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Centers for Mendelian Genomics 
 US National Institutes of Health-funded 

initiative to identify the causal gene for 
unsolved Mendelian disorders 
 International collaborative effort 
 Free sequencing for all appropriate  
 Known mendelian disorders 
 Novel disorders with multiplex families 
 Need cases and families 

 The data belong to the submitters 
 Help with analysis, if desired. 



BHCMG - http://mendeliangenomics.org 



Whole Exome/Genome Sequencing 

 Will see variation throughout the 
genome 

 Need to correlate this variation with the 
phenotype of the person 

 Phenotyping cannot be limited to just 
the disease, but must be of the whole 
person 
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 Rapid and efficient entry of families or cohorts 

 Provides unique identifier for each family and subject 

 Clinical features based on OMIM Clinical Synopses 

 Accepts image data 

 Searchable 

 Organizes phenotypic features in standard format for easy review 

 Variant analysis tool 

http://phenodbresearch.net OR http://phenodb.org 



Need Detailed Phenotyping 

  To confirm diagnosis, if known 
 To sort unknown cases 
 To sort which aspect of the individual’s 

phenotype relates to which variant(s) 
 To compare individuals with the same 

disease 
 To compare individuals with similar 

and/or different phenotypic features 
 



PhenoDB Terms 



Submission Page 



Laboratory Tests Previously Performed 



Family History and Pedigree 



Clinical Features Information 





Entering Features 



Pre-populated result for search 
on “coloboma”, where iris 
coloboma has been selected. 

Features Selected 



Clinical Features and Possible Diagnosis 



Clinical Features 



Diagnosis Suggested 



Variant Analysis Tool 

Nara Sobreira, MD, PhD 



PhenoDB analysis tool: Sequence data for analysis 



PhenoDB analysis tool: Sequence data for analysis 



Variant Analysis Design 



Analysis design and 
samples included 

Variants to include 

Comparing to other 
family members 

Adding biological 
information 

OMIM search result 



Analysis Result File 

Prioritization of the variant in the gene known to cause one of the diagnosis suggested  
 



PhenoDB analysis tool: Analyses saved 



Analysis design page – Filter function 



PhenoDB analysis tool: Searching all complete analyses  



PhenoDB analysis tool: Cohort analysis tool  



Research PhenoDB  
 Designed for BHCMG, but freely available for 

download and modification 
 Includes ELSI module and Samples Module 
 Collects images and reports 
 Space for documenting considerations, 

analyses, conclusions 



BHCMG PhenoDB 

 Holds data on 3280 submissions 
 Including cohorts ranging from 5-300 

 Comprising over 5,000 individuals 
 Size of dataset allows robust comparisons 



http://phenodb.org 



PhenoDB.org 

 Can store phenotypic features and final results 
 VCF is immediately converted to Annovar file 
 Annovar file is available for 24 hours 
 No images, etc can be uploaded to this system 
 Useful for those in resource limited environment 
 133 accounts created 

 Use this to try out the system  
 especially the analysis tool 

 



PhenoDB.org 

 Download the tool for use in a clinic or lab 
 Can be toggled to fully identified or    

deidentified 
 Both tools have been downloaded >200 times 



http://genematcher.org 



Reasons for Development of  
GeneMatcher 
 Unsolved exomes from probands/families 

with a rare/unique phenotype 
 Small number of candidate genes/variants 

from research or clinical exomes, need more 
probands/families with mutation in the same 
gene to prove causality 
 Little is known about the biology of the 

candidates gene(s) 
 Unpublished animal models with mutations 

in the same candidate genes and their 
phenotype 



Features of GeneMatcher 

 Quick input of data 
 De-identified 
 No consent requirements 
 Not searchable 
 Only one gene name is required (variant level 

is possible if desired) 
 Can find not only another patient, but 

potentially model organism 



GeneMatcher Home Page 



GeneMatcher Submission Page 



It only requires the name of at least one gene 



Matching notification email 

 Seizures 
 Microcephaly 
 Profound bilateral sensorineural 

hearing loss 





GeneMatcher Statistics 

 As of  April 1st 2015: 

 1923 genes submitted by 

 400 submitters from 

 38 countries 

 201 matches !!! 







Query other matchmaking databases 



Coming Soon 

 Phenotypic features matching (for presumed 
novel disorders) 



Thanks for your attention! 
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Thank you! 

ahamosh@jhmi.edu 
nsobrei@jhmi.edu 
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Slide courtesy of Heidi Rehm http://matchmakerexchange.org 
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