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Data integration
to feed 

knowledge curation

and

to provide 
transparency 

(evidential support for 
conclusions)

Clinical Genome Resource (ClinGen)



Two approaches to data integration: 
Data Warehousing vs. Data Linking

Data Linking                                       Example: GA4GH Beacon

Data Warehousing                           Example: MyVariant.info



Data Linking: the “deduplication” problem

Variant X

Are they the same?

Variant Y

Source 1

Source 2



ClinGen Allele Registry

900M+ variants registered

Web UI queries: 10K+/month          

Pawliczek et al. Human Mutation. 2018;39:1690–1701.

ClinGen Allele Registry 
provides deduplication as a web service:

- Unique variant IDs

(“CAid” + dereferenceable URI)

- Fast query 

- High-bandwidth registration of new variants 

(many millions per request) 

- Accessibility: Web UI + REST API



ClinGen Allele Registry

Pawliczek et al. Human Mutation. 2018;39:1690–1701.

FDA recognized 
“database”

ClinGen
Allele 

Registry
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Curation Interface
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ClinGen Evidence Repository (ERepo)



ClinGen Allele Registry

134,000+ PMID links



ClinGen Allele Registry

“Core” links

“Crowdsourced” links

API-based submission of 
links to external databases
CIViC: 970

134,000+ PMID links



Linking: the next batch of problems

• PMID does not point to specific relevant piece of text that may be identified 
through “Community Curation” 

• The text is not structured (machine-readable) and controlled vocabularies/ 
ontologies (e.g., disease ontology) are not used

• The link does not identify type of evidence making it hard to “target” 
information to the appropriate curation context (functional, allele frequency, etc.)

• In addition, links to database entries do not constitute permanent reference to 
support conclusions about pathogenicity of variants

• Managing updates to database entries across the web (e.g., allele frequency)



Linked Data Hub (LDH): development timeline

First ImplementationTech 
SelectionSpec/ Design

Internal beta 
testing

2018 2019
Aug                 Nov      Dec              Jan                                            May 23rd



Linked Data Hub (LDH): technology selection

W3C Web Annotation Model

• Web-wide standard data model and format defined in February 2017

• Defines “envelope” for exchange of “annotation” about any “sequential” or “multi-
dimensional” data type: web pages, PDFs, maps, … and also anything identified 
by a web link (genetic variant!)

• Useful for representing information about web links (LDH entries!)



Linked Data Hub (LDH): technology selection

ArangoDB:

• Latest generation noSQL (document + graph) database

• Extremely scalable

• Cross-cloud, open source

• Full support for data linking



LDH use case 1: Community Curation
Linking output of Community Curation using Hypothes.is into ClinGen Variant Curation Interface

Tags annotating specific 
fragments of text

Also: variant identifier, 
disease ontology terms, 
other structured information

Link to a specific fragment of text within the article PDF



LDH use case 1: Community Curation
Linking output of Community Curation using Hypothes.is into ClinGen Variant Curation Interface

Click-through to Hypothes.is annotations:



LDH use case 2: ClinGen Variant Curation Interface
Delivery of structured “functional effect” data from literature curation. 



LDH use case 3: Variant Curation Interface
Targeted delivery of data from allele frequency databases for variant curation. 



LDH use case 4: Evidence Repository
Structured data as supporting evidence for pathogenicity assessments. 



LDH use case 5: ClinGen Pathogenicity Calculator
Supporting evidence in LDH is reusable by other variant curation tools.

LDH as a “PubMed” for variant data.
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