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The cBioPortal for Cancer Genomics

2006

Goal: Make complex cancer genomic data accessible and interpretable

for cancer biologists and clinicians.

Adapted from TCGA Nat Genet 2014
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The cBioPortal for Cancer Genomics

2006 2008
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August 2008: First specs



The cBioPortal for Cancer Genomics
October 2008: First live version

2006 2008



The cBioPortal for Cancer Genomics
January 2009: First Oncoprints

2006 2008



The cBioPortal for Cancer Genomics
2011: Four studies, 600 weekly visits
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cBioPortal over time
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Curated Studies 468

Monthly Users ~38K

Total Citations >30k

> 8,000,000 visits to 
cBioPortal.org since 2011

>93 institutional 
instances globally
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Use cBioPortal for sharing Stand Up to Cancer (SU2C) data
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First paper on cBioPortal!

Ethan OnurBen NikiChrisJJ
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Use cBioPortal for sharing MSK Clinical Sequencing Data
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Second paper on cBioPortal!

Ethan Onur Ben NikiChrisJJ Ugur
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cBioPortal goes Open Source!
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Use cBioPortal for sharing AACR Project GENIE clinical sequencing data
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CHOP decides to use cBioPortal and joins contributor community



cBioPortal over time
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ITCR funding enables many enhancements to cBioPortal:
Evolve Core Platform (Scalability, Stability, Interoperability)
New Features (New Molecular Data Types, New Analyses)
Build Open Source Community (Governance, Local Installations)
Outreach and Training
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Use cBioPortal for sharing HTAN Data
with focus on single cell and imaging 

https://cellxgene.cziscience.com/collections/4796c91c-9d8f-4692-be43-347b1727f9d8
https://www.cbioportal.org/results?cancer_study_list=msk_spectrum_tme_2022&tab_index=tab_visualize&case_set_id=msk_spectrum_tme_2022_all&Action=Submit&gene_list=MYC%250ACCNE1%250ANF1%250ABRCA1%250ATP53%250ALATS1%250ANOTCH2%250ARB1%250ACDK12%250AFAT1%250AMGA%250APIK3CA%250ABRAF%250ARECQL4%250AAGO2&generic_assay_groups=msk_spectrum_tme_2022_relative_counts%2CMonocyte%2CDendritic_cell%2CB_cell%2CEndothelial_cell%2CFibroblast%2CMast_cell%2COther%2COvarian_cancer_cell%2CPlasma_cell%2CT_cell%3Bmsk_spectrum_tme_2022_absolute_counts%2CMonocyte%2CDendritic_cell%2CEndothelial_cell%2CB_cell%2CFibroblast%2CMast_cell%2COther%2COvarian_cancer_cell%2CPlasma_cell%2CT_cell&show_samples=true
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Webinars with >1K attendees
Videos viewed >100K times
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Use of cBioPortal for sharing data by 
several different consortia
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New cBioPortal article with focus on AACR Project GENIE BPC
Joint Longitudinal Clinical and Genomic Data Analysis
Cancer Res. 2023.

Onur JJGaofei XiangIno



Study view: Cohort exploration

Patient View: Genomic and clinical timelineResults View: Gene-centric queries

Group comparison

Four main cBioPortal views



25,000 tumor samples across five cancer types, available via cBioPortal
Clinical data derived via NLP pipelines, outcome models
Within MSK: automated data updates, cohort of >90,000 patients

MSK-CHORD

Cohort of 25,000 patients, manuscript in press in Nature















Example patient with lung adenocarcinoma

EGFR exon 19 deletion → T790M mutation → ALK fusion → ALK G1202 resistance mutation + several others in cfDNA





cBioPortal Roadmap

Improve Performance Open Source Community & Outreach

internship
Biannual cBioPortal Hackathons!

Add New Data Types & Features



Visualization tools for different data modalities

MINERVAcBioPortal CELLxGENE

Multiplex Imaging DataMultimodal Data Single Cell Data

Developed By



Visualization tools for different data modalities

MINERVAcBioPortal CELLxGENE

Multiplex Imaging DataMultimodal Data Single Cell Data

Tools Integration & Joint analysis on derived data elements 



Oncoprints combining 

WGS, MSK-IMPACT, scRNASeq (cBioPortal)Multiplex imaging and H&E (Minerva)

Single Cell Data (CellXGene)

Ignacio

Vázquez-García

Sohrab 

Shahcbioportal.org/study/summary?id=msk_spectrum_tme_2022

https://www.cbioportal.org/results?cancer_study_list=msk_spectrum_tme_2022&tab_index=tab_visualize&case_set_id=msk_spectrum_tme_2022_all&Action=Submit&gene_list=MYC%250ACCNE1%250ANF1%250ABRCA1%250ATP53%250ALATS1%250ANOTCH2%250ARB1%250ACDK12%250AFAT1%250AMGA%250APIK3CA%250ABRAF%250ARECQL4%250AAGO2&generic_assay_groups=msk_spectrum_tme_2022_relative_counts%2CMonocyte%2CDendritic_cell%2CB_cell%2CEndothelial_cell%2CFibroblast%2CMast_cell%2COther%2COvarian_cancer_cell%2CPlasma_cell%2CT_cell%3Bmsk_spectrum_tme_2022_absolute_counts%2CMonocyte%2CDendritic_cell%2CEndothelial_cell%2CB_cell%2CFibroblast%2CMast_cell%2COther%2COvarian_cancer_cell%2CPlasma_cell%2CT_cell&show_samples=true
https://cellxgene.cziscience.com/collections/4796c91c-9d8f-4692-be43-347b1727f9d8
https://cbioportal.org/patient/openResource_MPIF?studyId=msk_spectrum_tme_2022&caseId=P-0042164#navCaseIds=msk_spectrum_tme_2022:P-0039615,msk_spectrum_tme_2022:P-0039726,msk_spectrum_tme_2022:P-0040980,msk_spectrum_tme_2022:P-0041572,msk_spectrum_tme_2022:P-0042164,msk_spectrum_tme_2022:P-0042548,msk_spectrum_tme_2022:P-0043571,msk_spectrum_tme_2022:P-0043587,msk_spectrum_tme_2022:P-0044084,msk_spectrum_tme_2022:P-0044784,msk_spectrum_tme_2022:P-0045494,msk_spectrum_tme_2022:P-0045589,msk_spectrum_tme_2022:P-0046401,msk_spectrum_tme_2022:P-0046857,msk_spectrum_tme_2022:P-0047883,msk_spectrum_tme_2022:P-0047947,msk_spectrum_tme_2022:P-0048524,msk_spectrum_tme_2022:P-0048525,msk_spectrum_tme_2022:P-0048554,msk_spectrum_tme_2022:P-0048695,msk_spectrum_tme_2022:P-0051130,msk_spectrum_tme_2022:P-0052274,msk_spectrum_tme_2022:P-0052385,msk_spectrum_tme_2022:P-0055908,msk_spectrum_tme_2022:P-0056224,msk_spectrum_tme_2022:P-0056958,msk_spectrum_tme_2022:P-0059884,msk_spectrum_tme_2022:P-0060511,msk_spectrum_tme_2022:P-0051015,msk_spectrum_tme_2022:P-0039734,msk_spectrum_tme_2022:P-0056102
https://cbioportal.org/patient/openResource_HE?studyId=msk_spectrum_tme_2022&caseId=P-0042164#navCaseIds=msk_spectrum_tme_2022:P-0039615,msk_spectrum_tme_2022:P-0039726,msk_spectrum_tme_2022:P-0040980,msk_spectrum_tme_2022:P-0041572,msk_spectrum_tme_2022:P-0042164,msk_spectrum_tme_2022:P-0042548,msk_spectrum_tme_2022:P-0043571,msk_spectrum_tme_2022:P-0043587,msk_spectrum_tme_2022:P-0044084,msk_spectrum_tme_2022:P-0044784,msk_spectrum_tme_2022:P-0045494,msk_spectrum_tme_2022:P-0045589,msk_spectrum_tme_2022:P-0046401,msk_spectrum_tme_2022:P-0046857,msk_spectrum_tme_2022:P-0047883,msk_spectrum_tme_2022:P-0047947,msk_spectrum_tme_2022:P-0048524,msk_spectrum_tme_2022:P-0048525,msk_spectrum_tme_2022:P-0048554,msk_spectrum_tme_2022:P-0048695,msk_spectrum_tme_2022:P-0051130,msk_spectrum_tme_2022:P-0052274,msk_spectrum_tme_2022:P-0052385,msk_spectrum_tme_2022:P-0055908,msk_spectrum_tme_2022:P-0056224,msk_spectrum_tme_2022:P-0056958,msk_spectrum_tme_2022:P-0059884,msk_spectrum_tme_2022:P-0060511,msk_spectrum_tme_2022:P-0051015,msk_spectrum_tme_2022:P-0039734,msk_spectrum_tme_2022:P-0056102
https://www.cbioportal.org/study/summary?id=msk_spectrum_tme_2022


Compare Cell Types across samples

T-cell high vs low samples Compare cell types across sites

https://www.cbioportal.org/comparison/clinical?comparisonId=640b7a8571a4b769b9dd9383&unselectedGroups=%5B%220.17-0.23%22%2C%220.25-0.39%22%5D
https://cbioportal.org/comparison/generic_assay_relative_counts?comparisonId=63d1c5ef1ba67663720b3249


Explore Article Figures in more detail



cBioPortal and CRDC

● HTAN is submitting data to CDS



cBioPortal and CRDC

● HTAN is submitting data to CDS

● GDC data now available in cBioPortal for TCGA, CPTAC



cBioPortal and CRDC

● HTAN is submitting data to CDS

● GDC data now available in cBioPortal for TCGA, CPTAC

● Future: Use CDS as “Datahub” for cBioPortal?
○ Currently using GitHub

○ Could develop an interactive interface for:

■ Browsing publicly available studies

■ Study upload

■ Discussion forum to discuss specific studies

■ Nominating publications for submission



cBioPortal Contributors and Funders

NG-CHM MusicaTK
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