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The assessment of the evidence that a gene is linked to a particular disease is critical for variant classification and 

genomic interpretation. Unless a gene is convincingly linked to disease, the clinical impact of a variant cannot be 

fully interpreted. Thus, curation of gene-disease validity is a fundamental prerequisite for classifying variants 

identified in a variety of contexts, such as diagnostic testing, screening, and genomic analysis. The Gene Curation 

Coalition (GenCC) (thegencc.org) was formed to bring together all groups engaged in the evaluation of gene-disease 

validity with a willingness to share data publicly, to develop consistent terminology for gene curation activities and 

to facilitate the consistent assessment of genes that have been reported in association with disease. The GenCC 

initially included members of groups providing public gene-disease resources including the Clinical Genome 

Resource (ClinGen), Deciphering Developmental Disorders/Gene2Phenotype (DDD/G2P), Genetics Home 

Reference (GHR), Genomics England PanelApp, Online Mendelian Inheritance in Man (OMIM), Orphanet, and the 

Transforming Genetic Medicine Initiative (TGMI). The GenCC drafted standardized definitions of evidence levels 

for gene disease validity and surveyed the genetics community for their term preferences using the Delphi survey 

method. Standardized terms were chosen factoring in the 241 community responses and the 71 GenCC member 

responses received across a series of three rounds of surveying (Definitive, Strong, Moderate, Limited, Animal 

model only, No known disease relationship, Disputed evidence, and Refuted evidence), and all GenCC member 

groups agreed to directly use or map to these harmonized terms on their respective curation websites. 

 

Other parties engaged in gene curation and willing to share that data publicly (Ambry, Australian Genomics, 

Illumina, Invitae, Myriad Women’s Health, Partners Laboratory for Molecular Medicine) have now joined the 

GenCC and efforts are underway to develop an online community resource that aggregates and provides access to 

gene curations from all sources. To support this, the Genomics England team is setting up a separate instance of 

their PanelApp software that will display gene-disease validity results in a disease-centric manner for access by the 

community. GenCC is working with the Monarch Initiative to map the different disease terms used across curation 

efforts to the MONDO disease ontology which will enable automated aggregation of results. The new GenCC 

PanelApp instance will contain the following work: ~25,000 OMIM entries, 817 classifications from ClinGen, 314 

panels encompassing >12,000 gene disease relationships from the Genomics England PanelApp, ~7400 curations 

from Orphanet, 5095 gene disease pairs curated using Ambry’s published curation method (Farwell Hagmen et al 

2016), ~4,000 gene disease relationships from the Australian Genomics PanelApp, 650 gene disease pairs curated by 

Illumina using the ClinGen framework, ~14,000 gene disease pairs curated by Invitae using their curation method, 

208 gene disease pairs curated by Myriad Women’s Health, formerly Counsyl, using the ClinGen framework, and 

~2230 genes curated by Partners Laboratory for Molecular Medicine using an abbreviated version of the ClinGen 

framework (Ceyhan-Birsoy et al 2017, Machini et al 2019). All curation results from the participating groups will be 

mapped to the validity terms that were chosen by the genetics community and then displayed side by side in the 

GenCC PanelApp. Display of curations across member groups will allow for valuable evidence sharing by the 

GenCC member groups. For example, ClinGen has 148 curations with limited evidence that could change 

classification if more evidence were available for evaluation. Additionally, comparison analysis could be done 

across efforts. For example, when Austrailian Genomics and Genomics England PanelApp curations were compared 



there were 1052 discrepancies which resulted in classification changes to 250 gene disease pairs. Comparisons and 

data sharing such as this will help to resolve any differences in gene classification. 


