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What is ClinVar?

Using ClinVar

Submitting to ClinVar



• Archive of interpretations of variants relative to conditions

• Variant-level interpretations
• Assertion/Clinical significance/Interpretation/Classification/

• Fully public and freely available

• Submission-driven database

• Curation support from NCBI staff

www.ncbi.nlm.nih.gov/clinvar

http://www.ncbi.nlm.nih.gov/clinvar


1.3 million 
submitted records

Submitted by 
>1800 organizations

From 
80 countries 

ClinVar is a global database



Growth of data in ClinVar
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1.3 M submitted 
records

854 K unique 
variants



Variation Condition

Interpretation
Evidence

Germline/somatic
Affected status

Collection method

dbSNP
dbVar

Gene

MedGen
(HPO, OMIM)

PubMedACMG

Sequence 
Ontology

Other databases

ClinVar integrates four domains of information



Variant

• Anywhere in the 
genome

• Any type/size of 
variation 

• Single variant or 
combinations –
haplotypes, genotypes

Condition

• Disease, phenotype, or 
drug response

• Single condition or 
combination

Interpretation

• Pathogenicity for 
Mendelian diseases

• Relationship to cancer 

• Pharmacogenomics

ClinVar – Scope of data



ClinVar adds value to submitted data
8

• Archive submitted data

• Each submitted record is assigned an accession (SCV) and version number

• ClinVar maintains a history of changes to submitted records

• Standardize and validate submitted data
• Submission requires standardized data, where possible (www.ncbi.nlm.nih.gov/clinvar/docs/authorities/)

• Data validation (https://www.ncbi.nlm.nih.gov/clinvar/docs/validation/)

• Aggregate submitted data 

• By variant – records with VCV accession numbers

• By variant-disease – records with RCV accession numbers

https://www.ncbi.nlm.nih.gov/clinvar/docs/authorities/
https://www.ncbi.nlm.nih.gov/clinvar/docs/validation/


SCV000300058
SCV000325818

SCV000115118

SCV000184036

Submitted records

RCV000083044

RCV000129276

Aggregation by 
variation-disease

VCV00096923

Aggregation 
by variation

Aggregating submitted data in ClinVar

NM_007294.3:c.4038_4041delAAGA
Breast-ovarian cancer, familial 1

NM_007294.3:c.4038_4041delAAGA
Hereditary cancer predisposing 
syndrome

NM_007294.3:c.4038_4041delAAGA



What is ClinVar?

Using ClinVar

Submitting to ClinVar



Accessing ClinVar Data

FTP E-utilities Web site



ClinVar Data by FTP
• XML

• Comprehensive
• ClinVarFullRelease: RCV records
• ClinVarVariationRelease: VCV records

• VCF
• Summary data
• Limited to variants with precise location on the genome

• Tab-delimited summary files
• variant_summary.txt
• submission_summary.txt
• gene_summary.txt

ftp.ncbi.nlm.nih.gov/pub/clinvar/

ftp://ftp.ncbi.nlm.nih.gov/pub/clinvar/


ClinVar Data by E-utilities
• via web services and a UNIX command line as Entrez Direct

• Esearch

• Esummary

• Efetch

• Elink

www.ncbi.nlm.nih.gov/clinvar/docs/maintenance_use/#api

https://www.ncbi.nlm.nih.gov/books/NBK25501/
https://www.ncbi.nlm.nih.gov/books/NBK179288/
http://www.ncbi.nlm.nih.gov/clinvar/docs/maintenance_use/#api


Using ClinVar Data on the Website

Links to information 
about ClinVar

Search ClinVar



Searching ClinVar
• HGVS expressions

• NM_000016.5:c.296G>T 
• c.296G>T 
• p.Gly99Val

• rs numbers
• Protein changes 

• V600E
• Gene symbols 

• Official gene symbols from HGNC
• Diseases and phenotypes

• Some queries are 
more specific than 
others

•

• Options more for 
more advanced 
searches available

www.ncbi.nlm.nih.gov/clinvar/docs/help/

https://www.genenames.org/
http://www.ncbi.nlm.nih.gov/clinvar/docs/help/
http://www.youtube.com/watch?v=A8G3ej83ZgU


Search results



Filtered Search Results



Aggregate data –
aggregated/calculated 
by ClinVar

Submitted data 



• The aggregate interpretation of 
the variant is calculated by ClinVar 
based on submitted 
interpretations.

• The review status (stars) indicates 
the level of review supporting the 
submitted interpretations.

• A VCV accession number is 
assigned to the record; the version 
number is incremented when 
supporting submissions are 
updated. 



ClinVar Review Status
Practice guideline

Reviewed by expert panel

Transparency 
Consensus

Transparency
Consensus

Transparency    

www.ncbi.nlm.nih.gov/clinvar/docs/review_status/

Review status is calculated by ClinVar 
based on:

• Expert review

• Consensus in the interpretation

• Transparency into the rules used for 
interpretation (assertion criteria)

http://www.ncbi.nlm.nih.gov/clinvar/docs/review_status/


Calculating aggregate interpretation

• A submitted interpretation is on 
each submitted record (SCV)

• An aggregate interpretation is 
calculated for each VCV record

www.ncbi.nlm.nih.gov/clinvar/docs/clinsig/

Select SCVs to 
include in the 

calculation based 
on review status

Do those SCVs 
agree or disagree 
on pathogenicity? 

(ACMG terms)

Are there 
non-ACMG 

interpretations?

Examples:
1. Pathogenic
2. Pathogenic/Likely pathogenic
3. Conflicting interpretations of 

pathogenicity

Examples:
1. Pathogenic, drug response
2. Pathogenic/Likely pathogenic, 

risk factor

Precedence:
1. Practice guidelines
2. Expert panel
3. criteria provided, single submitter 
4. no assertion criteria provided

https://www.ncbi.nlm.nih.gov/clinvar/docs/clinsig/


Three tabs of summary data 

Variant tab: general facts about the 
variant



Conditions tab: a summary of the 
conditions for which the variant was 
interpreted



Gene(s) tab: a summary of the genes 
affected by the variant



Aggregate data –
aggregated/calculated 
by ClinVar

Submitted data 



Submitted data

• Each row represents a submitted 
record

• An SCV accession number is 
assigned by ClinVar

• Review status is calculated by 
ClinVar based on that submitted 
record

• All other data is displayed as 
submitted



Citations for this variant

• Citations from submissions

• A small number of citations curated 
by NCBI staff

Text-mined citations from LitVar

• www.ncbi.nlm.nih.gov/CBBresearch/Lu/Demo/LitVar/#

https://www.ncbi.nlm.nih.gov/CBBresearch/Lu/Demo/LitVar/


1. Follow variants of interest
• Be alerted when the 

aggregate interpretation of a 
variant changes

• www.ncbi.nlm.nih.gov/clinvar/docs/alerts/

2. Send us your feedback

3. Ask us for help

1

2

3

https://www.ncbi.nlm.nih.gov/clinvar/docs/alerts/
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Who submits to ClinVar?
• Clinical genetics testing labs
• Research labs
• Locus specific databases
• Clinical providers
• Patient registries

• OMIM®, GeneReviews®

• Expert panels
• Practice guidelines

www.ncbi.nlm.nih.gov/clinvar/docs/submitter_list/

http://www.ncbi.nlm.nih.gov/clinvar/docs/submitter_list/


Register your organization to submit to ClinVar

1
• Login to ClinVar’s Submission 

Portal with your NCBI account

2
• Provide information about your 

organization in Submission Portal 

3
• Once approved, you are ready to 

submit data

www.ncbi.nlm.nih.gov/clinvar/docs/submission_portal/

http://www.ncbi.nlm.nih.gov/clinvar/docs/submission_portal/


What data can be submitted?Submit

• Variants that were 
interpreted for clinical 
significance for a disease 
or evaluated for 
functional significance 

Minimal fields
• Variant 
• Condition
• Clinical significance
• Allele origin

• E.g. germline or somatic
• Affected status

• E.g. yes, no, unknown
• Collection method

• E.g. clinical testing or research

Optional fields
• Date last evaluated 
• Comment on clinical significance
• Citations
• Mode of inheritance
• Gene
• Zygosity
• Number of individuals

Do not submit

• Variants from GWAS 
studies

• Variants that were 
observed but not 
interpreted

• Variants only evaluated 
by computational 
methods



Formats for submission
Batch (file)

Single submission 
wizard

• Good for more than a handful of variants
• Good for repeat submitters

• Two Excel templates (ftp.ncbi.nlm.nih.gov/pub/clinvar/submission_templates/)

• Full: all variant types, many data types for evidence
• Lite: only variants described with HGVS, limited options for 

evidence

• Good for a small number of variants
• Good for infrequent submitters

ftp://ftp.ncbi.nlm.nih.gov/pub/clinvar/submission_templates/


What to expect after submission
• Some data is validated immediately in the Submission Portal

• Choose to stop and fix errors
• Or choose to submit any records that pass validation and fix the errors later

• A ClinVar curator reviews and processes your submitted data
• If there are errors or questions, the curator will contact you

• Data is published on the web site, in ftp files, and by E-utilities
• You receive a summary of the successful submission



Updating your data in ClinVar
• Your organization owns your submitted data; updates can be made only by 

your organization
• You can update your submitted records at any time after they are 

published
• Records can be updated in file submissions 

• Include the SCV accession number
• Indicate “Update”

• Or use the Single SCV Update form in ClinVar’s Submission Portal
• Monitoring your submissions

• submission_summary.txt
• summary of conflicting_interpretations.txt
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Questions, comments, suggestions?

Melissa Landrum (landrum@ncbi.nlm.nih.gov)

The ClinVar Team (clinvar@ncbi.nlm.nih.gov)

mailto:landrum@ncbi.nlm.nih.gov
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