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Chek2	challenge SubmissionIDs:	838,839

• Input: 34 missense variants within the Cell-cycle-checkpoint Kinase (CHEK2)
from targeted resequencing of CHEK2 from ~ 1000 Latina breast cancer cases
and 1000 ancestry matched controls

• Challenge: estimate the probability that a variant occurs in a case (cancer)
individual

• Our approach:
• Submission1 (ID:838): SNPs&GO using UniproKB protein entry O96017

• Submisison2 (ID:839): Disease Index Matrix (Casadio et al., 2011)
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Computing a disease index: Pd
SAP type (XàY) (X and Y are the wild type residue and the mutated residue,

respectively) the associated disease probability (or disease index Pd(XàY)) is :

Pd(XàY) = Nd (XàY)/N(XàY)
Nd (XàY) is the number of XàY mutations conducive to a any kind of disease
N(XàY) is the total number of mutations XàY

The	Disease	Index	values	(Pd)	for	each	SAP	type
The	darker	is	the	color,	the	higher	the	Pd	value.
Wild	type	residues	are	shown	on	the	left	and	target	
residues	at	the	top.	
For	each	mutation	type	the	corresponding	number	of	
mutations	and,	between	round	brackets,	the	number	of	
proteins	in	which	mutations	are	annotated,	are	shown.	Pd
is	computed	for	the	150	SAP	types	due	to	SNPs.	Squares	
comprising	mutations	within	the	same	residue	group	are	
coloured in	red,	blue,	green	and	yellow,	respectively.	All	
the	other	off-diagonal	squares	comprising	mutations	
included	in	different	groups	are	shown	as	a	combination	of	
the	four	colours

Casadio R et al., Hum Mutat. 2011, 32(10):1161-70.



Pd:	Calibration

• Pd	<	0.4	 P(case)	=	0.5 NEUTRAL
• Pd	>	0.6 P(case)	=	1 PATHOGENIC

We did not considered the	possibility to	predict BENIGN	
or	PROTECTIVE	variation
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Rehabilitating	Pd…

FPR

AUC	=	0.58

MCC	=	0.22	
[with	P(case)	=0.8]TP

R
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The	role	of	function/SNPs&GO:
an	accurate	method	that,	starting	from	a	protein	sequence,	can	predict	whether	a	
mutation	is	disease	related	or	not	by	exploiting	the	protein	functional	annotation
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SNPs&GO: the SEQUENCE-PROFILE AND GO-BASED PREDICTOR

A C D  E F  G  H I  K  L M N P Q  R S  T  V W Y

-1 1

bit

Svm-Seq-Prof-GO: Mutation+ Sequence Environment + Profile + GO

Fwt, Fn=  occurrence of  wild-type and mutated residue in sequence Profile
Nal= Number of sequences aligned at the mutated position
C= Conservation index  based on variance at the mutated position
bit= flag for the presence/absence of the above information
LGO= log-odd ratio of the frequency with which any GO term  is found in Disease and Neutral sets
bit= flag for the  presence/absence of the above information:

GO

RBF Kernel

Mutation C->W Sequence Environment
A C D  E F  G  H I  K  L M N P Q  R S  T  V W Y

11 1 1

Fwt

Profile
lgoNalFn C bit

O(i) where i = disease or neutralOutput





Thusberg	J,	Olatubosun	A,	Vihinen	M.	2011.	Hum	Mutat.	2:358-68



SNPs&GO:	Calibration

• Based on	prediction and	Reliability	Index

• Neutral ,	RI	=	10	à P	=	0.5 NEUTRAL
• Neutral,	RI	=	0	à P	=	0.75
• Disease,	RI	=	0	à P	=	0.75
• Disease,	RI	=	10	à P	=	1 PATHOGENIC

We did not considered the	possibility to	predict BENIGN	
or	PROTECTIVE	variation
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ROC

FPR

AUC	=	0.75

TP
R
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Pathogenic Neutral

Pathogenic 15 6

Neutral/Benign 2 10

Prediction

Da
ta

MCC	=	0.53 Accuracy =	0.74
Recall (Neutral)	=	0.83 Recall (Pathogenic)	=0.71
Precision	(Neutral)	=	0.63 Precision	(Pathogenic)	=	0.88	

As	a	binary	prediction
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Correct predictions

Pathogenic
predicted as neutral

Neutral/benign
predicted as
pathogenic

Interactions with	19	proteins
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