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WHAT THIS ADDS
n Whole-genome sequencing is effective for the 

molecular diagnosis of severe disorders for which a 
strong genetic component is suspected but where 
screening of known associated genes has previously 
failed to identify candidate variants

n Candidate variants were identifi ed in non-coding as 
well as coding regions

n In 21% of cases, we identifi ed at least one variant 
with a high level of evidence of pathogenicity, 12 of 
which were in novel genes

n Calling variants jointly between children and parents 
substantially increased the accuracy of de novo 
mutation detection in families

n Multiple annotation approaches are needed to 
reliably identify candidate variants

n Many people with variants in candidate genes for 
congenital disorders have no symptoms of that 
disorder, therefore care needs to be taken on 
interpreting results

n A gene variant that appears to be associated
with a severe and complex condition such as 
craniosynostosis in one individual may not predict 
the involvement of the same variant in others with 
the same condition

n Resources and expertise for genetic and functional 
validation studies are critical to the assignment 
of causality

WHAT WAS KNOWN
n Many clinical disorders arise from inherited 

genetic variation

n Whole-genome sequencing (WGS) can characterize 
all types of genetic variation in all parts of the 
genome

n Where pathogenic variants are identifi ed, there 
can be implications for diagnosis, genetic counselling 
and treatment

n Challenges to clinical use of WGS include cost, speed 
of delivery, sensitivity, specifi city and heterogeneity 
in variant detection, ambiguities and errors in variant 
annotation, a substantial informatics burden and the 
diffi culties posed by incidental fi ndings

n The reach of WGS into the clinic has therefore 
been limited

WHAT WE DID
n Sequenced 500 patient genomes from diverse 

genetic disorders referred by a range of medical 
specialists to assess whether genome sequencing 
could be used in mainstream medicine 
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