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Experimental data

Intellectual
/ disability (ID)
Language and Neurodevelopmental disorders (NDDs):
Com(?sl(lﬂf;tslons Q M0t0f and tic * Heritable diseases
disorders . .
ﬁ * Clinically and gentically heterogeneous
* Comorbidity = overlapping impaired molecular
pathways
ADHD NDDSs  Autism Spectrum
Dlsorders (ASD)
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%

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

MR2201 01 11:706655:C:T 7:2586:T:C

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
The challenge:

 predict p [0,1] to be affected (+sp)
* match the putative causative variant(s) (+ confidence)

For each of the 7 disease phenotypes
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Dataset

Patients with known features Known variants
I Affected
L(O) — Not affected 8
S — &
o o
o) -
o — o
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Submissions

* 5 participating groups
14 submissions (6 submissions from group 2)
e 1 late submission (only p=1)

 Group!D | GroupName

Group 1 Mooney-Radivojac
Group 2 Moult Lab.

Group 3 Lichtarge Lab.
Group 4 Brenner Lab.
Group 5 enGenome
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Submissions

Submission 3.3

ID ASD Epilepsy Microcephaly Macrocephaly Hypotonia Ataxia
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Performance assessment ID

B Affected
Not affected Coverage for ID
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False positive rate

ID challenge




ID best performers

@ Affected
@ Not affected

Submission 2.4 Submission 2.4 Submission 2.6 Submission 2.3
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Performance assessment ASD

B Affected
Not affected Coverage for ASD
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ASD best performers

@ Affected
@ Not affected

Submission 4.2 Submission 4.1 Submission 2.3 Submission 4.3
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Performance assessment Macrocephaly

M Affected
Not affected COverage for Macrocephaly
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Macrocephaly best performers

Submission 4.2

Submission 4.1

Submission 4.3
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Performance assessment Hypotonia

B Affected .
Not affected Coverage for Hypotonia
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- S ROC curves for Hypotonia
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Overall performance assessment

Sub.
Sub.
Sub.
Sub.
Sub.
Sub.
Sub.
Sub.
Sub.
Sub.
Sub.
Sub.
Sub.

ID

ASD

Epilepsy

Microcephaly

0.63
0.57

0.51

0.49
0.51
0.48
0.57

0.53

Macrocephaly

0.67
0.70
0.85
0.56
0.55
0.56
0.65
0.57

Hypotonia

0.56
0.51
0.47
0.51
0.52
0.49
0.47

0.49

06

0.49
0.50
0.50
0.50

0.55
0.52
0.52
0.52
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0.50
0.50
0.00

Ataxia
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Statistical significance

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

AUC Overall

Sub. 4.3
ROC among submissions in all the diseases Ssub. 1.1
- .1
@ _
[0)
%)
Q- v. _ . .
® o
|_
o
B Group 1 _ Sub. 2.1
B Group 2
B Group 3
= - S X - 2
o

0.0 0.2 0.4 0.6 0.8 1.0

False positive rate

CAGI 5 ID challenge



Causative variants

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

. # of causative # of putative
Submission ID . Submission ID P
variant found variant found

U1, o 2 Sub.1.1 Known variants statistic
Sub. 2.1 10 Sub. 2.1 2
o _|

Sub. 2.2 15 Sub. 2.2 1 ™
Sub. 2.3 10 Sub. 2.3 2 7
Sub. 2.4 15 Sub. 2.4 1 & -
Sub. 2.5 10 oulo. 25 2 N

Sub. 2.6 4 e S
Sub. 2.6 15 ”
Sub.3.1 4 SUb 3.1 4 0
Sub. 3.2 8 Sub. 3.2 4 © Causative Putative
Sub. 3.3 8 Sub. 3.3 1
Sub. 4.1 4 Sub. 4.1 1
Sub. 4.2 3 Sub. 4.2 3
Sub. 4.3 7 Sub. 4.3 0
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Performance assessment Epilepsy

M Affected
Not affected
3 _ Coverage for Epilepsy
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Performance assessment Microcephaly

M Affected
Not affected
B — S Coverage for Microcephaly
ROC curves for Microcephaly
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Microcephaly best performers

Submission 4.3

Submission 1.1

Submission 4.1

Submission 2.2

©
S
©
S
< ]
S
N_
S

=

m“"”“"u||||||||||||||

CAGI 5 ID challenge



100 150

50

Performance assessment Ataxia
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Not affected

2@
&
<

50

30

10

2.6

Coverage for Ataxia

s’
54 | 54 | 54 ]| 54 | 54 54 54 54 .
(o0 /
(@) y
27
21 s
’
s
T T . —
'

ROC curves for Ataxia

1.0

9
©
S (o ,
11 21 22 23 24 25 26 31 32 33 41 42 43 G>J O I
Submissions :"(% ) /
O ’
o <t )
O o | /
—
= /
(\! ] 771 y//',,
Ssomision v el NPT
/, B Group 1
0.72 0.37 0.52 4 B Group2
o ,,' @ Group3
0.66 0.32 0.46 o W Group 4
I I I I I I
0.66 0.33 0.48

2.3

0.0 0.2 0.4 0.6 0.8 1.0

False positive rate

ID challenge




Ataxia best performers
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