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Overview

● What is the GenCC and why do we need it?  

● A Delphi survey to harmonize clinical validity terms across GenCC 

● Live demo of the GenCC database/tips and tricks to use it for ClinGen 
curation



What is the Gene Curation Coalition (GenCC) 

and why do we need it?



The Need for Curated Gene Databases of 
Gene-Disease Validity

Exome/Genome

Diagnostic Panels

Different levels of evidence are 
needed for different clinical uses

Predictive Tests

Standards and consensus are needed for which 
genes are valid disease genes that are ready for 
clinical testing

Hypertrophic cardiomyopathy 
tests from 14 different US clinical 

labs



GenCC Members

Public Gene-Level Resources                                          Private Gene-Level Resources

Genetics 
Home 
Reference



Goals of GenCC
• Understand the approaches and classification systems of the 

different curation efforts

• Develop consistent terminology for validity assessment as well as 

inheritance, allelic requirement, mechanism of disease

• Post gene curations from any group willing to share with the public

• The GenCC DB is like a ClinVar for genes!

• Resolve differences and collaborate on gene curation projects



Rahman Gene Disease Map

GDM Red        GDM Gray-Red    GDM Gray-Blue       GDM Blue

Discordant

Discordant



PanelApp Comparisons Between GEL and AG



GenCC Gene Curation Bakeoff



Pilot comparisons identified reasons for gene 
curation discordance

• Definition of disease (high penetrance versus inclusion of lower 
penetrance phenotypes)

• Purpose of curation (validity versus panel inclusion based on phenotype 
match)

• Differences in disease/phenotype assignment (genes often have claims for 
multiple diseases)

• Date of evidence evaluation

• Understanding the differences and focusing on resolving them                       
requires harmonization of terms and definitions



ClinGen GDM G2P Orphanet OMIM PanelApp

Definitive Red Confirmed Present Yes Green

Strong Red Confirmed Present Yes Green

Moderate Grey-Red Probable Absent Yes Amber

Limited
Grey-Blue / 
Grey-Red? Possible Candidate ?Disease Red

No evidence Blue Absent Absent No disease claim Red

Disputed Grey-Blue Absent Candidate ?Disease Red/Amber

Refuted Blue Absent
Absent 
(Suppressed) Reclassified-VUS Red

Comparison of Terms



A Delphi Survey to Harmonize 
Clinical Validity Terms



GenCC Term Delphi Survey 
Process

Draft harmonized definitions for gene curation categories

Solicit term suggestions from the GenCC members and 
draft Delphi Survey

Round 1: Survey GenCC members (N=33)

Round 2: Survey extended membership of GenCC groups (N=38)

Round 3: Survey the international genetics community (N=241)Optional 
Explanatory

Video



Survey Round 3
Demographics

Multiple responses 
allowed



Demographics
Multiple responses 
allowed



Finalized Terms 

• Delphi survey round 3  had 93% 
term agreement (13/14 terms) 
with round 2, suggesting the 
genetics community is harmonious 
with GenCC

• All groups map to these terms on 
the GenCC website (Or 
“Supportive” if not enough 
granularity to do so)



Launch of the GenCC database

Scott Goehringer



Overview of submission pilot

• GenCC member groups used spreadsheet-based submissions (API 
based submission is a future upgrade)

• Curations are mapped to the harmonized terms generated by the 
Delphi survey (with the addition of “Supportive” for OMIM and 
Orphanet)

• Disease terms accepted are OMIM, Orpha, and MONDO 
(harmonization is performed with MONDO)

• Download available of all data sets but OMIM (must obtain from 
OMIM’s website)

• 8 groups completed pilots and more are pending 



Next: Analyze data to assess concordance and begin collaborations to resolve differences

Latest Update adds a significant amount of data:
5523 Submitted Classifications of 2868 Unique Genes
From 9 submitters (processing now)



We have not yet analyzed the data but that is next!

The GenCC database is currently released under a Fort Lauderdale 
Agreement for the benefit of the wider biomedical community. You can 
freely download and search the data, and we encourage the use and 
publications of validity data for specific targeted sets of genes. 
However, we ask that you not publish global (site-wide) analyses of 
these data, or of large gene sets, until after the GenCC flagship paper 
has been published (estimated to be spring 2021). After the flagship 
publication, data will be available free of restriction under a CC0 1.0 
Universal (CC0 1.0) Public Domain Dedication. The GenCC requests that 
you give attribution to GenCC and the contributing sources whenever 
possible and appropriate.



Ongoing work: Identify and resolve conflicts

Conflict identification will be done in phases

Phase 1: exact disease term matches

Phases 2/3: broader disease terms used for conflict calculation

Preliminarily there are 90 conflicts of exact disease term/MOI matches
(Conflicts in this case defined as Definitive/Strong/Moderate v All others)



Conflict Report

Editable conflict 
parameters

(GenCC will have
a recommended 
setting)

Mock ups, Phase 1

Group A Group B

Genes with conflicts 
highlighted



Group A Group B



Phase 2: Database level disease-grouping choices 

● Editable conflict parameters, user has log-in and can save searches
● Downloadable conflict report 
● Calculating conflicts using broad ontology choices made across the entire 

dataset (e.g. Treat all disease terms in an OMIM phenotypic series as disease 
matches)



Phase 3: Ontology tree search/Panel Builder 

● MONDO hierarchies will be incorporated into the database
● User will have the ability to calculate conflicts based on their own rule choices 

(e.g. Disease keyword matches, setting all terms in a specific hierarchy as 
synonyms)

● The integration of MONDO will allow conflict reports and disease panel 
building (next slide)



Future Work: Ontology Tree search/Panel Builder

1. Term 
search

Users can search by any term in the MONDO hierarchy, HPO 
phenotypes, disease name keywords

2. List filtration This list can be filtered by clinical validity, by submitters

3. Download 
filtered list

Filtered list can be downloaded and used for panel test 
design or  indication-based analysis of exome/genomes
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Live Database Demo
search.thegencc.org





Hidden Database Screenshots



Gene List Landing Page



Classifications Sorted By Validity



Classifications Sorted By Disease

MONDO is used as the mapping ontology, but 
we accept OMIM, Orpha, and MONDO IDs



Individual Submission Page



Submitter Page



Summary Statistics Page



Ability to Download Data


