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Background: High-throughput sequencing has been largely automated allowing rapid 
identification of somatic and germline variants in tumors 

Good BM, Ainscough BJ, McMichael JF, Su AI†, Griffith OL†. 2014. Genome Biology. 15(8):438.



Problem: Clinical interpretation of genomic alterations remains a major bottleneck for 
realizing precision medicine

Good BM, Ainscough BJ, McMichael JF, Su AI†, Griffith OL†. 2014. Genome Biology. 15(8):438.



Clinical interpretations of variants are currently created in private 
academic silos or restricted-access commercial databases

• Interpretations have 
limited provenance and no 
mechanism for feedback

• This problem would be 
better addressed by an 
open public domain effort



We created CIViC to address this need – an open knowledgebase and 
curation system for clinical interpretation of variants in cancer 

www.civicdb.org



See paper published earlier this year for more details



CIViC Principles: Total commitment to standards, openness, transparency



CIViC data model (gene -> variant -> evidence)

Variant = point mutations, insertions, deletions, translocations, RNA fusions, RNA expression, etc.
Somatic OR Germline

BRAF V600E predicts sensitivity to vemurafenib in melanoma



CIViC data model (gene -> variant -> evidence)

Evidence is categorized by: 
Type (Drug response, prognostic, etc)
Level (Clinical, pre-clinical, etc)
Direction (supports or refutes)



Expert-curated 
knowledge

Gene summaries

Variant summaries 
and coordinates

Structured Evidence

Advanced search 
and browsing

Optional login
Add/Suggest

A quick tour of the 
CIViC site: 
www.civicdb.org



Curated gene summaries provide a high-level overview at gene level

Supplemented with source citations and gene details from mygene.info (Entrez 
name, symbol, aliases, domains, pathways)



Curated variant summaries provide a high-level overview at variant level

Supplemented with curated aliases, Sequence Ontology terms, sources, HGVS 
expressions, ClinVar links, coordinates and variant details from myvariant.info



Curated evidence statements are the foundational unit of CIViC

Evidence is curated with structured data (Level, Type, Direction, Variant 
Origin, and Clinical Significance), linked to Drugs, Disease Ontology, PubMed 
and Trust rating assigned with 5-star system



Curator activity is tracked for attribution, notifications and provenance



All curated entries have “Talk pages” and “Subscribe” option

Talk pages (genes, variants, evidence) track the complete history of comments and 
revisions

Curators and editors have to option to “Follow” any entry (gene, variant, evidence) 
to receive notifications of proposed changes or additions



Revisions are tracked with detailed GitHub style diffs and comments



All curated entries (genes, variants, evidence) can be “Flagged” or Revised

All curated entries (genes, variants, evidence) can be “Flagged” for problems or 
revisions proposed



Flagging allows for very quick/easy marking of content needing 
immediate review or caution with use



Revisions (or new submissions) are made 
through a sophisticated data entry page

Dynamic form adjusts for evidence type

Live type-ahead suggestions and Ontology 
look-ups

Warnings for merge conflicts



Users can create detailed profiles, self-organize into curation groups, 
and compete for badges



Users receive notifications, site mentions, updates and messages



All data are available via TSV data dumps or API (json)



The CIViC curation cycle promotes quality, provenance and an up-to-
date knowledgebase 



The CIViC curation cycle promotes quality, provenance and an up-to-
date knowledgebase 

How is quality maintained?
- Content creation is completely transparent
- Anyone can become a curator but this role has 
limited powers
- All content must be reviewed by a site editor or 
domain expert
- Users can not accept their own contributions
- Problems can be identified by comment or flag



CIViC contributions and site visits demonstrate strong community 
involvement

2674 interpretations curated for 1012 variants, 308 genes, 188 cancer types, 1351 papers



1st Hackathon / Jamboree in December began the task of coordinating 
curation effort
• Improved coverage of group areas of interest

• Germline variants
• Resistance mutations
• Clinically-relevant fusions
• Predisposing variants

• UI improvements
• Badge implementation for curator motivation

• Community efforts
• WikiData incorporation of CIViC
• CIViCmine implementation and rule definition

Presenter <address@genome.wustl.edu>

Dec 1, 2016 (1:30PM) -> Dec 2 (2:30PM)

+14

+49

+74 +88

+36+7

+7 +11 +129



CIViC is now integrated into Agilent’s Cartagenia 
Bench



Also coming to cBioPortal: www.cbioportal.org/beta/

Many more:
BioGPS
DoCM
DGIdb
SolveBio
TGex
UCSC Browser
Varsome
WikiData



AACR CIViC announcement: Illumina has made a major knowledge 
donation to CIViC

Watch for another press release at ASCO and visit 
www.civicdb.org to learn more…
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How can you participate? Visit www.civicdb.org to join as a curator

Add new
content

Suggest 
revisions

Suggest 
publications

Discuss or flag 
for review
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Conclusion and future direction

• Conclusion: 
• A high-quality knowledgebase of expert-curated variant 

interpretations
• A sophisticated framework/platform for curation
• A model for community-driven open science

• Future directions:
• ClinGen collaboration – engage more expert curators
• Support complex genotypes
• Support conference proceedings
• APTRC supplement to create CIViC-based NGS panel (Salipante)
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Questions?


