'awv cBioPortal

n for Cancer Genomics

Webinar 2: Mutation Detalls & Patient View

May 7, 2020

Dana-Farber
Cancer Institute

/ ; * Toronto General
| . Memorial Sloan Kettering ‘ h h @"I f \) u H N Toronto Western

\ ; ; Princess Margare

L EATECh CRNbCT. the y e The Children’s Hospital of Philadelphia - Totsa Rbah



Webinar Schedule &= cBioPortal

0 for Cancer Genomics

o April 30: Introduction to cBioPortal

e May 7: Mutation Detalls & Patient View
e May 14: OQL & Expression

e May 21: Group Comparison

e May 28: APl & R Client

All webinars are on Thursdays 11am-12pm EDT
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Questions? ‘awv cBloPortal

0 for Cancer Genomics

e Please ask questions using the Q&A feature
e \We will try to answer some live, some directly, and some on future webinars
e [he recording of all webinars will be posted on https://cbioportal.org/tutorials/

e |f you still have questions after the webinar, please ask them via our Google
Group


https://cbioportal.org/tutorials/

cBioPortal overview .2 cBioPortal

e Platform for exploratory and interactive visualization, analysis and
download of large-scale cancer genomics data sets

e Open source software jointly developed by Dana-Farber Cancer Institute, Memoria
Sloan Kettering Cancer Center, Princess Margaret Cancer Centre, Children’s Hospita
of Philadelphia, and The Hyve

e Public website (cBioPortal.org) with public data (TCGA, ICGC, published
sequencing studies)
¢ Private instances are installed at academic and commercial institutions
world-wide
e You can make OncoPrints and Lollipop plots with your own data (“Visualize Your
Data” page)



Answers to FAQs from first webinar &= cBioPortal

0 for Cancer Genomics

e \We do not reanalyze / reprocess original data
e Variants are all mapped to the same isoforms from their genomic coordinates

e Only data available with the original publications will be available in cBioPortal
e Mutations
e (linical data (often limited, sometimes more complex, incl. survival)
e (Copy-number alterations
e MRNA expression
e DNA methylation
e Protein and phosphoprotein levels



Answers to FAQs from first webinar iy &rBCa'Qel?G?{Otm?CE

e Use of normal samples
e normal blood or adjacent tissue Is used In mutation and copy-number

analysis (study-specific, some studies don’t use matched normals)
e display of normal mMRNA expression levels is currently not supported
e z-scores for mMRNA expression are usually computed using all tumor
samples as the reference pool
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Data sources Background biological data
e.g. networks, 3D protein structure
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Clinical data; Molecular data:

* [reatments e Mutations e MRNA expression
e Survival e [usions e Protein levels
® ciC e Copy number e DNA Methylation®

as» cBioPortal
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Interpretation???



https://genie.cbioportal.org/
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Driver vs passenger mutations - which one is which?
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How can you distinguish drivers from VUS in cBioPortal? & CBioPortal
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Clinical data: Molecular data:

* [reatments o Mutations e MRNA expression
e Survival e [FUSIONS e Protein levels
® cticC. e Copy number e DNA Methylation

Interpretation
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Mutation details page: Example ERBB2 .42" CBioPortal

for Cancer Genomics

MSK-IMPACT Clinical Sequencing Cohort (MSKCC, Nat Med 2017)
Samples with mutation and CNA data (10336 patients / 10945 samples) - ERBB2 ¢*

Queried gene is altered in - 692 (7%) of queried patients

* 726 (7%) of queried samples
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OncoPrint Cancer Types Summary Plots Mutations Comparison Survival CN Segments Pathways Download
ERBB2
Add annotation tracks v Y-Axis Max: G 59 Legend@® &
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373 Mutations: includes 17 duplicate mutations in patients with multiple samples (page 1 of 15) P & Columns~ Q
Sample ID Cancer Type Protein Change Annotation V¥ Mutation Type Copy # COSMIC Allele # Mut in
Freq (T) Sample
P-0009555-T01-IM5 Lung Adenocarcinoma L755P @ O Missense Diploid 35 0.07 1
P-0010300-T01-IM5 Lung Adenocarcinoma L755P @ LTy M Missense Amp 35 043 4
P-0010927-T01-IM5 Lung Adenocarcinoma L755P @M Missense Diploid 35 0.34 5
P-0010927-T02-IM5 Lung Adenocarcinoma L755P @ L3 M Missense Diploid 35 0.26 3
P-0007054-T01-IM5 Lung Adenocarcinoma L755A @ &M Missense Diploid 35 0.34 2
P-0000163-T02-IM3 Lung Adenocarcinoma Y772_A775dup @ N IF ins Diploid 0.24 3
P-0000594-T01-IM3 Lung Adenocarcinoma Y772_A775dup @ N IF ins Amp 0.30 5
P-0002000-T01-IM3 Lung Adenocarcinoma Y772_A775dup @ Y IF ins Diploid 0.09 1
P-0002000-T02-IM5 Lung Adenocarcinoma Y772_A775dup @ N IF ins Diploid 0.27 4
P-0002876-T01-IM3 Lung Adenocarcinoma Y772_A775dup @ N IF ins Diploid 0.33 4
P-0004045-T01-IM3 Lung Adenocarcinoma Y772 _A775dup @ M IF ins Diploid 0.30 6
P-0004472-T01-IM5 Lung Adenocarcinoma Y772_A775dup @ 'y IF ins Diploid 0.30 15
P-0005562-T01-IM5 Lung Adenocarcinoma Y772_A775dup @ P IF ins Diploid 0.28 4



Mutations In lung adenocarcinoma: All mutations EE__j cBioPortal

for Cancer Genomics

. Pan-Lung Cancer (TCGA, Nat Genet 2016)
et Samples with mutation data (1144 patients/samples) - RET, ROS1 & 15 other genes ¢ Sstiad genes are aiatad ki 815 (8.7) of gustied patientaSamipios e
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Mutations in lung adenocarcinoma + driver/VUS annotation 25__5 cBioPortal

for Cancer Genomics

. s Pan-Lung Cancer (TCGA, Nat Genet 2016) @
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Mutations in lung adenocarcinoma: Driver mutations only
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Modify Query
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Cancer Types Summary

Pan-Lung Cancer (TCGA, Nat Genet 2016)

Mutual Exclusivity

Plots

aa Samples with mutation data (1144 patients/samples) - RET, ROS1 & 15 other genes 4

Mutations Comparison Survival

Y 2450 mutations of unknown significance do not count as alterations for this analysis.
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Example: ALK
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long gene

e Often not expressed

Color samples by: Gene: ALK
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Getting help

Data Sets Web API

AQ News | | a8 CBioPortal

) FOR CANCER GENOMICS

'awv cBioPortal

R/MATLAB Tutorials FAQ News

Data Sets Web APl R/MATLAB Tutorials

' FOR CANCER GENOMICS

Tutorials

FAQs

e General Questions

: ; —
Tiftorial #1: Sixgle Study Exploration o What is the cBioPortal for Cancer Genomics?
o How do | get started?
Tutorial Objectives ;
J o What data types are in the portal?
e Introdud Tutorial #2: Single Study Query ) —
¢ Show i o What is the process of data curation®
o Fron 1 1 H
_ | Tutorial Objectives o How do | get updates on new portal developments and new data sets?
e Walkth . 2 2 : .
< sud |+ Showh Ul sackanantan o Does the portal work on all browsers and operating systems?
o Clini
" ool . ol | Tutorial Objectives o How do | cite the cBioPortal?
. Sl . pod | o Showaf Tutorial #4: Virtual Studies o Can | use figures from the cBioPortal in my publications or presentations?
o Mut e Walk th . .
B - s | Tutorial Objectives o Can | save or bookmark my results in cBioPortal?
Z ?:: e Explainl Tutorial #5: Onco Query Language (OQL)
$ 2 e Highligh e Delined
e Showa * Showh ' Tutorial Objectives
— + oot Tatoral #6: Group Gomparisor cBioPortal for Cancer Genomics Discussion Group
e Explair
» showtl | Tytorial Objectives 60 of 2034 topics (99+ unread) G+ Goiiﬁg|€
SR e Explain what the new group comparison functionality enables
e Delineate the different ways to define groups and enter the group comparison
view
e Highlight potential use cases for group comparison functionality PROTOCOL CANCER
o ' . .
> Integrative Analysis of Complex Cancer Genomics and
Clinical Profiles Using the cBioPortal
> >
Jianjiong Gao', Biilent Arman Aksoy', Ugur Dogrusoz?, Gideon Dresdner' , Benjamin Gross', S. Onur Sumer', Yichao Sun’, Anders
Jacobsen', Rileen Sinha', Erik Larsson®, Ethan Cerami'#, Chris Sander’, and Nikolaus Schultz’
. Sci. Signal. 02 Apr 2013:
Vol. 6, 1ssue 269, pp. pl1

DOI: 10.1126/scisignal.2004088




Using cBioPortal for publication 2" cBioPortal

0 for Cancer Genomics

e Please use cBioPortal in your publications!
e Figures are downloadable as PDF/SVG so you can customize them

e (Cite the studies that generated the data you are using (if applicable)

e (Cite cBioPortal

”.ﬂ!' cBioPortal Data Sets Web APl R/MATLAB Tutorials FAQ News Visualize Your Data About
J FOR CANCER GENOMICS

Query Quick Search Beta! Download Please cite: Cerami et al., 2012 & Gao et al., 2013




Questions? ‘awv cBloPortal

0 for Cancer Genomics

e Join us for the remaining webinars

e [he recording of all webinars will be posted on https://cbioportal.org/tutorials/
e |f you still have questions, please ask them via our Google Group


https://cbioportal.org/tutorials/

Webinar Schedule &= cBioPortal

0 for Cancer Genomics

o April 30: Introduction to cBioPortal

e May 7: Mutation Detalls & Patient View
e May 14: OQL & Expression

e May 21: Group Comparison

e May 28: APl & R Client

All webinars are on Thursaays 11am-12pm EDT



