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Topics to be discussed 
• Recap of the last cell cycle lecture 
• Alteration of cellular signaling in cancer 
• Cell cycle and apoptosis 
• Differences between cancer and normal cells 
• Cell cycle regulation in lung carcinogenesis 
• The role of ROS in cell cycle











Cyclin	expression	during	cell	cycle
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Control	of	cyclin	levels	during	the	cell	cycle
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Control	of	cyclin	advance	by	extracellular	signals



Positive-feedback	loops	and	irreversibility	of	cell	cycle	advance	



Positive-feedback	loops	and	irreversibility	of	cell	cycle	advance	



Alteration	of	cellular	signaling	in	cancer







Control	of	cyclin	D	levels





Control	of	cyclin	D1	levels	by	Ras



Action	of	Myc	on	cell	cycle



Action	of	Myc-ER	(estrogen	receptor)	on	cell	cycle



Myc	inhibits	cell	differentiation	by	ID	(inhibitor	of	differentiation)



Perturbation	of	the	R-point	transition	in	human	tumors
Red:	favors	cell	cycle Blue:	inhibits	cell	cycle Gray:	not	known	to	change	cell	cycle





Regulation	and	activities	of	p53	and	E2F



Iaquinta	and	Lees	Current	Opinion	in	Cell	Biology	2007	

E2F	targets	are	shown	in	red	

p53	targets	are	shown	in	blue	

Targets	for	E2F	and	p53-purple



E2F1	regulates	p53	and	thus	apoptosis



Differences	between	cancer		
and	normal	cells



Contrasting schemes of the proposed response of normal and cancer cells to mitogens. 

Zwang Y et al. Cancer Res 2012;72:1051-1054



Cell	cycle	regulation	in	lung	carcinogenesis



Eymin	and	Gazzeri	Cell	Cycle	2009

Dark	grey:	overexpressed	
Light	grey:	loss	of	expression

Abnormalities	of	cell	cycle	regulators	in	human	lung	tumors



Eymin	and	Gazzeri	Cell	Cycle	2009

Alterations	in	components	of	cell	cycle	checkpoints	in	lung	tumors



Eymin	and	Gazzeri	Cell	Cycle	2009

Alterations	of	the	G1/S	transition	regulators	in	NSCLC	vs	SCLC



The	role	of	ROS	in	cell	cycle



 Mitochondria



Mitochondrial respiratory chain



Kobayashi	and	Suda,	j	Cell	Physiol	2011



Wang	and	Yi,	Cancer	Biology	and	Therapy	2008


