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• Aiding the interpretation of genomic variants since 2004 

• Primary Objective 
Facilitate identification and interpretation of pathogenic genetic variation in 
rare disorders 

• Mission 
making genetic and phenotypic data discoverable to enable improved 
interpretation of variation that cannot be unambiguously interpreted in 
isolation 
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DECIPHER at-a-glance 
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DECIPHER by numbers 

• 1900+ registered users 

• 200+ Consortium Centres in 40 

countries 

• 22000+ patient records 

• ~40000 plausibly pathogenic CNV 

and Sequence variants with 80k 

associated phenotypes 

• ~9600 anonymised patients 

consented for public release 

DECIPHER Growth 

Over 500 publications since 2009 
have used DECIPHER data to aid 
variant discovery and diagnosis. 



Facilitating Contact, Collaboration and 
Consultation amongst users 
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Peer-to-Peer 
Within and between 
DECIPHER centres on patients 
on mutual interest using 
“Contacts” option. 

External User to Peer 
DECIPHER conduits contact 
and collaboration requests 
from external to registered 
users  

Bulk anonymous data for research 
Available to bona fide researchers under Data 
Access and Display agreements. Anonymised, 
encrypted file for research and method 
development.  
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Infrastructure 

• Level 4 secure MySQL database storage 

• User-authenticated access rights and privileges 

• Asynchronous and bulk-data entry 

• Consortium composition 

– Centre 

• Study/Studies 
– Users 

» User Role (Coordinator/Clinician/Scientist/Member)  

» User Right (Read-Write/Read Only) 
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Anatomy of a DECIPHER Centre 
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DECIPHER Access  
• Centre/Study/User/Role model and multiple 

access layers. 
• Users can be members of multiple studies 

across multiple centres  

Centre  
Academic centre affiliated to a hospital 
Study 
One or more projects within a centre 
Coordinator 
Senior clinical geneticist responsible for the 
DECIPHER centre 
Clinicians 
Senior clinicians responsible for referred patients 
Lab Scientists 
Lab scientists entering variant information 
Members 
Associated junior doctors, nurses etc. within the 
centre/study assisting data entry and analysis 
 



Supporting a larger multi-study project (DDD) 
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DDD Project in DECIPHER 
 

 Study Access and User Accounts 
 Custom Forms for Data Entry 

• Patient Recruitment 
• Patient Information and 

followup 
• Sample Registration/Tracking 

 
 Report Notification and Download 
 Results download and analysis using 

DECIPHER tools 
 
 Validation and Confirmation of 

Results 
 Feedback on Pathogenicity 
 

Raw sequence data from DDD exome sequencing 
deposited in EGA. Filtered variants & phenotypes 
deposited in DECIPHER 





Conceptualising an RD Initiative - 2 
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 All patients in a single centre 

 Multiple studies within centre 

 Users in Centre have access to 

one or more studies 

 Studies may be shared with other 

external collaborators 

 
Data from any rare disease 
study that collects phenotype-
linked genotype data (CNV or 
sequence variant) can be 
analysed and shared from 
within DECIPHER. 
 



Conceptualising an RD Initiative - 3 
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• A Rare Disease “super” centre 

with many centres. 

• Each centre can have >1 studies 

• Each centre specialised on 

disease/gene/geographical etc 

• Users of centre “own” patient data 

• Read-Only access to data from 

other centres. 

• Users can be in multiple centres. 

DECIPHER supports different 
sharing modes with access 

control 



DECIPHER: Data Entry 
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• Secure, password Protected 
• User authenticated deposition 
• Asynchronous entry of patient 

information 
• Ontology for phenotype entry (HPO) 
• Bulk upload (Sequence/CNV) 
• Explicit consent for anonymous sharing 

Deposition of patient variant 
(sequence/CNV)  



DECIPHER: Data Discovery 
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Search By 
• Chromosomal Location 
• Gene Symbol 
• Phenotype 
• DECIPHER ID 
• Internal ID 

Results Filtered By 
• Patients in own study 

(Consented/Unconsented) 
• Patients within larger group 

(Consented for sharing within 
group) 

• Other consented patients 
(publicly consented) 



DECIPHER: Features 
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Drag-and-Drop HPO Phenotype Entry 
Identifying patient clusters with 
genotype-phenotype overlaps 

Shared 
Phenotypes in 

ARID1B 
deletion 
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Copy-number 
variant 

Sequence 
Variant 

Instant and consistent annotation and 
interpretation 

DECIPHER: Features 

Ensembl Variant 
Effect Predictor 
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Real-time 
interactive graphical 
analysis of variant 

Controls 
Track Filters                 

Movable 
Tracks 

DECIPHER: Features 



DECIPHER: Features 
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Sequence 
Variation 

Population and 
Pathogenic 
Variation 



DECIPHER: Features 
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Prioritising plausibly pathogenic 
genes using sortable columns 
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On-going developments 

• Notification mechanisms (E-Mail alerts on matching variant 

discovery) 

• Phenotype-entry app (Tablet/Hospital Management 

Systems) 

• Patient Portal 

 

We are open and receptive to ideas and suggestions 
about how to use DECIPHER to improve the 

interpretation of plausibly pathogenic variants  



DECIPHER Publications 
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Human Molecular Genetics (2012). 
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Nucleic Acids Res. (2014). 
doi: 10.1093/nar/gkt937 
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