
Predic'on	models	for	cancer	

Probability	calcula'ons	in	families	



Genotype	-	Phenotype	

•  Complete	penetrance	
or	reduced?	

•  Phenocopies?	



One	locus	model	

•  Mendelian	autosomal	
–  Dominant	

•  no	phenocopies	
•  complete	penetrance	

–  complex	
•  phenocopies	
•  incomplete	penetrance	

P(disease	|	dd)	=	0	
P(disease	|	dD)	=	1	
P(disease	|	DD)	=	1	
	
	
P(disease	|	dd)	>	0	
P(disease	|	dD)	<	1	
P(disease	|	DD)	<	1	
	



Predic've	values	depend	on	prevalence	



Bayes’	tableau	

Carrier	 No	Carrier	

a	priori	 0.5	 0.5	

condi'on	 1-prevalence	 1	

product	 0.35	 0.5	

a	posteriori	 0.41	 0.59	

Rare	autosomal	dominant	disease,	no	phenocopies	



Polygenic	risk	score	

•  GWAS:	first	low	risk	variants	
•  Addi've	effect	
•  PRS	=	β1x1	+	β2x2	+	...	+	βkxk	

	β:	rela've	effect	size	





Breast	Cancer	Screening	



Preven'on	

•  Primary	

•  Secondary	
– Survival	vs	overdiagnosis		



Risk	factors	

•  Environmental	

•  Hormonal	

•  Gene'c	
– Hereditary		(BRCA1/2)	
–  soma'c	



Pedigree	



Risk	models	


