
 

 



 

AVSD Types Phenotype Components 

Complete 

Balanced subtype 
Complete failure of fusion between the superior and inferior endocardial cushions. Consists of  
*Primum ASD 
* Posterior (inlet) VSD 
* Common AV valve  
Unbalanced subtype 
In addition to balanced type defects in the balanced type. This type has hypoplasia in either the 
right or left ventricular. 

Partial 
Incomplete fusion of superior and inferior endocardial cushion and consists of: 
* Premium ASD 
* A single AV valve annulus with two separate valve orifices  
* Usually the anterior leaflet of the mitral valve is a cleft. 

Intermediate 

This is a rare form of AVSD that is similar to the complete AVSD  
* Large Premium ASD 
* Posterior (inlet) VSD 
But it also has a bridging tongue of tissue divides he common AVS valve into two distinct 
orifices.  The intermediate and complete AVSD have the physiology and clinical features of an 
ASD and a VSD [434]. 

Transitional 

Anatomically, it is subtype of the complete AVSD as it consists of: 
* Large premium ASD 
* Posterior (inlet) VSD 
* Cleft mitral valve  
But physiologically it is similar to the partial AVSD because of a dense chordal attachment to the 
VS that lead to small insignificant ventricular shunting and delineation of distinct left and right AV 
valve orifices. Both transitional and partial AVSD clinical picture of a large ASD. 
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 Merging  Merging  Merging 

GAPI pipeline 

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

GATK
(SNVs)

Samtools
(SNVs + 
INDELs)

Dindel
(INDELs)

VCF VCF VCF

Merged 
VCF

DNA samples

[Sample-based QC] DNA quantity and quality, iPLEX genotyping

UK10K pipeline

GATK
(SNVs + 
INDELs)

Samtools
(SNVs + 
INDELs)

VCF VCF

Merged 
VCF

13 parent-
offspring trios (10 
from Leuven and 
3 from Toronto)

78 
unrelated 

cases
(Toronto)

Case/Control
 (burden of rare missense gene-based analysis)

34 unrelated cases
 (GO-CHD)

894 unrelated 
controls

(UK10K Neuro)

[Data QC] Sequence depth, coverage, etc. 

[Variant-based QC] Number of variants, transition / transversion ratio, etc

   Additional
   Annotation Minor allele frequency 

Coding 
de novo

De novo 
pipeline 
(trios only)

Rare 
CNVs 

CNV 
pipeline 

Mendelian
Recessive 

Capillary sequencing of NR2F2 
gene in 245 isolated AVSD 

unrelated samples

NR2F2

Lusiferase assay

894 unrelated 
controls 

(DDD parents)
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(d) Functional and Silent variants per sample
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(a) INDELs (coding) frequency per sample
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(b) INDELs (common coding) MAF > 1%
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Population stratification  
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 Merging 

710 
SNPs

HapMap
(n=507)

UK10K Controls
(n=919) + UK10K 

AVSD (n=34)

69,415 
SNPs

45,460 
SNPs

12,753 
SNPs

1,957,378
SNVs

1,456,587
SNVs

Shared

68,705

removes

23,245

10,492
SNPs used for PCA analysis

Remove non-autosomal SNPs  

SNP pruning based on linkage 
disequaliprium  (0.2)

Removing monomorphic SNPs, < 
MAF 5%, or > missing rate > 5%

removes

removes
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(A) AVSD Cases (GAPI n=91 + UK10K n=34) 
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(B) AVSD Cases (GAPI n=91) 
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(C) AVSD Cases (UK10K n=34) 
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(D) CHD Cases (UK10K n=124) 
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Merged QQ plots (using UK10K controls)
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(A) AVSD Cases (GAPI n=91 + UK10K n=34) 
 vs. Controls (GAPI n=894)

Expected (−logP)

O
bs

er
ve

d 
(−

lo
gP

)

0 1 2 3 4 5 6 7
0

1

2

3

4

5

6

7

(B) AVSD Cases (GAPI n=91) 
 vs. Controls (GAPI n=894)
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(C) AVSD Cases (UK10K n=34) 
 vs. Controls (GAPI n=894)
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(D) CHD Cases (GAPI n=263) 
 vs. Controls (GAPI n=894)
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Merged QQ plots (using GAPI controls)
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(A) Plausible DNMs in 13 AVSD trios
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(B) DNMs in 13 AVSD trios (verified by capillary sequencing)
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