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What is the Aim of Diagnostic NGS? 

To identify the disease causing variant within the 
shortest time possible  
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Selection of clinically relevant genes 

Can be applied at different times 
 - before NGS within targeted design 
 - after NGS using genes within an exome/genome 
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Selection of transcripts 

How to select the clinically relevant transcript 
 - Few publications on specific genes 
 - Use of the longest transcript? 
 
Small number genes have differences between 
Ensembl and NCBI 
 
 
 



Variant filtering – frequency databases 

gnomAD browser 
 - http://gnomad.broadinstitute.org/ 
ExAC browser 
 - http://exac.broadinstitute.org/ 
Exome Variant Server 
 - http://evs.gs.washington.edu/EVS/ 
dbSNP 
 - https://www.ncbi.nlm.nih.gov/SNP/ 
 
Much of the data from the last 3 is within gnomAD 

http://gnomad.broadinstitute.org/
http://exac.broadinstitute.org/
http://evs.gs.washington.edu/EVS/
https://www.ncbi.nlm.nih.gov/SNP/
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Use of In house frequency data 



Variant Interpretation 



Variant Interpretation - Disease specific 
databases 

ClinVar 
 - https://www.ncbi.nlm.nih.gov/clinvar/ 
Human Gene Mutation Database (HGMD) 
 - http://www.hgmd.org 
Leiden Open Variation Database 
 - http://www.lovd.nl 
DECIPHER 
 - http://decipher.sanger.ac.uk 
Other locus specific databases 

https://www.ncbi.nlm.nih.gov/clinvar/
http://www.hgmd.org/
http://www.lovd.nl/
http://decipher.sanger.ac.uk/


Variant Interpretation - In Silico 
prediction 

Missense prediction 
 - Various ones available 
 - Individually not accurate 
 - dbNFSP: precomputed data from 6 different 
prediction programs 
 
Splice site prediction 
 - Multiple programs 
 - Combined use recommended 
 
Protein conservation scores 



Variant Interpretation - Other 

Functional characterisation of variant 
 - may require literature search 
 - may require further labwork 
 - not possible within a clinical lab 
 
Segregation/de novo analysis 
 - Requires further lab work 
 - not always practical 



Automating Variant Interpretation? 

Automated classification is possible 
 - Freely available web based 
 - Within various software 
 
High likelihood of variant of unknown significance 
 - lack of available evidence 
 - should these be reviewed periodically? 
  
 



Importance of Validation 

Should be done for any change to the process 
 - New enrichment design 
 - Change in technology used 
 - Change in bioinformatics process 
 
Coverage 
 - Are we missing anything in the method used 
 
Variant Calling 
 - Important to check both SNPs and Indels 
 



Coverage 



Copy Number Variants 

Increasing use of NGS data to look for larger 
deletions/duplications 
 - Can be sole cause of the phenotype 
 - Or second change within a compound het 
 
Need to include these within the routine processing of 
NGS data 



Conclusions 

Need to balance reducing the number of variants 
against missing a potential disease causing variant 
 
Variant interpretation is made more difficult due to 
lack of available information 
 - particularly for rare diseases 
 
Automated processed cut down on time 
 - however increase chances of missing things 
 
Need to revisit variants of unknown significance due 
to constantly updated data 


