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I Goal of cBioPortal

Make complex cancer genomic data
accessible and interpretable for
cancer biologists and clinicians
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Cohort exploration
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Open source and open data pﬂ .

Code is open https://github.com/cBioPortal/
Data is open https://github.com/cBioPortal/datahub/

Free to download and install
Modifications and contributions are welcome

Maintained by multiple institutions



cBioPortal is used a lot
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1. Clinical Interpretation of Variants In Cancer (CIViC)
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EGFR - EGFR Is widely recognized for its Importance in cancer.

Amplification and mutations have been shown to be driving events in 121008
many cancer types. Its role in non-small cell lung cancer, glioblastoma and

basal-like breast cancers has spurred many research and drug

development efforts. Tyrosine kinase inhibitors have shown efficacy in

EGFR amplfied tumors, most notably gefitinib and erlotinib. Mutations in

EGFR have been shown to confer resistance to these drugs, particularly

the variant T790M, which has been functionally characterized as a
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Sample ID Cancer Type Protein Change Annotat  resistance marker for both of these drugs. The later generation TKI's have Copy #
seen some success n treating these resistant cases, and targeted
LUAD-NYU1142-Tumor Lung Adenocarcinoma T790M @ 1 | seauencing of the EGFR locus has become a common practice in Amp
* | treatment of non-small cell lung cancer. Overproduction of ligands is
TCGA-49-4494-01 Lung Adenocarcinoma T790M @ another possible mechanism of activation of EGFR. ERBB ligands include Gain
TCGA-LS-ASOW-01 g e ama T790M @ 1 | ECF TGF-a AREG, EPG, BTC, HB-EGF, EPR and NRG1-4 for detalled o
information please refer to the respective ligand section).
LUAD-F00134-Tumor Lung Adenocarcinoma L858R @ Gain
T790M Entries: predictive: 38, prognostic: 2.
LUAD-NYU1142-Tumor Lung Adenocarcinoma L858R @ Amp
EGFR T790M was one of the very first mutations recognized to confer
LUAD-NYU704-Tumor Lung Adenocarcinoma L858R @ resistance to targeted therapies in non-small cell lung cancer. While Gain
successful in amplified EGFR, the efficacy of the first and second
JAD-RT-S01771-T.. ! 3 s e 2 . i
LOARHESIY L Aoenocarcinona LB59h, L& generation TKI's (eriotinib, gefitinib, neratinib) in treating patients Ok
LUAD-RT-S01856-T Lung Adenocarcinoma L858R @ harboring this mutation before treatment is notably lower. This lack of Amp
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2, Integrative Genomics Viewer (IGV)
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3. Next Generation Clustered Heat Map (NG-CHM

Summary Clinical Data Heatmaps CN Segments Selected: 92 patients | 92 samples @ N & Groups
Nﬂ)Aﬂ‘g o TCGA Next-Generation Clustered Heat Map (NG-CHM) Compendium
Single Study Maps

Click on any thumbnail image shown below to open in the NG-CHM viewer. ‘

Choose one or more criteria:

GenelProbe vs Sample Gene/Probe vs Gene/Probe
Cancer Type :
ACC - Adrenocortical carcinoma

Sample vs Sample

Platform
Select platform

Heatmap Type mRNA Expression
Select heat map type

See other Heat Map Collections |
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tcga_rnaseqv2_acc_v2.0_sample_sample
NG-CHM Viewer Help
| Quick User Guide (Video) |
Other User Guides / Videos

Reverse Phase Protein Array

mIRNA Expression

tcga mima ace v2.0 mima sample

tcga mirna ace v2.0 mima mirna

tcga mirna acc v2.0 sample sample




4. Cancer Digital Slide Archive (CDSA)

Patient:  TCGA-BK-AOCC, 69 years old, Endometrial Cancer (Uterine Serous Carcinoma/Uterine Papillary Serous Carcinoma), LIVING (10 months), DiseaseFree (10 months) Uterine Corpus Endometrial Carcinoma (TCGA, Nature 2013)

‘Samples: @ TCGA-BK-AOCC-01, Primary, Stage lll
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cBiocPortalData [EXX]

Quick Reference  User Start Guide APl Reference Guide

cBioPortalData

cBioPortal data and MultiAssayExperiment

5. R Package cBioPortalData - Biocon

Links

Browse source code at
https://github.com/waldronlab/
cBioPortalData/

Report a bug at
ithub.com/waldronlab/
cBioPortalDatarissues

Overview License
This project aims to import all cBioPortal datasets as MultiAssayE; objects in It offers some advant: ——
over the CDGS-R package: =
1. The MultiAssayExperiment class explicitly links all assays to the patient clinical/pathological data Developers
2. The MultiAssayExperiment class provides a flexible APl including harmonized subsetting and reshaping to convenient wide Levi Waldron
and long formats. Author

3. It provides complete datasets, not just for subsets of genes
4. It provides automatic local caching, thanks to BiocFileCache.

MultiAssayExperiment Cheatsheet

Summary of the MultiAssayExperiment API (Ramos et al. Can. Res. 2017; DOI: 10.1158/0008-5472.CAN-17-0344)

Marcel Ramos

Author, maintainer
Dev status

© build /failing

Cﬂsnﬂandl‘unn n Description

Returned class

Constructors
i Create a i object
ist Create an ist from a List or list
Accessors
colData Get or set data that describe patients / biological units
experiments Get or set the list of experimental data objects as original classes
assays Get the list of experimental data numeric matrices
assay Get the first experimental data numeric matrix
sampleMap Get or set the map relating observations to subjects
metadata Get or set additional data descriptions
rownames Get row names for all experiments
colnames Get column names for all experiments
Subsetting
maeli,j, k] Get rows, columns, and/or experiments
mae[i,,] i: GRanges, character, integer, logical, List, list
mael, j,] j: character, integer, logical, List, list
mae[,, k] k: character, integer, logical
mae[[n]] Get or set object of arbitrary class from experiments.
mael[n]] n: character, integer, logical
maeScolumn Get or set colData column
getWithColData(mae, k) Extract a single assay with associated colData; k: character, integer
Management
complete.cases Identify subjects with complete data in all experiments
duplicated replicated®  Identify subjects with replicate observations per experiment

anyReplicated

Displays whether there are any replicate observations in each assay

MultiAssayExperiment
Experimentlist

DataFrame
Experimentlist
SimpleList

matrix, matrix-like
DataFrame

list

Characterist
Characterlist

MultiAssayExperiment
MultiAssayExperiment
MultiAssayExperiment
MultiAssayExperiment
(varies)

vector (varies)
(varies)

vector (logical)
list of LogicalLists
vector (logical)

intersectRows
intersectColumns
prepMultiAssay

Merge replicate within each using function

Return features that are present for all

Retum subjects with data available for all
Troubleshoot common problems when constructing main class

list

ductor



6. NDEx Pathway Analysis

Modify Que MSK-IMPACT Clinical Sequencing Cohort (MSKCC, Nat Med 2017) Queried genes are altered in - 5494 (53%) of queried patients °
4 Samples with mutation and CNA data (10336 patients / 10945 samples) - CDKN2A, MDM2 & 2 other genes ¢ « 5746 (52%) of queried samples
OncoPrint Cancer Types Summary Mutual Exclusivity Plots Mutations Comparison/Survival CN Segments Pathways Download

Pathways Help &

Choose Pathway Source:  PathwayMapper ([E=

Layout
@ sortby @ similarity () p-value () Overlap Signor: Cell cycle: G1/S phase transition Default v @ -&:

WP2261 - Gliobl signaling p - Homo sapiens
! 4/ 82 unique genes Similarity: 0.24

CDKN2A MDM2 MDM4 TP53

GFs

Cell cycle G1/S phase transition

&mor 3721 unique genes Similarity: 0.24
CDKN2A MDM2 TPS3

WP2516 - ATM signaling pathway - Homo sapiens
@& 3 /40 unique genes Similarity: 0.23

MDM2 MDM4 TP53

DNA_replication

Malignant Melanoma %

Sor 3731 unique genes Similarity: 0.21 .
G1/S_transition CDC25A «——————— CHEK2 «
CDKN2A MDM2 TP53 v
AR ¥ / A A
A : :

p53 pathway }
7> 4757 unique genes Similarity: 0.20 !

CDKN2A MDM2 MDM4 TP53

WP1742 - TP53 network - Homo sapiens

DNA_damage

\%& 3 /20 unique genes Similarity: 0.19

CDKN2A MDM2 TP53

Luminal Breast Cancer
&mor 3739 unique genes Similarity: 0.18
e ngis |
CDKN2A MDM2 TP53 Cell_cycle_block
Cell cycle G2/M phase transition l
&mor 3 /34 unique genes Similarity: 0.16 MYC <«--- SMAD3

CDKN2A MDM2 TP53
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Existing ITCR Collaborations
cBioPortalData

0 '& +E. R (() &7 OPENN&B!

Datahub (Curated Files) Backend & EST API

(geash N
e My | Frontend |

Import Process

New tab (IFrame): CDSA, NG-CHM, NDEXx

Frontend component: IGV
Annotations: CIViC’s REST API



Potential ITCR Collaborations
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