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Supplementary	 information	 S1	 |	 Genetic	 mouse	 models	 that	 revealed	 the	 role	 of	 cell	 cycle	 proteins	 in	
tumorigenesis	

Gene	 Gain-of-function		
by	overexpression	and/or	point	mutation	

Constitutive	heterozygous	
deletion	

Constitutive	homozygous	loss-of-function		
by	deletion	or	point	mutation	

Acutely	induced	
homozygous	
deletion	

Ccnd1	 ↑ Mammary	cancer	(spontaneous)1	
↑ Hepatocellular	carcinomas	

(spontaneous)2	
↑ Lymphomas	(spontaneous,	Myc,	Mycl,	

Mycn	or	NrasG12D)3-5	
↑ Skin	papillomas	(DMBA)6	

↓	Intestinal	adenomas	
(ApcMin/+)7	

↓	Intestinal	adenomas	(ApcMin/+)7	
↓	Skin	carcinomas	(vHras+TPA	or	DMBA+TPA)8	
↓	Rhabdoid	tumours	(Ini1+/-)9	
↓	Mammary	cancer	(Erbb2V664D	or	vHras)10-12	

↓	Mammary	
cancer	
(Erbb2V664D)13	

Ccnd2	 ↑ Skin	carcinomas	(DMBA+TPA)14	 	 ↓	Intestinal	adenomas	(ApcMin/+)15	
↓	Ovarian,	testicular	and	adrenal	tumours	(Inha-/-)16	
↓	Skin	carcinomas	(DMBA+TPA)14	

	

Ccnd3	 ↑ Mammary	cancer	(spontaneous)17	
↓	Skin	carcinomas	(DMBA+TPA)14	

	 ↓	T-ALL	(LCK	or	Notch1ICD)18	 ↓	T-ALL	
(Notch1ICD)13	

Cdk4	 ↑ Endocrine	tumours	and	haemangiomas	
(spontaneous)19 

↑ Skin	tumours	(DMBA+TPA)20,	21	
↑ Pituitary	and	pancreatic	tumours	

(Men1+/-)22	
↑ Pituitary	carcinomas	(Cdkn1b-/-)23	

	 ↓	Odontogenic	tumours	(Myc)24	
↓	Skin	tumours	(DMBA+TPA)25	
↓	Mammary	cancer	(Erbb2V664D	or	vHras)26-28	
↓	Oligodendrogliomas	(PDGF)29	
↑	B-cell	lymphomas	(Myc)30	

↓	Lung	cancer	
(KrasG12V/+)31	

Cdk6	 ↓	Skin	papillomas	(DMBA+TPA)32	 	 ↓	Lymphomas	(vAkt1)33	 	
Ccne1	 ↑ Mammary	cancer	(spontaneous	or	

Trp53+/-)34,	35	
↑ Lung	cancer	(spontaneous	or	

KrasG12D/+)36,	37	
↑ Pituitary	adenomas	(spontaneous)38	
↑ T-cell	lymphomas	(Cdkn1b-/-)39	

	 	 	

Cdk2	 	 	 ↓	Skin	tumours	(CDK4+DMBA+TPA)40	
↓	Mammary	cancer	(CCNE1LMW	or	Erbb2V664D)41,	42	

	

Ccna2	 	 	 ↓	Liver	tumours	(NRASG12V+p53	shRNA)43	 	
Ccnb1	 ↑ Lung	cancer	(spontaneous)44	

↑ Skin	tumours	(DMBA)44	
↑ Intestinal	adenocarcinomas	(ApcMin/+)44	

	 	 	

Ccnb2	 ↑ Lung	cancer	(spontaneous)44	
↑ Skin	and	lung	tumours	(DMBA)44	
↑ Intestinal	adenocarcinomas	(ApcMin/+)44	

	 	 	

Cdk1	 	 	 ↓	Liver	tumours	(NRASG12V)45	 	
Chek1	 	 ↑	Mammary	cancer	(Wnt1	or	

Trp53+/-)46,	47	
↑	Skin	carcinomas	

(DMBA+TPA)48	
↑	Lymphomas	(Chek2+/-)49	

↓	Skin	papillomas	(DMBA+TPA)48	
↓	Mammary	cancer	(Trp53+/-)47	

	

Chek2	 	 ↑	Lymphomas	(Chek1+/-)49	 ↑	Lung	cancer	(spontaneous)50	
↑	Mammary	cancer	(spont.,	DMBA	or	Brca1-/-)50-52	
↑	Skin	tumours	(DMBA)53	
↑	T-cell	lymphomas	(Brca1-/-)51 
↓	B-cell	lymphomas	(Mus81-/-)54	

	

Wee1	 	 ↑	Mammary	cancer	
(spontaneous)55	

	 	

Plk1	 	 ↑	Lymphomas	
(spontaneous)56	

	 	

Plk3	 	 	 ↑	Lung	adenocarcinomas	(spontaneous)57	 	
Plk4	 	 ↑	Hepatocellular	carcinomas	

and	lung	
adenocarcinomas	
(spontaneous)58	

	 	

Aurka	 ↑ Mammary	cancer	(spontaneous)59 
↑ Skin	carcinomas	(DMBA+TPA)60	

↑	Lymphomas	
(spontaneous)61	

	 	

Aurkb	 ↑ Lymphomas	(spontaneous)62	 ↑	Hepatocellular	carcinomas,	
pituitary	adenomas	and	
skin	papillomas	
(spontaneous)63	

	 	

Genetically	engineered	mouse	models	with	gain-of-function	or	loss-of-function	alterations	of	cell	cycle	genes	showing	enhanced	(↑)	or	reduced	
(↓)	 formation	 of	 spontaneous	 tumours	 or	 tumours	 induced	 by	 genetic	 alterations	 or	 carcinogen	 treatment	 (the	 trigger	 indicated	 in	
parentheses).	Only	observations	with	an	impact	on	tumorigenesis	are	detailed	for	each	mouse	model.	DMBA,	7,12-Dimethylbenz[a]anthracene;	
T-ALL,	T	cell	acute	lymphoblastic	leukaemia;	TPA,	12-O-Tetradecanoylphorbol-13-acetate.	
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