Cancer Res 2015
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L diversi tipi di morte cellulare ]J
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Induzione di morte cellulare immunogenica e non immunogenica:
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Induzione di morte cellulare immunogenica e non immunogenica:
implicazioni terapeutiche

a Vaccination Rechallenge Outcome

Tumor cells killed in vitro
with ICD inducer Live tumor cells

No tumor

Tumor cells killed in vitro
with non-ICD inducer

Tumor growth
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Induzione di morte cellulare immunogenica e non immunogenica:
implicazioni terapeutiche
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Polimorfismi nella pathway di p53:
implicazioni per il rischio tumorale

the p53 pathway harbors single-nucleotide polymorphisms (SNPs)
that affect p53 signaling
resulting in differences in cancer risk and clinical outcome in humans

+——| p14/aRF

more than 50,000 SNPs in the NCBI SNP repository in genes implicated in mediating
and regulating the p53 response (Vazquez et al. 2008). 32



Mdm2 SNP309 ]J

’ Frequenza: 12% American population OZ per SNP309

(o5
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SNP309 l ng
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Cellule con genotipo G/G esprimono quantita 4-volte maggiore di Mdm2:

La risposta di p563 é attenuata (in vitro e in modelli sperimentali di
tumorigenesi in vivo)
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Gli estrogeni promuovono la trascrizione di HDM2 IJ

T @
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Hu et al. 2007

| livelli di Mdm?2

Aumento del rischio di tumori responsivi agli estrogeni, es. ER+
breast cancer (eta media 45 anziche 57)



~65% dei breast tumours sono ER +
= Mostrano risposta proliferativa agli estrogeni (ovaries)
= beneficiano di terapia anti-estrogeni

Tamoxifen (anti-ER therapy) Aromatase inhibitors
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Implicazioni cliniche JJ

La terapia ormonale sostitutiva in donne con genotipo G/G,
puod aumentare significativamente il rischio di cancro.

Al contrario tali pazienti beneficerebbero di terapie anti-estrogeniche
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Il polimorfismo del codone 72 ]J

N-terminal Central core C-terminal
[ I I
N\ N%S NIIES
I I
1-42 ( 63-97 \ 98-292 300-323| 324-355 363-393
Transactivation SH3 DNA-binding domain Tetramerization C-terminal
domain domain regulatory

domaln

p53-Arg72 :

Comune: frequenza nella popolaz caucasica Pro/Pro 5%; Arg/Pro 50%; Arg/Arg 40%

* Arg72 ha maggiore attivita proapoptotica di Pro72
maggiore attivita di soppressione tumorale e risposta a terapie convenzionali

Thomas et al., 1999; Bonafe et al., 2002; Dumont et al., 2003, Sullivan et al., 2004, Pim et al., 2004,
Bergamaschi et al., 2006.

NB: ’effetto su MUTANT p53 € opposto
Cells bearing mutp53 Pro72 form undergo more apoptosis compared to isogenic Arg72

Marin et al., 2000; Bergamaschi et al., 2003; Vikhanskaya et al. 2005 37



