
Genome Resources
Sequences | Variants | Interpretations



RESOURCES FOR GENOMICS: UCSC GENOME BROWSER

▸ Originated from the 
Human Genome 
Project 

▸ Most widely used 
general genome 
browser 

▸ many default 
tracks 

▸ many species 
▸ customization with 

"BED" files

genome.ucsc.edu

http://genome.ucsc.edu


RESOURCES FOR GENOMICS: HUMAN GENOME RESOURCES AT NCBI

▸ Entry point for 
genome reference 
data 

▸ Human genome 
assemblies 

▸ Human variant 
collections (dbVar, 
ClinVar, dbSNP) for 
download

www.ncbi.nlm.nih.gov/projects/
genome/guide/human/

https://www.ncbi.nlm.nih.gov/projects/genome/guide/human/
https://www.ncbi.nlm.nih.gov/projects/genome/guide/human/


RESOURCES FOR GENOMICS: ENSEMBL

▸ Entry point 
for many 
genome data 
services and 
collections 

▸ Downloads 
("BioMart"), 
REST API

www.ensembl.org/Homo_sapiens/Info/Index

https://www.ensembl.org/Homo_sapiens/Info/Index/www.ncbi.nlm.nih.gov/projects/genome/guide/human/


Where to find genome variant data ... 



Reference Resources for Human Genome Variants
NCBI:dbSNP


• single nucleotide polymorphisms (SNPs) and multiple small-scale variations 
• including insertions/deletions, microsatellites, non-polymorphic variants 

NCBI:dbVAR

• genomic structural variation  
• insertions, deletions, duplications, inversions, multinucleotide substitutions, mobile element insertions, 

translocations, complex chromosomal rearrangements 
NCBI:ClinVar


• aggregates information about genomic variation and its relationship to human health 
EMBL-EBI:EVA


• open-access database of all types of genetic variation data from all species 
Ensembl


• portal for many things genomic...



RESOURCES FOR CANCER GENOMICS



RESOURCES FOR GENOMICS: CLINGEN

▸ "The Genomic Variant WG 
brings together 
representatives from the 
Sequence and Structural 
Variant communities for 
focused discussions on 
resolving discrepancies in 
variant interpretation and 
creating consistent curation 
guidelines." 

▸ Interpreted genome variants 
with disease association

clinicalgenome.org

https:hhttps://www.clinicalgenome.org


RESOURCES FOR GENOMICS: CLINGEN & CLINVAR

▸ ClinVar (an NCBI database/
resource) is used as basis for 
curated variant <-> disease 
associations in ClinGen 

▸ ClinGen - a funded project 
(application/funding limited) 

▸ ClinVar - an internal NIH 
resource (dependent on political 
"goodwill")

clinicalgenome.org

https://www.clinicalgenome.org


RESOURCES FOR CANCER GENOMICS



RESOURCES FOR GENOMICS - THEY MAY BREAK SOMETIMES ...

as of 2018-09-19



VARIANT RESOURCES FOR CANCER GENOMICS

Wagner et al. A harmonized meta-knowledgebase of clinical interpretations of cancer genomic variants. Nature Genetics (under review 2018)

Resource name Primary institute

Constituent 
Knowledge 

base
Cancer 
focused

Therapeutic 
evidence

Predisp. 
evidence

Diagnostic 
evidence

Prognostic 
evidence

Variant 
emphasis URL

Cancer Genome Interpreter (CGI) Institute for Research in 
Biomedicine, Barcelona, Spain x x x Somatic https://www.cancergenomeinterpreter.org/home

Clinical Interpretation of Variants 
in Cancer (CIViC)

Washington University School of 
Medicine (WashU) x x x x x x All variants www.civicdb.org

JAX Clinical Knowledgebase 
(CKB) The Jackson Laboratory x x x x x x Somatic https://ckb.jax.org/

Molecular Match Molecular Match x x x x Somatic https://app.molecularmatch.com/

OncoKB Memorial Sloan Kettering 
Cancer Center x x x Somatic http://oncokb.org/#/

Precision Medicine 
Knowledgebase (PMKB) Weill Cornell Medical College x x x x x x Somatic https://pmkb.weill.cornell.edu/

BRCA exchange GA4GH x x x Germline http://brcaexchange.org/

Cancer Driver Log (CanDL) Ohio State University (OSU) / 
James Cancer Hospital x x Somatic https://candl.osu.edu/

Gene Drug Knowledge Database Synapse x x x x Somatic https://www.synapse.org/#!Synapse:syn2370773/wiki/62707

MatchMiner Dana-Farber Cancer Institute x Somatic http://bcb.dfci.harvard.edu/knowledge-systems/

COSMIC Drug Resistance Curation Wellcome Trust Sanger Institute x x Somatic http://cancer.sanger.ac.uk/cosmic/drug_resistance

My Cancer Genome Vanderbilt University x x x x Somatic https://www.mycancergenome.org/

NCI Clinical Trials National Cancer Institute of the 
National Institutes of Health x Somatic www.cancer.gov/about-cancer/treatment/clinical-trials

Personalized Cancer Therapy 
Database MD Anderson Cancer Center x x x x x Somatic https://pct.mdanderson.org/#/home

ClinGen Knowledge Base ClinGen x Germline https://www.clinicalgenome.org/resources-tools/

ClinVar National Center for 
Biotechnology Information 
(NCBI)

x x All variants http://www.ncbi.nlm.nih.gov/clinvar/

Pharmacogenomics 
Knowledgebase (PharmGKB) Stanford University x Germline https://www.pharmgkb.org/

The Human Gene Mutation 
Database (HGMD)

Institute of Medical Genetics in 
Cardiff x Germline http://www.hgmd.cf.ac.uk



Beyond a Single Resource: 
Federation



Task: Exploring Genome Resources
• primary deposition databases

• interpreted databases (e.g. variant annotations...)

• suggestion: VICC paper (Wagner et al.)


‣ Wagner et al (2020): A harmonized meta-knowledgebase of clinical interpretations of somatic genomic variants in cancer


• make some notes about different genome resources and their primary use

➡Don't think only "human" ¯\_(ツ)_/¯ 


