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Variant calling pipeline (GAPI)

Sequence data 
[FASTAQ files  > BWA  (mapping) > Realignment > BAM files]

Merged 
VCF

Primary cohort
(30 parent-offspring trios of isolated ToF)

[Sample-based QC]  
 All sample passed

Mendelian
Recessive 

(FEVA)

Digenic 
inheritance
analysis *

Pathway 
burden 

analysis*

Rare CNV 
overlapping known 

CHD genes
Coding de novo

De novo pipeline CNV pipeline 

Custom designed baits to sequence  
96 candidate genes using Illumina HiSeq platform 

Sequence data 
[FASTAQ files  > BWA  (mapping) > Realignment > BAM files]

[Sample-based QC]  
 excluded 41 trios for low DNA quality in at least one member of the trio 

[Data QC]  
 All sample passed

[Variant-based QC] 
One child was excluded (and his parents) for 

high hom/het ratio

Replication cohort
(250 parent-offspring trios of isolated ToF)

Variant calling pipeline (GAPI)

Merged 
VCF

Mendelian
Recessive 

(FEVA)

Digenic 
inheritance

analysis
Coding de novo

De novo pipeline 

Modified 
Transmission 
disequilibrium 

test

Pathway 
burden 
analysis

[Data QC]  
 All sample passed

[Variant-based QC] 
7 child with shared fewer variants with parents than expected 

(relatedness test)
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Table 3-7)





 



 



Get all mammalian phenotypes (MP) 
that are children of abnormal 

cardiovascular system morphology 
term (MP:0002127)

(total 618 phenotypes) 
Note: Not all of these 618 MP terms are related 

directory to heart (e.g. vascular) but this is to 
insure completeness.

NOTCH
84 genes

WNT
121 genes

Step (1) Get genes from netpath.org
Step (2) Download Mammalian 
Phenotype from MGI database

Step (3) Annotate all genes in WNT/NOTCH pathways with MP from MGI database. 
Then manually assign the level of the CHD  phenotype  for each gene

level (3) Strong phenotype in the KO model (ex 
VSD, AVSD, cardia bifida, failure of heart looping 
etc.)

level (2) Unspecific or vague cardiac phenotypes 
(pericardial edema, decreased heart 
weight, increased atrioventricular cushion 
size etc )
level (1) Phenotypes related to vasculature but no 
heart phenotype (e.g. abnormal lung 
vasculature morphology ) 

level (0) The gene has no KO model in MGI

level (-1) The gene has a KO model in MGI but no 
cardiovascular phenotypes.
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