cBioPortal Tutorial #7:
Pathways

Explore genomics data in the context of pathways

Last update: February 15, 2021



Tutorial Objectives

Motivate viewing cancer genomics data in context of pathways
Locate cBioPortal Pathways tabs in Results or Patient views
Introduce pathway view components

Detail pathway view toolbar operations
o Save as static images
o Perform layout
o Expand query genes [Results view only]
o Edit pathway with PathwayMapper editor [Results view only]
o Get help on notation

e Walk through different pathway ranking options [Results view only]
e List technology behind the component



Motivation for Pathways View

e (Genomic alterations in cancer often affect a relatively small number of
signaling pathways involved in cell proliferation, cell growth, apoptosis and
DNA repair, among others [1]

e The Cancer Genome Atlas (TCGA), an effort to comprehensively characterize
genomic alterations in more than 20 tumor types, produced a number of
publications with hand-drawn pathways summarizing such alterations [2]

e Pathways tabs in cBioPortal overlay alteration data from your study or
patient of interest on TCGA pathways while highlighting your genes of
interest.

e The Pathways tab is available in Results view and Patient view

[1] Bahceci et al. “PathwayMapper: a collaborative visual web editor for cancer pathways and genomic data”, Bioinformatics, 2017
[2] The Cancer Genome Atlas Program



https://doi.org/10.1093/bioinformatics/btx149
https://www.cancer.gov/about-nci/organization/ccg/research/structural-genomics/tcga

Pathways Tab in Results View

e One may be interested in viewing genetic alterations in a particular study in
the context of pathways

e Start with Results view in TP53 and MDM?2/4 alterations in “Glioblastoma
(TCGA, Nature 2008)” as an example

Not sure how to run a query to get to Results View? Review Tutorial #2: Single Study Query

Link to this page


https://www.cbioportal.org/tutorials#single-study-query
https://www.cbioportal.org/results/pathways?Action=Submit&Z_SCORE_THRESHOLD=1.0&cancer_study_id=gbm_tcga_pub&cancer_study_list=gbm_tcga_pub&case_set_id=gbm_tcga_pub_sequenced&gene_list=TP53%20MDM2%20MDM4&gene_set_choice=user-defined_list&genetic_profile_ids_PROFILE_COPY_NUMBER_ALTERATION=gbm_tcga_pub_cna_rae&genetic_profile_ids_PROFILE_MUTATION_EXTENDED=gbm_tcga_pub_mutations
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https://www.cbioportal.org/results/pathways?Action=Submit&Z_SCORE_THRESHOLD=1.0&cancer_study_id=gbm_tcga_pub&cancer_study_list=gbm_tcga_pub&case_set_id=gbm_tcga_pub_sequenced&gene_list=TP53%20MDM2%20MDM4&gene_set_choice=user-defined_list&genetic_profile_ids_PROFILE_COPY_NUMBER_ALTERATION=gbm_tcga_pub_cna_rae&genetic_profile_ids_PROFILE_MUTATION_EXTENDED=gbm_tcga_pub_mutations
https://pubmed.ncbi.nlm.nih.gov/29625050/

Results Pathways View
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https://www.cbioportal.org/results/pathways?Action=Submit&Z_SCORE_THRESHOLD=1.0&cancer_study_id=gbm_tcga_pub&cancer_study_list=gbm_tcga_pub&case_set_id=gbm_tcga_pub_sequenced&gene_list=TP53%20MDM2%20MDM4&gene_set_choice=user-defined_list&genetic_profile_ids_PROFILE_COPY_NUMBER_ALTERATION=gbm_tcga_pub_cna_rae&genetic_profile_ids_PROFILE_MUTATION_EXTENDED=gbm_tcga_pub_mutations
https://github.com/iVis-at-Bilkent/pathway-mapper#adding-genes-and-interactions
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Save current pathway as PNG

Save current pathway as SVG

Perform incremental layout, respecting current positions

Add selected genes to query

Add all valid genes in this pathway to query

Edit pathway with PathwayMapper editor

Quick help with a link to detailed documentation



https://www.cbioportal.org/study/summary?id=lgg_tcga
http://www.pathwaymapper.org/
https://github.com/iVis-at-Bilkent/pathway-mapper
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https://www.cbioportal.org/results/pathways?Action=Submit&Z_SCORE_THRESHOLD=1.0&cancer_study_id=gbm_tcga_pub&cancer_study_list=gbm_tcga_pub&case_set_id=gbm_tcga_pub_sequenced&gene_list=TP53%20MDM2%20MDM4&gene_set_choice=user-defined_list&genetic_profile_ids_PROFILE_COPY_NUMBER_ALTERATION=gbm_tcga_pub_cna_rae&genetic_profile_ids_PROFILE_MUTATION_EXTENDED=gbm_tcga_pub_mutations
https://pubmed.ncbi.nlm.nih.gov/29625050/

Results Pathways View Ranking Options
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e Match count vs percentage:

o Count the query genes matching and rank pathways based on this count. The score in our
example is 3 as all three genes are in the pathway.
o Take the ratio of query genes matching to total number of genes in the pathway. The score in
our example is 3/ 6 = 50%.
e Consider alteration frequency:

o  When checked, each matching gene will not contribute to the score as 1 unit but with its
alteration frequency of that gene. The score in our example is 35.2+14.3+6.6 = 56.1.

Link to this page



https://www.cbioportal.org/results/pathways?Action=Submit&Z_SCORE_THRESHOLD=1.0&cancer_study_id=gbm_tcga_pub&cancer_study_list=gbm_tcga_pub&case_set_id=gbm_tcga_pub_sequenced&gene_list=TP53%20MDM2%20MDM4&gene_set_choice=user-defined_list&genetic_profile_ids_PROFILE_COPY_NUMBER_ALTERATION=gbm_tcga_pub_cna_rae&genetic_profile_ids_PROFILE_MUTATION_EXTENDED=gbm_tcga_pub_mutations

Pathways Tab in Patient View

e One may be interested in viewing following types of genetic alterations of a
patient in the context of pathways

IAmpIification I Deep Deletion ll Fusion

Germline Mutation B Missense Mutation (putative driver) Missense Mutation (unknown significance)
B Other Mutation Promoter Mutation ® Truncating Mutation (putative driver)
B Truncating Mutation (unknown significance) B Inframe Mutation (putative driver) B Inframe Mutation (unknown significance)

Putative driver and unknown significance annotations are based on data from OncoKB and CancerHotspots.org.

e Start with “Patient view of an endometrial cancer case (TCGA, Nature 2013)”
as an example

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

Samples: @ TCGA-BK-A0CC-01, Primary, Stage I

Not sure how to get to patient view? Review Tutorial #3: Patient View

Link to this page


https://www.cbioportal.org/tutorials#patient-view
https://www.cbioportal.org/patient/pathways?studyId=ucec_tcga_pub&caseId=TCGA-BK-A0CC
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https://www.cbioportal.org/patient/pathways?studyId=ucec_tcga_pub&caseId=TCGA-BK-A0CC
https://github.com/iVis-at-Bilkent/pathway-mapper#adding-genes-and-interactions
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https://www.cbioportal.org/patient/pathways?studyId=ucec_tcga_pub&caseId=TCGA-BK-A0CC

Patient Pathways View
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-8 Perform incremental layout, respecting current positions

o Quick help with a link to detailed documentation

Link to this page


https://www.cbioportal.org/patient/pathways?studyId=ucec_tcga_pub&caseId=TCGA-BK-A0CC
https://github.com/iVis-at-Bilkent/pathway-mapper

Pathways tabs in cBioPortal were built using a
viewer only edition of PathwayMapper, which in turn
was based on Cytoscape.js, a fully featured graph
library in pure JavaScript.



http://www.pathwaymapper.org/
https://js.cytoscape.org/

Questions?
Check out our other tutorials
or email us at:
cbioportal@googlegroups.com



