
CHECKPOINT DA 
DANNO AL DNA



Instabilità
genetica e danno al DNA

Jeggo et al., 2016; 



Identificazione del 
checkpoint da danno

Trattamento con Neocarzinostatina
di cellule di criceto arresta le 
crescita delle cellule in G2.

Tobey, 1975 Painter &Young, 1980

Contenuto di 
DNA in cell wt
e AT in 
risposta a 
raggi X.



Identificazione del primo 
gene di checkpoint

Weinert & Hartwell, 1988

Cell aploidi di 
lievito raggi X.

wt untreated IR

Untreated IR

wt

rad9



Il checkpoint da danni la DNA
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ATM activation
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ATR activation
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DNA-PK and NHEJ
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Le chinasi di checkpoint
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Attivazione delle 
protein chinasi downstream
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Il checkpoint da danni la DNA
e l’arresto del ciclo cellulare

Aleem and Arceci, 2015



Bersagli del checkpoint
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Instabilità
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v1990s: genome instability occurred rapidly after HRAS oncogene or other oncogenes
expression

v Late 1990s: Oncogene-induced senescence and apoptosis
v2000: DNA damage activated the p53–p21 pathway to drive senescence or apoptosis
à IDEA: oncogene expression caused DNA damage

Oncogene expression à DNA damage? à CANCER?

When genome instability arises during cancer development?
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Attivazione DDR in 
tumori a diversi stadi di sviluppo 
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v Ta: early superficial lesions
v T1: earliest invasive carcinomas
v T2–4: advanced primary carcinomas

P-Chk1 

Bianco: no P
Grigio: P
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Risultati simili su altri tumori



Attivazione DDR nei tumori
Che cosa attiva DDR nel tumore?

cyclin E overexpression?
- common in carcinomas
- enhance genomic instability

U-2-OS-derived cells

Cyclin E repressed by Tet

Gorgoulis et al., 2005 


