cBioPortal Tutorial #2:
Single Study Query

Query one or multiple genes in a single dataset



Tutorial Objectives

e Show how to run a single-study query from the main page
e \Walk through each of the data/analysis tabs in a single-study query

o OncoPrint o Co-expression

o Cancer Types Summary o Comparison/Survival
o  Mutual Exclusivity o CN Segments

o Plots o Pathways

o Mutations o Download

e Show how to modify and re-run a query

In this tutorial, blue ... While green boxes ask
boxes provide an a biological question that
overview of each tab on we can answer using
cBioPortal ... cBioPortal.




Overview of Tabs in a Single Study Query

Note that depending on the query run and the data available for a particular study, not all of these will be
present (e.g. a study without mRNA expression data will not have a Co-expression tab)

OncoPrint: Overview of genetic alterations per sample in each query gene

Cancer Types Summary: Frequency of alteration in each query gene in the detailed cancer types
included in this study

Mutual Exclusivity: Statistical analysis to determine if query genes are mutually exclusively altered
Plots: explore the relationships among genetic alterations, gene expression, protein levels, DNA
methylation and available clinical features

Mutations: Details about mutations called in each query gene

Co-expression: Explore which genes have mRNA/protein levels correlated with query genes
Comparison/Survival: Explore overlaps, outcomes, clinical attributes and genomic data
comparisons among groups of samples as defined by the query

CN Segments: Explore copy number changes with the Integrated Genomics Viewer (IGV)
Pathways: Explore queried genes in TCGA-defined pathways

Download: Download data or copy sample lists



We’'re going to run a query in a TCGA Lower-Grade
Glioma study. The next few slides will show how to
run this query from the Query page. You can also run
the same query from a Single Study Exploration, as
we did in Tutorial #1.
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Another How-To video is posted! This one shows
how to use patient view to explore the longitudinal
evolution of patients, for patients with multiple
profiled samples or available clinical histories.
youtube.com/watch?v=Hbbs-t...

[[J Metastatic Solid Cancers (UMich, Nature 2017)

[J MSS Mixed Solid Tumors (Broad/Dana-Farber, Nat Genet 2018)
[J SUMMIT - Neratinib Basket Study (Multi-Institute, Nature 2018)

[CJ TMB and Immunotherapy (MSKCC, Nat Genet 2019)

[[J Tumors with TRK fusions (MSK, Clin Cancer Res 2020)

[J Cancer Therapy and Clonal Hematopoiesis (MSK, Nat Genet 2020)

[ China Pan-cancer (OrigiMed2020)
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[J Pan-cancer analysis of whole genomes (ICGC/TCGA, Nature 2020)

Pediatric Cancer Studies

[J Pediatric Preclinical Testing Consortium (CHOP, Cell Rep 2019)
[J Pediatric Acute Lymphoid Leukemia - Phase Il (TARGET, 2018)
[0 Pediatric Rhabdoid Tumor (TARGET, 2018)

[J Pediatric Wilms' Tumor (TARGET, 2018)

[ Pediatric Acute Myeloid Leukemia (TARGET, 2018)

[J Pediatric Neuroblastoma (TARGET, 2018)

[ Pediatric Pan-Cancer (DKFZ, Nature 2017)

[[J Pediatric Pan-cancer (Columbia U, Genome Med 2016)

[J Acute Lymphoblastic Leukemia (St Jude, Nat Genet 2016)
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3. Select “Query By Gene”
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Single study query

4. This section lists all
data types available for
the selected study.
Select data types to
query. By default,
Mutations and CNA will
be selected (if available).

Query Quick Search

Selected Studies: Modify

—P» Select Genomic Profiles:

5. Select sample set. For
most studies, an
appropriate sample set
will be automatically
selected given the data
types selected in Step 4.

—P» Select Patient/Case Set:
To build your own case set,
try out our enhanced Study View.

Enter Genes:

Hint: Learn Onco Query Language (OQL)
to write more powerful queries (7'

Link to this page

Submit Query N <—

Download

Brain Lower Grade Glioma (TCGA, PanCancer Atlas) (514 total samples)

Mutations @

Structural Variant @

Putative copy-number alterations from GISTIC @

J mRNA Expression. Select one of the profiles below:
O mRNA expression z-scores relative to diploid samples (RNA Seq V2 RSEM) ©
O mRNA expression z-scores relative to all samples (log RNA Seq V2 RSEM) @

[ Protein expression z-scores (RPPA) @

Samples with mutation and CN

5. Type gene(s) or
select from
pre-defined gene
lists. cBioPortal
will confirm that all
entries are valid

User-defined List

-

IDH1 EGFR

Please cite: Cerami et al., 2012 & Gao et al., 2013

gene symbols.

@ All gene symbols are valid.

6. Submit query

Refine your query:
You can use Onco
Query Language
(OQL) to define
which specific
alterations to
include. See
specifications or
OQL tutorial.



http://www.cbioportal.org/oql
https://www.cbioportal.org/tutorials#oql
https://www.cbioportal.org/

Performing a query as shown in the previous slides
or as shown in Tutorial #1 will both bring you to
Results View, shown on the next slide.

Results View is made up of multiple tabs, each with
specific functionality, which all share a header.



Results View Header: General Information

The name of the study. The number (percentage) of
Click to view the full samples/patients with an alteration
study in Study View. in any of the query genes
S;ﬁ;?etawhe;ﬁgﬁgneaﬂigs:\a dgﬁgévp:ti:giZfii{egtlﬁsD)H 1 &EGFR # Queried genes are altered in 444 (87%) of queried patients/samples o
OncoPrint Cancer Types Summary Mutual Exclusivi Plots Mutations Co-expression Comparison/Survival CN Segments Pathways Download T
The number of samples and patients included Save a link to the current session.
in the query. Note that these numbers can Useful for sharing with others or
differ from each other if some patients have returning to a query at a later date.

more than one tumor sample profiled.

Click on the number of patients/samples to go
to Study View for just the queried samples.
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https://www.cbioportal.org/results/oncoprint?genetic_profile_ids_PROFILE_MUTATION_EXTENDED=lgg_tcga_pan_can_atlas_2018_mutations&genetic_profile_ids_PROFILE_COPY_NUMBER_ALTERATION=lgg_tcga_pan_can_atlas_2018_gistic&cancer_study_list=lgg_tcga_pan_can_atlas_2018&Z_SCORE_THRESHOLD=2.0&RPPA_SCORE_THRESHOLD=2.0&data_priority=0&profileFilter=0&case_set_id=lgg_tcga_pan_can_atlas_2018_cnaseq&gene_list=IDH1%2520EGFR&geneset_list=%20&tab_index=tab_visualize&Action=Submit

Results View Header: Variant Settings

Use this menu to control how alterations are visualized. Changes
made here are immediately reflected across Results View. However
over the € to confirm how individual tabs reflect these selections.

v

Brain Lower Grade Glioma (TCGA, PanCancer Atlas) )
= : . tered . - o
Modify Query Sl Samples with mutation and CNA data (511 patients/samples) - IDH1 & EGFR & Queried genes are altered in 444 (87%) of queried patients/samples

Annotate Data @

OncoPrint | Plots Mutations Co-expression Comparison/Survival CN Segments Pathways Download

Putative drivers vs VUS:

FoT— OnceKB driver annotation = .| Set the definition of a putative driver vs

Hotspots variant of unknown significance (VUS).
IDH1 [J cBioPortal >=/0
EGFR [J COSMIC >=/0 -
S iR e ChECK bOXes to exclude VUS (as defined above) or germline
T alterations. When checked, VUS or germline alterations are
[J Exclude alterations (mutations, structural . .
catasioard copytumber of oo T considered not present, so a sample with only VUS or
Hoslocice germline alterations will be treated as an unaltered sample.
(J Exclude germline mutations R
[CJ Exclude unprofiled samples 4

Check box to exclude samples where queried genes are not
(O Exclude samples that are unprofiled in . . . .
e — profiled or genomic profiles are not available.

) Exclude samples that are unprofiled in
every queried gene and profile.
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https://www.cbioportal.org/results/oncoprint?genetic_profile_ids_PROFILE_MUTATION_EXTENDED=lgg_tcga_pan_can_atlas_2018_mutations&genetic_profile_ids_PROFILE_COPY_NUMBER_ALTERATION=lgg_tcga_pan_can_atlas_2018_gistic&cancer_study_list=lgg_tcga_pan_can_atlas_2018&Z_SCORE_THRESHOLD=2.0&RPPA_SCORE_THRESHOLD=2.0&data_priority=0&profileFilter=0&case_set_id=lgg_tcga_pan_can_atlas_2018_cnaseq&gene_list=IDH1%2520EGFR&geneset_list=%20&tab_index=tab_visualize&Action=Submit

But wait! What if | changed my mind?
Can we modify a query?



Modify Query

Click on “Modify Query”. This button is available

on all tabs and can be used at any time. This will

bring up the query interface from the homepage
(see next slide for a screenshot).

Brain Lower Grade Glioma (TCGA, PanCancer Atlas) h . o ] ’ e
Modlfy Query Samples with mutation and CNA data (511 patients/samples) - IDH1 & EGFR & Quaried genes sew slternd In $44 BT%) of gueried petients/swbpiee

OncoPrint Cancer Types Summary Mutual Exclusivity Plots Mutations Co-expxession

Comparison/Survival CN Segments Pathways Download

AddTracks~ =~ Sort~ Mutations~ View~ Download~ Q @I 30 % @ You can also click the #° for a quick edit
o1 . of the queried genes, including OQL
edits. To change other query settings,
EGFR 1% | “ . ”
use the “Modify Query” button.
Genetic Alteration B Missense Mutation (putative driver) ¥ Missense Mutation (unknown significance) Structural Variant (unknown significance) |Amp|iﬂcation No alterations
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https://www.cbioportal.org/results/oncoprint?genetic_profile_ids_PROFILE_MUTATION_EXTENDED=lgg_tcga_pan_can_atlas_2018_mutations&genetic_profile_ids_PROFILE_COPY_NUMBER_ALTERATION=lgg_tcga_pan_can_atlas_2018_gistic&cancer_study_list=lgg_tcga_pan_can_atlas_2018&Z_SCORE_THRESHOLD=2.0&RPPA_SCORE_THRESHOLD=2.0&data_priority=0&profileFilter=0&case_set_id=lgg_tcga_pan_can_atlas_2018_cnaseq&gene_list=IDH1%2520EGFR&geneset_list=%20&tab_index=tab_visualize&Action=Submit

Cancel Modify Query = Brain Lower Grade Glioma (TCGA, PanCancer Atlas) Queried genes are altered in 444 (87%) of queried patients/samples e

Samples with mutation and CNA data (511 patients/samples) - IDH1 & EGFR &
[}
Modify Query

Select Studies for Visualization & Analysis: 1 study selected (514 samples) Deselect all Search. v
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lagrancer Studies 9 Quick select: | TCGA PanCancer Atlas Studies | | Curated set of non-redundant studies

The existing query is pre-populated for preomesues = pacancor studies
your convenience. You can change the ===« g e e it

H H ines 3 [CJ MSS Mixed Solid Tumors (Broad/Dana-Farber, Nat Genet 2018) 249 samples @ 8 &

study, the genomic profiles, the ) SOUMT- s St et P e N 21
nal Gland 3 e

H [CJ TMB and Immunotherapy (MSKCC, Nat Genet 2019) 1661 samples @ 8 &

patient/case set or the gene set. B 5w o s omcaros ey

1 4 S b H t” h (] Cancer Therapy and Clonal Hematopoiesis (MSK, Nat Genet 2020) 24146 samples @ 8 €

S I m ply h It u m I W e n you a re by Tract 13 [CJ China Pan-cancer (OrigiMed2020) 10194 samples @ & &

[JJ Pan-cancer analysis of whole genomes (ICGC/TCGA, Nature 2020) 2922 samples @ 8 &

happy with the modified query. trinry T i

Pediatric Cancer Studies

Bone 2

[ Pediatric Preclinical Testing Consortium (CHOP, Cell Rep 2019) 261 samples @ 8 €
Bowel T [ Pediatric Acute Lymphoid Leukemia - Phase Il (TARGET, 2018) 1978 samples @ & &
Select Genomic Profiles: Mutations @

Structural Variant @
Putative copy-number alterations from GISTIC @
[J mRNA Expression. Select one of the profiles below:
O mRNA expression z-scores relative to diploid samples (RNA Seq V2 RSEM) @
O mRNA expression z-scores relative to all samples (log RNA Seg V2 RSEM) @
O Protein expression z-scores (RPPA) @

Select Patient/Case Set:
To build your own case set,
try out our enhanced Study View.

Samples with mutation and CNA data (511) X v

Enter Genes:

s In this case, I've
e oeemo: 4+———— gdded a third gene
(IDH2) to the query.

@ All gene symbols are valid.
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. Summary of alterations per sample. Each sample is a
OnCOPrI nt column. Each gene is a row. Different kinds of genetic

alterations are highlighted with different colors.

Al Brain Lower Grade Glioma (TCGA, PanCancer Atlas) [ - . .
Modify Query = Samples with mutation and CNA data (511 patients/samples) - IDH1, EGF Sa m ples are Sorted by flacgenss are alteraciin 465 {31 %) of quetied pateanta/sampiss o

gene and type(s) of

OncoPrint Cancer Types Summary Mutual Exclusivity Plots Mutations . pnts Pathways Download
genetic event(s) detected.

Add Tracks~ = Sort~ | Mutations~ View~ Download~ Q @ 28 % @ O
IDH1 7%
EGFR n% | T
IDH2 5% I =
Genetic Alteragion ¥ Inframe Mutation (unknown significance) ™ Missense Mutation (putative driver) & Missense Mutation (unknown significance) Structural Variant (unknown significance)

I Amplification | Deep Deletion No alterations

The percentage of samples with an
alteration in each query gene.

To change the order, click on a gene
name and drag, or click on the . Samples
will re-sort based on this new order.
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OncoPrint; Features

Add clinical tracks,
heatmaps (eg RNA [ Change
levels) or other data the
(eg Arm-level CNA). sample
Available data sorting Customize
varies by study. order visualization
OncoPrint - Cancer Types S ary MutuaEyy/Pots Mutations Co-expression Comparison/Survival CN Segments Pathways Download
vy
Add Tracks~ Sort~ = Mutations~ View~ @ Downloadv Q @ 28 % @@ O
Clinical s8 Heatmap 3 Arm- el CNA 1 Microbiome 1 —
Select all (5) age n
Name —
%Diagnosis Age 00.8%
Change the Download ﬁgure as PNG, Inknown significance) Structural Variant (unknown significance)
rules by which PDF or SVG. Download
mutations are patient/sample IDs in
colored. same order as OncoPrint.
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https://www.cbioportal.org/results/oncoprint?genetic_profile_ids_PROFILE_MUTATION_EXTENDED=lgg_tcga_pan_can_atlas_2018_mutations&genetic_profile_ids_PROFILE_COPY_NUMBER_ALTERATION=lgg_tcga_pan_can_atlas_2018_gistic&cancer_study_list=lgg_tcga_pan_can_atlas_2018&Z_SCORE_THRESHOLD=2.0&RPPA_SCORE_THRESHOLD=2.0&data_priority=0&profileFilter=0&case_set_id=lgg_tcga_pan_can_atlas_2018_cnaseq&gene_list=IDH1%2520EGFR%2520IDH2&geneset_list=%20&tab_index=tab_visualize&Action=Submit

OncoPrint: Zoom

Change the zoom by

clicking the zoom in/out
There may be more samples hiding off-screen. Scroll icons or moving the

to the right or zoom out or use minimap to see them. slider or typing a value

OncoPrint Cancer Types Summary Mutual Exclusivity Plots Mutations Co-exp;ssinomparison/SurV|vaI CN Segments Pathways Download

) Click here to
open
TR T LI NN | MUY || (g 4 T I O | I | Y| O I T “minimap" (T |1 TR W [ | | PSR o | A T [ Y

Add Tracks +  Sort~ = Mutations~ View~ Download v | Q @ 58 % @ | O

Diagnosis Age

IDH1 7% LLLLLLL R R L LR L Rt Rt )] ] ULLLLLLLELLLEEE DR R LR R Rl (See beIOW) RN RN RN RN RRRN R RnRRRARRHom
EGFR nw ||
IDH2 5% Il
()
Genetic Alteration ¥ Inframe Mutation (unknown significance) @ Missense Mutation (putative driver)  # Missense Mutation (unknown significance) Structural Variant (unknown significance) ‘
| Ampiification || Deep Deletion . ; . e
Minimap shows a small version of the full OncoPrint o
Diagnosis Age 11 gll®  Nodaa and allows you to zoom in each direction | B
independently. The rectangle can be dragged to move .
around OncoPrint or resized to change the zoom. O———0ag

This button zooms OncoPrint to /
show all samples with alterations

Link to this page
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OncoPrint: What can we learn?

OncoPrint Cancer Types Summary Mutual Exclusivity Plots Mutations Co-expression Comparison/Survival CN Segments Pathways Download

Add Tracks~ = Sort~ | Mutations~ View~ Download~ Q @ 28 % @ | O

b Laled bl e, b binshd oot i R 0 L

Diagnosis Age

IDH1 7%
EGFR n% | T
IDH2 s% | ==
Genetic Alteration ¥ Inframe Mutation (unknown significance) ™ Missense Mutation (putative driver) & Missense Mutation (unknown significance) Structural Variant (unknown significance)
IAmpIiﬁcation |Deep Deletion No alterations
Diagnosis Age 1“ 87 No data
Q: Are genetic alterations in these Q: Is there an association between alterations
genes mutually exclusive? in a particular query gene and age?
A: We can see that samples with A: We can see that patients with mutations or
alterations in one gene tend to not amplifications in EGFR tend to be older than
have alterations in the other genes. those with mutations in IDH1/IDH2
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Now we're going to go through all the other tabs and
ask some questions about alterations in IDH1, IDHZ2
and EGFR in the TCGA Lower-Grade Glioma study.

Note: Depending on the data available for a
particular study, not all of the following tabs will be
present (e.g. a study without expression data will not
have a Co-expression tab)



Ca ncer TypeS S umma ry Histogram of the frequency of alterations in

each gene for each detailed cancer type.

OncoPrint Cancer Types Summary Mutual Exclusivity Plots Mutations Co-expression Corr

PIOtS for a” —Pp  AlQueredGenes  1DH1 (B 1DH2
q u e rl ed g e n eS (O Cancer Study O Cancer Type @ Cancer Type Detailed

tog ether and Y-Axis Value: Alteration Frequency v Min. # Total Cases: (&) 10 Show Genomic Afteration Types Opt.ltonsl to
each individual 0 o L <+— customize

Sort X-Axis By: Y-Axis Values v Min. % Altered Cases: 9, 0% 1 H 1
gene are o% 1956 visualization

av a I | a b I e a S 3 of 4 categories (Cancer Type Detailed) are shown based on filtering.
separate tabs. a

Hover over a bar to see
r additional details.
e Q: Are alterations in EGFR more frequent in a
i & 4 | S particular subtype of glioma?
s & | pE———
RN, A ———— A: Yes, astrocytoma appears to have a much
» Yo%, higher frequency of EGFR alteration than
oligoastrocytoma or oligodendroglioma.
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Mutual Exclusivity

OncoPrint Cancer Types Summary Mutual Exclusivity Plots

The analysis tested 3 pairs between the 3 tracks in the OncoPrint.

Mutual exclusivity Co-occurrence  [] Significant only

A B Neither A Not B B Not A
IDH1 EGFR 67 390 50
IDH1 IDH2 96 391 21
EGFR IDH2 433 54 24

Mutation:

All pairwise
combinations of query
genes analyzed for
mutual exclusivity or
co-occurrence in the

queried samples.

Both Log2 Odds Ratio
4 <-3
3 <-3
0 <-3

Shojing 1-3 of 3

A positive value here suggests that alterations
in these genes co-occur in the same samples,
while a negative value suggests that
alterations in these genes are mutually
exclusive and occur in different samples.

CN Segrl

On the OncoPrint tab we could
see visually that alterations in
these three query genes tended to
be mutually exclusive. Here we
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Q: Several genes on chr7 show high expression correlation with
EGFR within this cohort (see table on the left). Why might that be?

A: EGFR is also located on chr7 and is frequently gained in some
subtypes of glioma which could explain these correlated increases in
expression. This can be further explored in the “CN Segments” tab.
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. This tab enables the comparison of all available data types between
COm pa riIson samples with or without alterations in the query genes. This tab replaces
and enhances the old “Enrichments” tab.

The Comparison tab is the same as the Group Comparison functionality
that is accessible from Study View. See the Group Comparison Tutorial
for more details about the functionality of this tab.

OncoPrint Cancer Types Summary Mutual Exclusivity Plots Mutations Co-expression Comparison/Survival CN Segments Pathways Download

Groups: (drag to reorder) s R IICEE N MVAETEEGINACEN | IDH1 (394) || EGFR (54) || IDH2 (24) | Select all | Deselect all <

Overlap Survival Clinical Genomic rations mRNA Protein Microbiome Sigi¥Ryre

Groups can be toggled on or off by
clicking on them them. Analyses will
update as the selections change.

By default, the “Altered” (one or more Additional groups (deselected
alterations in one or more query genes) by default) correspond to each
and “Unaltered” (no alterations in any track shown in OncoPrint.

query gene) groups are selected.
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The Overlap subtab shows samples or patients

Com pa rison : Ove rlap that may overlap among the selected groups.
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o

Samples overlap Patients overlap

B Altered group
M Unaltered group
Select one or more regions in the overlap

plot to create a new group. If you are
R ER - s
to your profile for future use. Saved
groups can be found under the “Groups”
button in Study View.
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Comparison: Survival

OncoPrint Cancer Types Summary Mutual Exclusivity Pl

Groups: (drag to reorder) | Altered group (465) | Unaltered group (46)

Select among
different outcome
measures. Options
here depend on

Overlap Survival Clinical Genomic Alterations mRNA Protein

@ Patients (4) that overlap in the selected groups are excluded from pa

O Interpret all results with caution, as they can be confounded by many different variables that are not controlled for in these analyses. Consider consulti

The Survival subtab replaces the old “Survival”
tab. This subtab will only be visible if outcome data
is available for the selected study.

ots Mutatio

EEEXZ) o2 24) | Select all | Deselect all

Microbiome Signature

Note: These plots reflect
data as provided by the
study. We do not perform
any additional processing.

tient-level analysis below.

Min. # Patients 3 o | coumns~ q | Overall
per Group:
. HH Overall patient survival status.

ata aval a | |ty O r Survival Type Number of Patients p-Value »  g-Value
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Progression Free 438 <10 <10 100%
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90%
Showing 1-4 of 4 i { B EGFR

80%

Q: Do patients with alterations in
IDH1 have different outcomes
compared to patients with
alterations EGFR?

A: Patients with alterations in IDH1
have significantly better OS than
patients with alterations in EGFR.
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Compa riSOH : Clinical data among the selected groups.

Click on a clinical
attribute to visualize
the data in the plot
on the right.

The Clinical subtab compares all available clinical

OncoPrint Cancer Types Summary Mutual Exclusivity Plots Mutations Co-expression Comparison/Survival CN Segments Pathways Download
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© Interpret all results with caution, as they can be confounded by many different variables that are not controlled for in these analyses. Consider consulting a statistician.

© Samples (4) that overlap in the selected groups are excluded from sample-level analysis below.
© Patients (4) that overlap in the selected groups are excluded from patient-level analysis below.
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& | Columns ~ Q | PlotType 100% stacked bar chart -
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£5
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Oncology, Third
Edition ICD-0-3
Histology Code 20
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Grade
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Score ,o& 6\0
Buffa Hypoxia Score  Patient Wilcoxon Test 1.559e-6 4.790e-6 7 %
Radiation Therapy Patient Chi-squared Test ~ 3.100e-5 8.330e-5 p—
New Neoplasm Event  Patient Chi-squared Test ~ 6.512e-5 1.474e-4
Post Initial Therapy
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Comparison:

Molecular Profiles

The molecular profiles
subtabs replace the old
“‘Enrichments” tab.
These analyses ask whether
Genomic Alterations
(mutations/copy-number
alterations) or mRNA
expression or protein
expression in a particular
gene is enriched in one of the
selected groups. These, and
additional subtabs like
Microbiome Signature, will be
visible depending on the data
available for each study.
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Comparison: Molecular Profiles

Select which types of
alterations to include
in the analysis

Select sample-level or
patient-level analysis
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this button to re-run the query with a gene added.
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Comparison
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Deletion

with alterations in IDH1, IDH2 4 Amgaceicn samples with NF1

and EGFR (see table). Try mutations relative to

adding NF1 to the query (Check | cuom seaion samples with query
the box next to NF1 and then | o oo o gene alterations.

click “Add checked genes to Sampl-eve enrctments | v | | Envichdn.. v | 0 sioncantony i .> & PN o

Gene Cytoband Altered group Unaltered group Log Ratio p-Value qg-Value ~ Enriched in

que ry” ) and examine the O NF1 17q112 20 (4.30%) 15(3261%) - 2% el e ([ICEED
OnCOPr'nt and the Mutual [ TP53 17p13.1 241 (51.83%) 8(17.39%) — 1.58 4.118e-6 0.0349

[J ATRX Xg21.1 201 (43.23%) 5 (10.87%) 1.99 5.109e-6 0.0349 Altered group
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View copy number for each sample at each query

CN Seg ments gene via the Integrated Genomics Viewer (IGV).

e R - T e Toggle track labels, a vertical line
oo o @D o 4 Plots for each gene appear on a separate tab. || marking the center of the viewing screen,
a9 and a vertical line that moves with your

= cursor. Use @ € to zoom in or out.
o]

chr7:55,085,710-55,280,321 = Q 194 kb

IGV hgte  ch7 v

55,100 kb

Click ¥£* for track settings,
. including expanding the height
of each sample (see below)

<+ Each row is a single sample

{Refseq Genes H—aHH-HH—H—H—— - —t o o] Gene
= H——H-HH—HH +HHt + H Hi 4.
" DT TR TR TR
H HHHH—HH——H— H—HH
structures —

end 55175275
value 3.4095

sample TCGA-S9-A6U0-01

atient TCGA-S9-A6UO
study Igg_tega_pan.
numberOfProbes 266

Click on a read for details |

Link to this page


http://software.broadinstitute.org/software/igv/
https://www.cbioportal.org/results/cnSegments?genetic_profile_ids_PROFILE_MUTATION_EXTENDED=lgg_tcga_pan_can_atlas_2018_mutations&genetic_profile_ids_PROFILE_COPY_NUMBER_ALTERATION=lgg_tcga_pan_can_atlas_2018_gistic&cancer_study_list=lgg_tcga_pan_can_atlas_2018&Z_SCORE_THRESHOLD=2.0&RPPA_SCORE_THRESHOLD=2.0&data_priority=0&profileFilter=0&case_set_id=lgg_tcga_pan_can_atlas_2018_cnaseq&gene_list=IDH1%2520EGFR%2520IDH2&geneset_list=%20&tab_index=tab_visualize&Action=Submit&clinicallist=AGE&plots_horz_selection=%7B%22selectedGeneOption%22%3A1956%2C%22dataType%22%3A%22COPY_NUMBER_ALTERATION%22%2C%22selectedDataSourceOption%22%3A%22gistic%22%7D&plots_vert_selection=%7B%22selectedGeneOption%22%3A1956%2C%22dataType%22%3A%22MRNA_EXPRESSION%22%2C%22selectedDataSourceOption%22%3A%22rna_seq_v2_mrna_median_all_sample_Zscores%22%2C%22logScale%22%3A%22true%22%7D&plots_coloring_selection=%7B%22colorByCopyNumber%22%3A%22false%22%7D&mutations_gene=IDH1&mutations_transcript_id=ENST00000275493&comparison_subtab=clinical

CN Segments

OncoPrint Cancer Types Summary Mutual Exclusivity Plots Mutations Co-expression Comparison/Survival CN Segments Pathways Download
Whole Genome IDH1 EGFR IDH2 o
IGV hets  chr v chr7:52,069,224-58,296,807 | Q, 6,227 kb (Cursor Guide ) (Center Line ) (savesva) ° = 0
53 mb g 54 mb ; 55 mb ; 56 mb . 57 mb x 58 mb
oNa] - —_ —— e

Q: Are amplifications of EGFR focal or
broad?

A: By zooming out, we can see that
high-level amplifications (deeper red) are
focal at the EGFR locus, while low-level

ol e e bk m w4 wamn | gains (lighter red) are broad. If we continue
WL - . to zoom out, we will see that low-level gains

often encompass the entire chromosome.

Link to this page



https://www.cbioportal.org/results/cnSegments?genetic_profile_ids_PROFILE_MUTATION_EXTENDED=lgg_tcga_pan_can_atlas_2018_mutations&genetic_profile_ids_PROFILE_COPY_NUMBER_ALTERATION=lgg_tcga_pan_can_atlas_2018_gistic&cancer_study_list=lgg_tcga_pan_can_atlas_2018&Z_SCORE_THRESHOLD=2.0&RPPA_SCORE_THRESHOLD=2.0&data_priority=0&profileFilter=0&case_set_id=lgg_tcga_pan_can_atlas_2018_cnaseq&gene_list=IDH1%2520EGFR%2520IDH2&geneset_list=%20&tab_index=tab_visualize&Action=Submit&clinicallist=AGE&plots_horz_selection=%7B%22selectedGeneOption%22%3A1956%2C%22dataType%22%3A%22COPY_NUMBER_ALTERATION%22%2C%22selectedDataSourceOption%22%3A%22gistic%22%7D&plots_vert_selection=%7B%22selectedGeneOption%22%3A1956%2C%22dataType%22%3A%22MRNA_EXPRESSION%22%2C%22selectedDataSourceOption%22%3A%22rna_seq_v2_mrna_median_all_sample_Zscores%22%2C%22logScale%22%3A%22true%22%7D&plots_coloring_selection=%7B%22colorByCopyNumber%22%3A%22false%22%7D&mutations_gene=IDH1&mutations_transcript_id=ENST00000275493&comparison_subtab=clinical

Pathways

Link to this page

The Pathways tab replaces the now retired “Network” tab. This tab in
an integration with PathwayMapper. The tab enables exploration of

the queried genes in the context of Pathways defined by TCGA. For
more detail on this tab, refer to the Pathways Tutorial.

OncoPrint Cancer Types Summary Mutual Exclusivity Plots Mutations Co-expression Comparison/Survival CN Segments Pathways Download
@t L0 RTK-RAS
o~
) o e a
-
\Z\ Pathway name Score v+ Genes matched
‘T‘ @ RTK-RAS 1.00 EGFR
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Cell survival Translation

Powered by PathwayMapper

Showing 1-10 of 10
Show TCGA PanCancer Atlas pathways only @

Ranking options

Match count v @

[ Consider alteration frequency @


http://www.pathwaymapper.org/
https://www.cbioportal.org/tutorials#pathways
https://www.cbioportal.org/results/pathways?genetic_profile_ids_PROFILE_MUTATION_EXTENDED=lgg_tcga_pan_can_atlas_2018_mutations&genetic_profile_ids_PROFILE_COPY_NUMBER_ALTERATION=lgg_tcga_pan_can_atlas_2018_gistic&cancer_study_list=lgg_tcga_pan_can_atlas_2018&Z_SCORE_THRESHOLD=2.0&RPPA_SCORE_THRESHOLD=2.0&data_priority=0&profileFilter=0&case_set_id=lgg_tcga_pan_can_atlas_2018_cnaseq&gene_list=IDH1%2520EGFR%2520IDH2&geneset_list=%20&tab_index=tab_visualize&Action=Submit&clinicallist=AGE&plots_horz_selection=%7B%22selectedGeneOption%22%3A1956%2C%22dataType%22%3A%22COPY_NUMBER_ALTERATION%22%2C%22selectedDataSourceOption%22%3A%22gistic%22%7D&plots_vert_selection=%7B%22selectedGeneOption%22%3A1956%2C%22dataType%22%3A%22MRNA_EXPRESSION%22%2C%22selectedDataSourceOption%22%3A%22rna_seq_v2_mrna_median_all_sample_Zscores%22%2C%22logScale%22%3A%22true%22%7D&plots_coloring_selection=%7B%22colorByCopyNumber%22%3A%22false%22%7D&mutations_gene=IDH1&mutations_transcript_id=ENST00000275493&comparison_subtab=clinical

Download

OncoPrint Cancer Types Summary

Downloadable Data Files

Mutual Exclusivity Plots

Copy-number Alterations (OQL is not in effect)

Mutations (OQL is not in effect)

Structural Variants (OQL is not in effect)

Altered samples: List of samples with alterations

Unaltered samples: List of samples without any alteration

Sample matrix: List of all samples where 1=altered and O=unaltered

Log2 copy-number values &

mRNA Expression, RSEM (Batch normalized from lllumina

HiSeq_RNASeqV2)

mRNA expression z-scores relative to diploid samples (RNA Seq V2

RSEM)

mRNA expression z-scores relative to all samples (log RNA Seq V2

RSEM)
Protein expression (RPPA) @
Protein expression z-scores (RPPA) @

Putative arm-level copy-number from GISTIC &
Microbiome Signatures (log RNA Seq CPM) @

Gene Alteration Frequency

Gene Symbol
IDH1

EGFR

IDH2

Num Samples Altered
394

54

24

Type of Genetic Alterations Across All Samples

Study ID

lgg_tcga_pan_can_atlas_2018
Igg_tcga_pan_can_atlas_2018
Igg_tcga_pan_can_atlas_2018
lgg_tcga_pan_can_atlas_2018
Igg_tcga_pan_can_atlas_2018
Igg_tcga_pan_can_atlas_2018
lgg_tcga_pan_can_atlas_2018

Link to this page

Sample ID

TCGA-CS-4938-01
TCGA-CS-4941-01
TCGA-CS-4942-01
TCGA-CS-4943-01
TCGA-CS-4944-01
TCGA-CS-5390-01
TCGA-CS-5393-01

(i]

(i)

i}

Download data or copy lists of samples.

Mutations

& Tab Delimited Format
& Tab Delimited Format
& Tab Delimited Format
Iy Copy | & Download
Ih Copy | & Download
Ith Copy | & Download
& Tab Delimited Format

& Tab Delimited Format
& Tab Delimited Format

& Tab Delimited Format

& Tab Delimited Format
& Tab Delimited Format

Co-expression

Tracks added in the OncoPrint tab can be downloaded here.

Tracks added in the OncoPrint tab can be downloaded here.

Patient ID

TCGA-CS-4938
TCGA-CS-4941
TCGA-CS-4942
TCGA-CS-4943
TCGA-CS-4944
TCGA-CS-5390

Comparison/Survival CN Segments
| & Transposed Matrix
| & Transposed Matrix
| & Transposed Matrix
| @ Query | € Virtual Study
| @ Query | € Virtual Study
| & Transposed Matrix
| & Transposed Matrix
| & Transposed Matrix
| & Transposed Matrix
| & Transposed Matrix
| & Transposed Matrix
Percent Samples Altered v
7%
1%
5%
Showing 1-3 of 3
Altered ~ IDH1
1 R132H (Driver)
1 no alteration
1 R132H (Driver)
1 R132H (Driver)
1 R132H (Driver)
1 R132H (Driver)
1 R132H (Driver)

TCGA-CS-5393

Pathways

Download

Download queried data types for the

queried genes.

Download all other data types for the

queried genes.

B &  Coumns~

Q

-

Frequency of gene alteration for each

gene in the query

n o

Columns ~

EGFR

no alteration
AMP (Driver)
no alteration
no alteration
no alteration
no alteration

AMP (Driver)

IDH2

no alteration
no alteration
no alteration
no alteration
no alteration
no alteration

no alteration

List of all samples with
status of each query gene.



https://www.cbioportal.org/results/download?genetic_profile_ids_PROFILE_MUTATION_EXTENDED=lgg_tcga_pan_can_atlas_2018_mutations&genetic_profile_ids_PROFILE_COPY_NUMBER_ALTERATION=lgg_tcga_pan_can_atlas_2018_gistic&cancer_study_list=lgg_tcga_pan_can_atlas_2018&Z_SCORE_THRESHOLD=2.0&RPPA_SCORE_THRESHOLD=2.0&data_priority=0&profileFilter=0&case_set_id=lgg_tcga_pan_can_atlas_2018_cnaseq&gene_list=IDH1%2520EGFR%2520IDH2&geneset_list=%20&tab_index=tab_visualize&Action=Submit&clinicallist=AGE&plots_horz_selection=%7B%22selectedGeneOption%22%3A1956%2C%22dataType%22%3A%22COPY_NUMBER_ALTERATION%22%2C%22selectedDataSourceOption%22%3A%22gistic%22%7D&plots_vert_selection=%7B%22selectedGeneOption%22%3A1956%2C%22dataType%22%3A%22MRNA_EXPRESSION%22%2C%22selectedDataSourceOption%22%3A%22rna_seq_v2_mrna_median_all_sample_Zscores%22%2C%22logScale%22%3A%22true%22%7D&plots_coloring_selection=%7B%22colorByCopyNumber%22%3A%22false%22%7D&mutations_gene=IDH1&mutations_transcript_id=ENST00000275493&comparison_subtab=clinical

Download

OncoPrint Cancer Types Summary Mutual Exclusivity

Downloadable Data Files

Copy-number Alterations (OQL is not in effect)

Mutations (OQL is not in effect)

Structural Variants (OQL is not in effect)

Altered samples: List of samples with alterations

Unaltered samples: List of samples without any alteration

Sample matrix: List of all samples where 1=altered and O=unaltered
Log2 copy-number values &

mRNA Expression, RSEM (Batch normalized from lllumina
HiSeq_RNASeqV2)

mRNA expression z-scores relative to diploid samples (RNA Seq V2
RSEM)

mRNA expression z-scores relative to all samples (log RNA Seq V2
RSEM)

Protein expression (RPPA) @

Protein expression z-scores (RPPA) @

Putative arm-level copy-number from GISTIC &
Microbiome Signatures (log RNA Seq CPM) @

Gene Alteration Frequency

Gene Symbol Num Samples Altered
IDH1 394

EGFR 54

IDH2 24

Type of Genetic Alterations Across All Samples

Study ID Sample ID
Igg_tcga_pan_can_atlas_2018
Igg_tcga_pan_can_atlas_2018
Igg_tcga_pan_can_atlas_2018
Igg_tcga_pan_can_atlas_2018
Igg_tcga_pan_can_atlas_2018
Igg_tcga_pan_can_atlas_2018
lgg_tcga_pan_can_atlas_2018

Link to this page

Plots

TCGA-CS-4938-01
TCGA-CS-4941-01
TCGA-CS-4942-01
TCGA-CS-4943-01
TCGA-CS-4944-01
TCGA-CS-5390-01
TCGA-CS-5393-01

(i]

(i)

i}

Download data or copy lists of samples.

Mutations

& Tab Delimited Format
& Tab Delimited Format
& Tab Delimited Format
Ih Copy | & Download
Ih Copy | & Download
Ith Copy | & Download
& Tab Delimited Format

& Tab Delimited Format
& Tab Delimited Format

& Tab Delimited Format

& Tab Delimited Format
& Tab Delimited Format

Tracks added in the OncoPrint tab can be downloaded here.

Tracks added in the OncoPrint tab can be downloaded here.

Co-expression

| & Transposed Matrix
| & Transposed Matrix
| & Transposed Matrix

| @ Query | € Virtual Study
| @ Query | € Virtual Study

ansposed Matrix

| & Trans

| & Transposed Mal

| & Transposed Matrix

| & Transposed Matrix
| & Transposed Matrix

Percent Samples Altered v

Showing 1-3 of 3

Patient ID

TCGA-CS-4938
TCGA-CS-4941
TCGA-CS-4942
TCGA-CS-4943
TCGA-CS-4944
TCGA-CS-5390
TCGA-CS-5393

Altered ~

1
1
1
1
1
1
1

Comparison/Survival

CN Segments Pathways Download

List of samples that have an alteration
in one or more query genes

List of samples that have no alterations
in any query genes

List of all samples with summary classification:
0 = no alteration in any query gene
1 = alteration in one or more query genes

B &  Coumns~ Q

\A 4

Advanced feature: use these
lists to build a custom sample
list to run a new query, to

B & Coumnsv Q
create virtual studies or to
R132H (Driver) no alteration no alteration .
no alteration AMP (Driver) no alteration b u I Id Cu Sto m q ro u DS .
R132H (Driver) no alteration no alteration
R132H (Driver) no alteration no alteration
R132H (Driver) no alteration no alteration
R132H (Driver) no alteration no alteration
R132H (Driver) AMP (Driver) no alteration


https://www.cbioportal.org/tutorials#virtual-studies
https://www.cbioportal.org/tutorials#group-comparison
https://www.cbioportal.org/results/download?genetic_profile_ids_PROFILE_MUTATION_EXTENDED=lgg_tcga_pan_can_atlas_2018_mutations&genetic_profile_ids_PROFILE_COPY_NUMBER_ALTERATION=lgg_tcga_pan_can_atlas_2018_gistic&cancer_study_list=lgg_tcga_pan_can_atlas_2018&Z_SCORE_THRESHOLD=2.0&RPPA_SCORE_THRESHOLD=2.0&data_priority=0&profileFilter=0&case_set_id=lgg_tcga_pan_can_atlas_2018_cnaseq&gene_list=IDH1%2520EGFR%2520IDH2&geneset_list=%20&tab_index=tab_visualize&Action=Submit&clinicallist=AGE&plots_horz_selection=%7B%22selectedGeneOption%22%3A1956%2C%22dataType%22%3A%22COPY_NUMBER_ALTERATION%22%2C%22selectedDataSourceOption%22%3A%22gistic%22%7D&plots_vert_selection=%7B%22selectedGeneOption%22%3A1956%2C%22dataType%22%3A%22MRNA_EXPRESSION%22%2C%22selectedDataSourceOption%22%3A%22rna_seq_v2_mrna_median_all_sample_Zscores%22%2C%22logScale%22%3A%22true%22%7D&plots_coloring_selection=%7B%22colorByCopyNumber%22%3A%22false%22%7D&mutations_gene=IDH1&mutations_transcript_id=ENST00000275493&comparison_subtab=clinical

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



