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Overview
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• The	challenge

• Dataset	

• Assessment	metrics

• Variants	assessment

• Results



74 genes panel to investigate ID-ASD comorbidity 190 screened patients:
• In 33 cases, we were able to assign a

molecular diagnosis;
• For additional 29 probands, at least one

likely pathogenic variant has been
detected;

• Putative diagnostic yield: ~ 30%
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Experimental	data
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Neurodevelopmental disorders (NDDs):
• Heritable diseases
• Clinically and gentically heterogeneous
• Comorbidity = overlapping impaired molecular

pathways

Predict	patients’	clinical	descriptions	and	pathogenic	variants	
from	gene	panel	sequences	



The	Challenge
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The	challenge:
• predict	p	[0,1] to	be	affected	(+	SD)
• match the	putative	causative variant(s) (+	confidence)

For	each	of	the	7	disease	phenotypes

Paz. ID ID Variant ASD Variant Epilepsy …

MR2201_01 1 11:706655:C:T 1 7:2586:T:C NA …

MR2202_01 1 1:6455:A:T 0 NA NA …

MR2214_01 1 NA NA NA 0 …

MR2227_01 0 7:25896:T:C 1 NA 0 …

MR2275_01 1 NA 1 1:6455:A:T 0 …

… … … … … … …

MR2290_01 1 11:704655:C:T 0 11:706455:C:T 1 …

ID	challenge	



Dataset
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Not	affected
Affected

Patients	with	known	features Known	variants



Submissions
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• 5 participating	groups
• 14	submissions	(6	submissions	from	group	2)

• 1 late	submission	(only	p=1)

ID	challenge	

Group	ID Group	Name

Group 1 Mooney-Radivojac

Group 2 Moult Lab.

Group 3 Lichtarge Lab.

Group 4 Brenner	Lab.

Group 5 enGenome



Submissions
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Submission	3.3

ID	challenge	

Submission	4.3

ID	 ASD	 Epilepsy Microcephaly Macrocephaly Hypotonia Ataxia

ID	 ASD	 Epilepsy Microcephaly Macrocephaly Hypotonia Ataxia



Performance	assessment	ID
Coverage	for	ID

ROC	curves	for	ID
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Not	affected
Affected

Submission AUC MCC TNR NPV
Sub.	2.4 0.78 0.21 0.75 0.10

Sub.	2.2 0.75 0.22 0.75 0.10

Sub.	2.6 0.74 0.19 0.75 0.08

ID



ID	best	performers

CAGI	5

Submission	2.4

Not	affected
Affected

ID	challenge	

Submission	2.4 Submission	2.6 Submission	2.3

Predictions Predictions Predictions Predictions
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Performance	assessment	ASD

ID	challenge	

Coverage	for	ASDNot	affected
Affected

ASD

ROC	curves	for	ASD

Submission AUC MCC FNR TNR NPV
Sub.	4.2 0.57 0.21 0.86 1 0.30

Sub.	4.1 0.56 0.18 0.90 1 0.30

Sub.	2.3 0.56 0.11 0.38 0.50 0.34



ASD	best	performers
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Submission	4.2

Not	affected
Affected

Submission	4.1 Submission	2.3 Submission	4.3

Predictions Predictions Predictions Predictions
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Performance	assessment	Macrocephaly

ID	challenge	

ROC	curves	for	Macrocephaly

Coverage	for	MacrocephalyNot	affected
Affected

Submissions

Submission AUC MCC F1
Sub.	4.2 0.85 0.48 0.53

Sub.	4.1 0.70 0.39 0.49

Sub.	4.4 0.67 0.39 0.35



Macrocephaly	best	performers
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Submission	4.2

Not	affected
Affected

Submission	4.1 Submission	4.3 Submission	1.1

Predictions Predictions Predictions Predictions
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Performance	assessment	Hypotonia
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Coverage	for	Hypotonia

ROC	curves	for	Hypotonia

Not	affected
Affected

Submissions

Submission AUC MCC F1
Sub.	4.3 0.56 0.25 0.33

Sub.	3.1 0.52 0.10 0.38

Sub.	2.1 0.52 0.07 0.51



Hypotonia best	performers
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Submission	4.3

Not	affected
Affected

Submission	3.1 Submission	2.1 Submission	4.1

Predictions Predictions Predictions Predictions
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Overall	performance	assessment
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Sub.	3.3

Sub.	3.2

Sub.	3.1



Statistical	significance
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• AUC	overall
• 10000	random	predictions
• same	1/0		ratio	of	real	data	(for	every	phenotype)

ID	challenge	

AUC	Overall

0.55 Sub.	4.3

0.54 Sub.	1.1

0.51 Sub.	4.1

0.49 Sub.	2.4

0.49 Sub.	3.3

0.49 Sub.	3.2

0.48 Sub.	2.2

0.48 Sub.	2.6

0.48 Sub.	3.1

0.47 Sub.	2.3

0.47 Sub.	2.1

0.47 Sub.	2.5

0.46 Sub.	4.2



Causative	variants
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• Predicted	variants	have	been	associated	to	a	patient	and	not	to	each	phenotype	

Confirmed	variantsSubmission	ID #	of causative
variant	found

Sub.	1.1 2

Sub.	2.1 10

Sub.	2.2 15

Sub.	2.3 10

Sub.	2.4 15

Sub.	2.5 10

Sub.	2.6 15
Sub.	3.1 4

Sub.	3.2 8

Sub.	3.3 8

Sub.	4.1 4

Sub.	4.2 3

Sub.	4.3 7

Submission	ID #	of putative	
variant	found

Sub.	1.1 1

Sub.	2.1 2

Sub.	2.2 1

Sub.	2.3 2

Sub.	2.4 1

Sub.	2.5 2

Sub.	2.6 4

Sub.	3.1 4

Sub.	3.2 4
Sub.	3.3 1

Sub.	4.1 1

Sub.	4.2 3

Sub.	4.3 0
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Performance	assessment	Epilepsy

ID	challenge	

Coverage	for	Epilepsy
ROC	curves	for	Epilepsy

Submission AUC MCC
4.3 0.56 0.22

4.2 0.55 0.23

4.1 0.54 0.19

Not	affected
Affected



Epilepsy	best	performers
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Not	affected
Affected

ID	challenge	

Submission	4.3 Submission	4.2 Submission	4.1 Submission	1.1
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Performance	assessment	Microcephaly

ID	challenge	

Coverage	for	Microcephaly
ROC	curves	for	Microcephaly

Submission AUC MCC F1
4.3 0.63 0.30 0.47

1.1 0.57 0.16 0.41

4.1 0.57 0.23 0.44

Not	affected
Affected



Microcephaly	best	performers
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Not	affected
Affected

ID	challenge	

Submission	4.3 Submission	1.1 Submission	4.1 Submission	2.2
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Performance	assessment	Ataxia

ID	challenge	

Coverage	for	Ataxia
ROC	curves	for	Ataxia

Submission AUC MCC F1
2.4 0.72 0.37 0.52

2.6 0.66 0.32 0.46

2.3 0.66 0.33 0.48

Not	affected
Affected



Ataxia	best	performers
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Not	affected
Affected
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Submission	2.3 Submission	2.6 Submission	2.3 Submission	2.2


