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1. Data Portal

1. Data Portal

1.1 Getting Started with the GDC Data Portal

1.1.1 Accessing the GDC Data Portal

First, go to https://portal.gdc.cancer.gov/.

1.1.2 GDC Data Portal Header

The header of the GDC Data Portal contains frequently used links and features.

NATIONAL CANCER INSTITUTE e
m) GDC Data Portal @Video Guides Qj Send Feedback D/ Browse Annotations m Manage Sets ! Cart n —):l Login = GDC Apps
@Analysis Center ;5;. Projects G Cohort Builder @ Repository Q e.g. BRAF, Breast, TCGA-BLCA, TCGA-A5-A0G2

On the upper-left is the GDC Data Portal logo, which links to the home page of the GDC Data Portal. Below the logo are links in the
following order:

¢ Analysis Center: the central hub for accessing all the tools in the GDC Data Portal

* Projects: allows exploration of all the projects within the GDC Data Portal

* Cohort Builder: the Cohort Builder tool consists of a variety of clinical and biospecimen filters for building custom cohorts for
analysis

* Repository: allows exploration of files associated with a cohort
On the right are the following features:

¢ Video Guides: videos that demonstrate the various features of the Data Portal
* Send Feedback: send feedback to the GDC team

* Browse Annotations: the Annotations Browser, where the user can view and search for annotations that may provide
additional context when analyzing GDC data

« Manage Sets: review gene and mutation sets that have been saved, upload new sets, and delete existing sets
e Cart: the data files that are ready for download

* Login: allows authentication for access to controlled access datasets. Once authentication is successful, the eRA Commons
username will be displayed in place of the "Login" button. Clicking on the username will then allow users to see which projects
they have access to and to download an authentication token for use with the GDC Data Transfer Tool and the API.

* GDC Applications: contains links to other GDC sites and applications

¢ Search: search for a single project, case, file, gene, mutation, or annotation within the GDC Data Portal

1.1.3 Cohorts

The GDC Data Portal 2.0 is a cohort-centric cancer research platform. Users can create custom cohorts based on specific projects,

primary sites, disease types, or any combination of clinical, biospecimen, and molecular features. Custom cohorts can then be used
with various tools in the Analysis Center to perform further analysis. Files from custom cohorts can also be downloaded for further

analysis with other research tools.

If the user does not already have a custom cohort when they are in the Analysis Center, a custom cohort ("Unsaved Cohort")
containing all cases in the GDC will be automatically created. This allows the user to explore the Analysis Center without first
needing to create a cohort.

Additional cohorts can be created using the main toolbar in the Analysis Center. Cohorts can also be saved or deleted using the
main toolbar. See the section below on the Analysis Center for more information on the main toolbar.
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1.1.4 Home Page

Unsaved cohorts are not retained once the browser tab is closed. Saved cohorts continue to be accessible as long as the same
browser is used and should be available through data releases.
1.1.4 Home Page

The Analysis Center can be accessed by clicking on the "Explore Our Cancer Datasets" button on the left side of the home page.

On the right side of the home page are a human anatomical outline and a bar graph. Choosing a site on the outline or graph will
lead the user to the Analysis Center and automatically create a custom cohort consisting of cases corresponding to that site.

Cases by Major Primary Site
o Adrenal Gland
Genomic Data Commons \ ) e ouc (O
Data Portal Bome i ans St
Brain
Breast —

Cervix
Colorectal mmm s
! Esophagus [l
Eye |
Head and Neck ]

| | Kidney - mmm—
K Liver
Explore Our Cancer Datasets | \ q Lung

A repository and computational platform for cancer researchers who need to

Harmonized Cancer Datasets |
understand cancer, its clinical progression, and response to therapy.

S ‘ ) Lymph Nodes g
‘ Nervous System |
‘ Ovary [
Data Portal Summary ‘ Pa:lcreas ]
o Data el 0. December 04,2023 ) ‘ e
| _—
“ / Skin  —
= . / Soft Tissue
E =X ® & ¥ Stomach
‘ | Testis
79 69 44,451 986,114 22,534 2,930,136 ‘ Thymus
Projects Primary Sites Cases Files Genes Mutations | \ Thyroid -

Uterus s
1

2 4 5
1000s of Cases.

1.1.5 Analysis Center

The Analysis Center can be accessed by clicking on the corresponding link in the GDC Data Portal header, on the "Explore Our
Cancer Datasets" button on the home page, or on one of the sites in the human anatomical outline or bar graph.

The Analysis Center has the following sections:

* Main Toolbar: manage and create custom cohorts
* Query Expressions: displays the filters applied to the current cohort

* Analysis Tools: all analysis tools available are located in the Analysis Center as individual cards. When individual analysis tools
are launched, they are displayed in this section of the Analysis Center.

Main Toolbar

By default, the main toolbar is always visible in the Analysis Center and Tools. Users can use the main toolbar to view information
and perform a number of actions on their cohorts.

ﬂ n = 7 GAASTEASES ;

Changes not saved

The name of the current cohort is displayed in a field on the left. Previously created cohorts can be accessed by choosing this field
and selecting their names from the dropdown menu.

The main toolbar also contains a set of buttons that are used to manage or create new cohorts. To the left of the cohort name is the
"Discard Changes" button, which discards unsaved changes that have been made to the current cohort.
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1.1.5 Analysis Center

To the right of the cohort name are the following buttons:

* Save Cohort: Two options for saving cohorts are available in the dropdown menu. Select the "Save" option to save the active
cohort and any changes made to it. Select the "Save As" option to save the active cohort, along with any changes made to it, as a
new cohort. Cohorts with unsaved changes have a yellow exclamation mark icon displayed next to their names. Custom cohorts
that are saved should persist through releases and continue to be accessible if the same browser is used. When the GDC
releases new data, saved cohorts will be updated to include the newly released cases matching the filters applied to the cohort.
It is recommended that users export and securely store any cohort that cannot be easily recreated in case the
browser session is cleared.

Create New Unsaved Cohort: Adds a new unsaved cohort with all the cases in the GDC and changes the active cohort to this

new cohort

Delete Cohort: Deletes the current active cohort. This action cannot be undone.

Import New Cohort: Imports a set of cases as a cohort. These can be imported as a plain text list of UUIDs or submitter ids
(barcodes).

Export Cohort: Exports the active cohort to a file. A cohort will be exported as a list of UUIDs. Exporting a cohort allows users
to obtain a static list of the cases which are in their cohort at the time of export.

Two other buttons are located on the far right of the toolbar:

+ Expand/Collapse: Displays the number of cases associated with the current cohort. Displays summary charts of the current
cohort, as well as a table of the cases in the current cohort. The Summary View and Table View buttons can be used to toggle

between a display of the summary charts and the table.
¢ Pin/Unpin Cohort Bar: Toggles between pinning the main toolbar to the top of the Analysis Center so that it is always in view,

and unpinning it from the top of the Analysis Center.

COHORT SUMMARY CHARTS
Cohort summary charts display graphics that show the number of cases with each value of a set of commonly used properties. The
following buttons are available at the top of the summary charts:
 Files: Displays the number of files associated with the active cohort and provides the ability to add these files to the cart,
download a manifest, or download metadata associated with the files
¢ Custom Filters: Allows for the cohort to be filtered by a custom set of cases, mutations, or genes
* Biospecimen/Clinical: Downloads the biospecimen/clinical metadata for the cohort in JSON or TSV format

In the default view, the number of cases for the top five most common values are displayed. Other values can be searched by
choosing the magnifying glass button at the top right of each card.

uneaved conert o E ﬂ H B " G451 CASES ;

Changes not saved

[ ¥ 986,114 Files vH Y Custom Filters v‘[ 3 Biospecimen vH ¥ Clinical v‘ @ Summary View B Table View

Primary Site Q9 Disease Type Qo Project Q9 Program Q9 Gender o (:9
Hematopoietic And Reticuloendotheli.. Adenomas And Adenocarcinomas FIM-AD FM Female
I e ————————— I I
Bronchus And Lun: Ductal And Lobular Neoplasms TARGET-AML TCGA Male
* ] I | | ] L —————— ]
Breast Myeloid Leukemias. TARGET-ALL-P2 TARGET INot Reported .
] [__| ]
Colon Epithelial Neoplasms, Nos MP2PRT-ALL CPTAC Unknown
[ I — ] ] [ ]
Kidney Squamous Cell Neoplasms. CPTAC3 MP2PRT ‘U"SP“"‘M |
] | ]
Unknown Lymphoid Leukemias TARGET-NBL MMRF 0 10K 20K
[ —— D e — | — [ ] #of Cases
E 15

15K o

K 8K 0 5K 10K 10K
#of Cases

o 2 4K o 10K
#of Cases # of Cases # of Cases.

The middle button at the top right of each card displays the selection view. The selection view displays the same values as the
default view as a number instead of a graph. In addition, each value can be selected to filter the active cohort for cases with a

specific set of values.
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1.1.5 Analysis Center

COHORT CASE TABLE

The case table displays a list of cases in the active cohort along with associated metadata. It also allows for each case to be selected
with a checkbox for saving a new cohort or exporting metadata. All cases on the current page of the table can be selected at the
same time by using the checkbox in the header. Note that expanding the case table, with the cohort bar pinned, may obscure the

view of the analysis center or analysis tools.

mEoan e

Changes not saved

l ¥ 986,114 Files ~ H Y Custom Filters '] @ Summary View B Table View

‘ ) ‘ [ ¥ Biospecimen ~ ] [ ¥ Clinical ~ ] [ JSON ] [ TSV J Q Search @
Total of 44,451 Cases

O Cart Slides CaselD Project + Primary Site + Gender Files & Annotations

O = 40 7 TCGA-E9-AINE 7 TCGA-BRCA Breast female 92 0

O = 4 7 TCGA-DB-A13Y 7 TCGA-BRCA Breast female 74 0

@] = 48 7] TCGA-D8-A27G 7] TCGA-BRCA Breast female 72 0

O = 48 7] TCGA-E2-A1B1 7] TCGA-BRCA Breast female 72 0

@] = 48 7 TCGA-AN-AOXO 7 ICGA-BRCA Breast female 73 0

@] = 48 7 TCGA-AR-A255 7 ICGA-BRCA Breast female 72 0

@] = 48 7 TCGA-B6-AOWS 7 TCGA-BRCA Breast female 72 0

0 (=) 40 1) TCGA-GM-ASPV 7 TCGA-BRCA Breast female 7 0

O (= Fy2] 7 TCGA-S3-A6ZG 7 TCGA-BRCA Breast female 72 0

@] =) 48 7] TCGA-AR-ATAX 7] TCGA-BRCA Breast female 72 0

Show Entries Showing 1-10 of 44,451 cases < 2 3 4 5 - 4446 > »

The top right of the case table features a search function that can be used to query specific cases. The following buttons are
available at the top left of the case table:

* Save New Cohort: Allows for a new cohort to be created based on the selected cases from the table. The new cohort can
comprise only the selected cases, the selected cases added to the active cohort, or the selected cases subtracted from the active
cohort.

* Biospecimen/Clinical: Downloads the biospecimen/clinical metadata for the cohort in JSON or TSV format. When no cases are
selected, the metadata pertains to the entire cohort. When cases are selected, the metadata pertains to only the selected cases.

¢ JSON/TSV: Downloads the information in the case table in JSON or TSV format

The case summary panel can be collapsed by selecting the 'Collapse' button that replaces the 'Expand' button.

Case Summary Page

Users can launch the Case Summary Page by clicking a Case ID in the Cohort Case Table. The Case Summary Page displays case
details including the project and disease information, data files that are available for that case, and the experimental strategies
employed. A button in the top-left corner of the page allows the user to add all files associated with the case to the file cart.
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1.1.5 Analysis Center

@ TCGA-UCEC / TCGA-DI-AINO

TOTAL OF 70 FILES @ 7 ANNOTATIONS

SUMMARY
Case UUID d3e93d76-6565-454a-a085-4492024350e9 Disease Type Adenomas and Adenocarcinomas
Case ID TCGA-DI-ATNO Program TCGA
Project TCGA-UCEC Primary Site Corpus uteri
Project Name Uterine Corpus Endometrial Carcinoma Images 48 @

FILE COUNTS BY DATA CATEGORY FILE COUNTS BY EXPERIMENTAL STRATEGY
Data Category Files (n=70) Experimental Strategy Files (n=70)
Biospecimen 17 24.29% Diagnostic Slide 1 1.43%
Clinical 11.15.71% Genotyping Array 1311857%
Copy Number Variation 11 15.71% Methylation Array 6 857%
DNA Methylation 6 857% mMiRNA-Seq 3| 429%
Proteome Profiling 1 1.43% Reverse Phase Protein Array 1 1.43%
Sequencing Reads 4 571% RNA-Seq 3 429%
Simple Nucleotide Variation 16 22.86% Tissue Slide 2 2.86%
Transcriptome Profiling 4 571% WXS 16 22.86%

Import New Cohort

The Import New Cohort button in the main toolbar allows for a set of cases to be imported. These can be entered directly into the
text box as a plain text list of UUIDs or submitter ids (barcodes) or imported as a CSV, TSV, or TXT file. Users can hover over the
orange (i) to verify accepted case identifiers, delimiters, and file formats.
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1.1.5 Analysis Center

IMPORT A NEW COHORT X

Enter one or more case identifiers in the field below or upload a file to import a new cohort. There is a limit of 50,000 identifiers.

Type or copy-and-paste a list of case identifiers (i ]

id

7bba22fc-a49a-5033-ad32-1a2df8a6f864
d61abc8d-c674-58f2-af83-d18706e03514
096a7b2d-cfe8-5657-9235-e0c4645f2984
db083514-4649-5e87-b52f-5c735feea71e

A1hcaBCa haohd Eahe Q180 Q0f2,AAQ2Qar

Or choose a file to upload

i TARGET-NBL.2025-05-30.tsv

® Summary Table

Matched 53 Unmatched [El)

112D ciilhrmaittad ~acA idAantifiare mmannAaAd +A 112D tinimiiA CNC AacAc TCVW

Clicking the Submit button will prompt users to name and save their new cohort, after which it will be made the active cohort.

Query Expressions

The query expressions section displays information about the filters applied to the current cohort and allows convenient
operations to be performed on those filters.

Brain cancer cohort Clear All

| PRIMARY SITE | «| D | PROJECT | <« | GENDER | <« | YEAR OF DIAGNOSIS | >= 2000

In the top-left corner of this section is the name of the current cohort. To its right is a "Clear All" option, which will remove all
filtering applied on the current cohort.

On the top-right corner of this section are the following two buttons:

* Collapse/Expand Selected Values: by default, a full list of all the values that have been selected for each property is
displayed. This button allows the user to switch from this default expanded view to a minimized view, which only displays the
number of values selected for each property.

¢ Collapse/Expand Filters Section: by default, a maximum of three rows will be displayed at a time for the filters selected for
the current cohort. This button allows the user to switch from displaying a maximum of three rows for the selected filters to
displaying an unlimited number of rows. This button is only enabled if the display of the selected filters for the current cohort
exceeds three rows.

The main area of the query expressions section displays the filters applied to the active cohort. Individual values can be removed
by clicking on them. Properties can be removed by clicking on the "X" to the extreme right of each property group of values.

If desired, selected values can be collapsed by clicking on the left arrow on the left of the values. When collapsed, values can be
expanded again by clicking on the right arrow.
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1.1.6 Cohort Builder and Cohort Analysis

Test Cohort Clear All

|PRO:|ECT | Rl cca-BLcA x M TCGA-CESC x M TCGA-COAD x M TCGA-KIRP x M TCGA-LAML x M TCGA-LIHC x M TCGA-PRAD * M TCGA-SARC x M TCGA-SKCM x M TCGA-STAD X

Test Cohort Clear All

PROJECT x

Analysis Center Tools
Available tools are displayed under the Query Expression section of the Analysis Center.

CORE TOOLS

Cohort Builder Repository

Projects
:i‘ View the Projects available within the GDC Build and define your custom cohorts using - Browse and download the files associated

and select them for further exploration and avariety of clinical and biospecimen with your cohort for more sophisticated

analysis. features. analysis.
ANALYSIS TOOLS
| [ > o [ > ] N > |0 [ > [ > ] [ > ] $ [ > ]
4 (.1 Fag M >
BAM Slicing Download ~ Clinical Data Analysis v Cohort Comparison v Cohort Level MAF ~ Copy Number - |Gene ion CI ing ~| i -
25,621 Cases 45,087 Cases 45,087 Cases 18,010 Cases 15,245 Cases 21,169 Cases 18,889 Cases

== N
OncoMatrix ~ ProteinPaint ~ Sequence Reads v Set Operations ~ Single Cell RNA-seq ~
18,889 Cases 16,747 Cases 25,621 Cases 36 Cases

Each tool is showcased within a 'card’, which can be launched using the teal 'Play' button.

1.1.6 Cohort Builder and Cohort Analysis
To build and analyze a cohort of interest using an analysis tool in the Analysis Center:

1. Choose the Cohort Builder icon on either the GDC Data Portal header, or click on the Cohort Builder card in the Analysis Center. The
Cohort Builder will appear on the screen.

2. Create a custom cohort based on filters available in the Cohort Builder
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1.1.7 Manage Sets

NATIONAL CANCER INSTITUTE
@Video Guides Qj Send Feedback |'_,/ Browse Annotations Lﬂ Manage Sets ! Cart n —):| Login GDC Apps v

GDC Data Portal

Z= Analysis Center Projects & Cohort Builder Repositor, e.g. BRAF, Breast, TCGA-BLCA, TCGA-A5-A0G2
P y 9

m ﬂ B v A4TSe ChSES !

Cohort not saved

Unsaved_Cohort

No filters currently applied.

. COHORT BUILDER Q search

General Program Q9 a9 Disease Type Q9 Primary Diagnosis a9

Name » Cases 5 Name ~ Cases 3 Name » Cases 3 Name « Cases +
Demographic (JapoLLo 87(0.19%) () APOLLO-LUAD 87(0.19%)  (Jacinar cell neoplasms 248(0.55%)  (Jacinar adenocarcinoma 185 (0.41%)
() BEATAML1.0 882(1.97%) (L) BEATAML1.0-COHORT 826(1.85%)  (Jacute lymphoblastic leu.. 1,086 (2.43%)  (Jacinar cell carcinoma 69 (0.15%)
General Diagnosis () cDDP_EAGLE 50(0.11%) () BEATAMLI.0-CRENOLAN.. 56(0.13%) () adenomas and adenoc.. 14,536 (32.49%) (1) acinar cell tumor 31(0.07%)
Ocea 645(1.44%) () CDDP_EAGLE-1 50(0.11%)  (Jadnexal and skin appen.. 22(0.05%)  (Jacute erythroid leukae... 5(0.01%)
: . Ocmt 299 (0.67%) () CGCI-BLGSP 324(0.72%)  (Jbasal cell neoplasms 21(0.05%)  (Jacute leukemia, nos 11 (0.02%)
Disease Status and History )
(O cpPTAC 1,687 (3.77%) () CGCI-HTMCP-CC 212(0.47%)  (Jblood vessel tumors 1(0.00%)  (Jacute lymphoblastic leu... 144 (0.32%)
Disease Specific Classifications © 16 more © 80 more © 39 more © 194 more
Treatment Primary Site Q9 Tissue or Organ of Origin  Q [[: © Case ID 9
Name -~ Cases 3 Name =~ Cases 3
Exposure i Upload Cases ]
(D accessory sinuses 1(0.00%) () abdomen, nos 186 (0.42%)
5 . (O adrenal gland 722(1.61%) () adrenal gland, nos 568 (1.27%)
Biospecimen (J anus and anal canal 81(0.18%) (J ampulla of vater 4(0.01%)
(D base of tongue 26(0.06%) | (Janal canal 1(0.00%)
Molecular Filters (D bladder 767(1.71%)  (Janterior floor of mouth 2(0.00%)
(O bones, joints and articul... 257 (0.57%) () anterior mediastinum 29 (0.06%)
Available Data
© 63 more © 189 more

Custom Filters

1. Either choose the Analysis Center icon on the GDC Data Portal header, or click on the "X" on the left of the Cohort Builder header. All
the tools in the Analysis Center will be displayed on the screen.

2. Choose an analysis tool from the list of tools in the Analysis Center to perform an analysis of a cohort

1.1.7 Manage Sets

The Manage Sets button at the top of the GDC Portal stores sets of genes or mutations of interest. On this page, users can review
the sets that have been saved as well as upload new sets and delete existing sets.

NATIONAL CANCER INSTITUTE
m) @ Video Guides 'Qj Send Feedback ['_,/ Browse Annotations

GDC Data Portal Wecart @ 3] Login  EE GDCApps

Analysis Center * Projects Cohort Builder - Repository Q e.g. BRAF, Breast, TCGA-BLCA, TCGA-A5-A0G2

Upload Sets

Clicking the Create Set button shows options for creating Gene or Mutation sets.
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1.1.7 Manage Sets

NO SAVED SETS AVAILABLE

Create gene and mutation sets using the Create Set button or
from the Mutation Frequency app.

Create Set ~

Genes

Mutations

Upon clicking one of the menu items, users are shown a dialog where they can enter unique identifiers (i.e. gene symbols,
mutation UUIDs, etc.) that describe the set.

CREATE GENE SET

Enter one or more gene identifiers in the field below or upload a file to create a gene set. There is a limit of 50,000 identifiers.

Type or copy-and-paste a list of gene identifiers o

IDH1,TP53,ATRIX,PTEN,EGFR,PIK3CA,NF1

Or choose a file to upload
Upload file

® Summary Table

Matched [ Unmatched [

G rtilmnitbad AanA idAntifiare mannad Fa G i A SO Tou

o] (N I

Clicking the submit button will add the set of items to the list of sets on the Manage Sets page.

MANAGE YOUR SAVED SETS

Please be aware that your custom sets are deleted during each new GDC data release. You can export and re-upload them on this page.

Create gene and mutation sets using the Create Set button or from the Mutation Frequency app.

Create Set  ~ Export Selected Delete Selected

O Entity Type =+ Name = #Items © Actions
@] Genes Top Genes & R

Show Entries Showing 1-1of 1sets < >

Export Sets

Users can export selected sets on this page by first clicking the checkboxes next to each set, then clicking the Export selected
button at the top of the table.
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MANAGE YOUR SAVED SETS

Please be aware that your custom sets are deleted during each new GDC data release. You can export and re-upload them on this page.

Create gene and mutation sets using the Create Set button or from the Mutation Frequency app.

Create Set  ~ H o Export Selected ]I’ o Delete Selected

Entity Type = Name = #ltems Actions
Genes Top Genes & s
Show ‘ 0 ° ‘ Entries Showing 1-1of1sets

A text file containing the ID of each gene or UUID of each mutation is downloaded after clicking this button.

Review Sets

There are a few buttons in the list of sets that allows a user to get further information about each one.

1.1.7 Manage Sets

* # Items: Clicking the button under the # Items column launches a table with Gene ID and Symbol for gene sets or Mutation ID

and Consequence for mutation sets

* Delete/Download: To the right of the # Items column are buttons that will delete the set or download the list as a TSV file
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1.2 Quick Start Page

1.2 Quick Start Page

The purpose of this guide is to quickly introduce researchers to the GDC Data Portal. This is not a comprehensive overview of the
Data Portal and may not contain details for your specific use-case. Please see the rest of the Data Portal documentation pages for
information about specific tools.

Start at https://portal.gdc.cancer.gov/.

Building and Analyzing a Cohort

Step 1: Go to the Cohort Builder at the top left of the Data Portal.

Click to Expand/Collapse Animation

Animation of Browsing to the Cohort Builder

Step 2: Use the filters in the Cohort Builder to filter down the full set of GDC cases to a subset you are interested in. Filter
categories can be selected in the left panel.

Click to Expand/Collapse Animation

Animation of Filtering Down Cohort

Step 3: Save your cohort by clicking the "Save" icon in the cohort bar, choosing "Save", and naming your cohort when prompted.

Click to Expand/Collapse Animation

Animation of Saving a Cohort

Step 4: The cohort you created is now your active cohort. Go to the Analysis Center at the top left of the Data Portal. Choose the
tool you would like to use from the list. The analysis will apply to the data from your cohort.

Click to Expand/Collapse Animation

Animation of Browsing to the Analysis Center

Downloading Files

Step 1: Select your cohort of interest, create one if you have not already.

Click to Expand/Collapse Animation

Animation of Selecting an Active Cohort

Step 2: Go to the Repository tool from the Analysis Center or the top left of the portal.
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Click to Expand/Collapse Animation

Animation of Browsing to the Repository

Step 3: The Repository tool will display files that are associated with the cases in your active cohort. Narrow down your file
selection by filtering them using the panel on the left.

Click to Expand/Collapse Animation

Animation of Filtering the Repository

Step 4: When you are done filtering, add the files to your cart. Then go to the cart.

Click to Expand/Collapse Animation

Animation of Adding Files to and Browsing to the Cart

Step 5: The files in the cart can be downloaded directly from the browser or a manifest can be downloaded and passed to the
GDC Data Transfer Tool.

Click to Expand/Collapse Animation

Animation of Selecting the Cart or Manifest Download In the Cart Page

Viewing Mutations

Step 1: Select your cohort of interest or create one if you have not already.

Click to Expand/Collapse Animation

Animation of Selecting an Active Cohort

Step 2: Launch the Mutation Frequency tool from the Analysis Center.

Click to Expand/Collapse Animation

Animation of Launching the Mutation Frequency Tool

Step 3: The Mutation Frequency tool visualizes the most frequently mutated genes and the most frequent somatic mutations for
the active cohort. Narrow down your results by filtering them using the panel on the left.
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Click to Expand/Collapse Animation

Animation of Filtering Mutation Frequency

Step 4: To view the most frequent somatic mutations, navigate to the Mutations tab.

Click to Expand/Collapse Animation

Animation of Toggling to the Mutations Table

Step 5: The mutation table can be downloaded by clicking on the TSV button at the top of the table.

Click to Expand/Collapse Animation

Animation of Downloading the Mutations Table
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1.3 Cohort Builder

The Cohort Builder is a good starting point for users looking to gather information for a specific disease, project, or group of
patients. Building a cohort allows users to download files, perform analyses, and query metadata for the same group of cases in
multiple sections of the GDC Data Portal. This section will cover the process of building a cohort and downstream actions will be
documented in their respective sections.

NOTE: Filters within the Cohort Builder are applied to the cases in your cohort. If you wish to target specific types of files for
download, use the filters within the Repository.

The Cohort Builder can be accessed in one of the following ways:

¢ Selecting the Cohort Builder link in the GDC Data Portal header

NATIONAL CANCER INSTITUTE
GDC Data Portal

Analysis Center :i‘ Projects Cohort Builder - Repository

¢ Selecting the play button on the Cohort Builder card in the Analysis Center

CORE TOOLS
Projects Cohort Builder Repository
:!% View the Projects available within the GDC Build and define your custom cohorts using Browse and download the files associated
‘ and select them for further exploration and a variety of clinical and biospecimen with your cohort for more sophisticated
analysis. features. analysis.

1.3.1 Cohort Builder Panel

COHORT BUILDER Q search
General Program Qo Project Qo Disease Type Qo Primary Diagnosis

Name Cases Name = Cases ¢ Name = Cases Name = Cases &
Demographic (DJapoLLO 87(0.19%) ([ APOLLO-LUAD 87(0.19%)  (Jacinar cell neoplasms 445(0.99%) () acinar adenocarcinoma 187 (0.41%)
P
() BEATAML1.0 882(1.96%) (1) BEATAML1.0-COHORT 826(1.83%) | (Jacute lymphoblasticle.. 1,086 (241%) | (Jacinar cell carcinoma 266 (0.59%)
General Diagnosis () CDDP_EAGLE 50(0.11%) () BEATAML1.0-CRENOL.. 56 (0.12%) () adenomas and aden.. 14,549 (32.27%) | () acinar cell tumor 31(0.07%)
Ocea 645 (1.43%) | () CDDP_EAGLE-1 50(0.11%) () adnexal and skin app. 22(0.05%)  (Jacute leukemia, nos 11 (0.02%)
. - 299 (0.66% g 324 (0.72% 22 (0.05% i 144 (0.32%
Disease Status and History Ocmr ( ) (JCGCI-BLGSP ( ) DJhbasal cell neoplasms ( ) (Jacute lymphoblastic le ( )
(D cpTac 1,687 (3.74%)  (J CGCI-HTMCP-CC 212(0.47%)  (Jblood vessel tumors 1(0.00%)  (Jacute lymphocytic leu.. 1,170 (2.59%)
Disease Specific Classifications © 16 more © 80 more © 40 more © 194 more
Treatment Primary Site Q9 Tissue or Organ of Origin Q [[: © Case ID 0
Name Cases Name = Cases ¢
Exposure [ Upload Cases ]
(D accessory sinuses 1(0.00%) () abdomen, nos 236 (0.52%)
Other Clinical Attributes (J adrenal gland 725 (1.61%) (D adrenal gland, nos 609 (1.35%)
(D anus and anal canal 82(0.18%) () ampulla of vater 8(0.02%)
(D base of tongue 28(0.06%)  (Janal canal 1(0.00%)
Biospecimen (D bladder 780 (1.73%) () anterior floor of mouth 2(0.00%)
(J bones, joints and artic... 257 (0.57%) (J anterior mediastinum 40 (0.09%)
Genomic Filters
© 63 more © 194 more

Available Data

Custom Filters

The Cohort Builder tool will be displayed as a panel in the Analysis Center and is used to filter the current cohort to a specific set
of cases. The current cohort is always displayed in the main toolbar and can be changed from the main toolbar.

At the left side of the panel are a series of broad filter categories can be selected. Each filter category contains a set of specific
filters within cohort builder cards that can be used to narrow your cohort to the desired set.
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1.3.2 Cohort Builder Cards

1.3.2 Cohort Builder Cards

Each card within the Cohort Builder can be used to apply the corresponding filters on the current cohort. As filters are applied,
they will be displayed on the Query Expressions section.

Additional features can be accessed at the top right of each card's header to facilitate filtering:
* Search: the search icon can be selected to reveal or hide a search field for entering text to search within the values of the
current card. This feature is only available when the values are enums.

» Flip Card: cards can be flipped to reveal or hide a summary chart. This feature is only available when the values can be
meaningfully displayed as bar graphs.

* Reset Card: this button will reset any filtering that has been applied within the card

Primary Diagnosis

Name a Cases

: acinar adenocarcinoma 185 (0.42%)
: acinar cell carcinoma 69 (0.16%)
: acinar cell tumor 31 (0.07%)
: acute erythroid leukaemia 5 (0.01%)
: acute leukemia, nos 11 (0.02%)
: acute lymphoblastic leukem... 144 (0.32%)

O 194 more

In addition, filters in each card can be sorted, either alphabetically or by the number of cases based on current filters, by selecting
one of the two headers directly underneath the card title. The default sort is alphabetical order.
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Primary Site

Tissue or Organ of Origin

1.3.2 Cohort Builder Cards

QD

Name a

a_
Cases

Name a

-~
Cases

C] accessory sinuses

C] adrenal gland

D anus and anal canal

O base of tongue

(L] bladder

D bones, joints and articular c...

1 (0.00%)
721 (1.62%)
77 (0.17%)
26 (0.06%)
763 (1.72%)
257 (0.58%)

O 63 more

D abdomen, nos

O adrenal gland, nos

O ampulla of vater

O anal canal

D anterior floor of mouth
D anterior mediastinum

171 (0.38%)
540 (1.21%)
4 (0.01%)

1 (0.00%)

2 (0.00%)
29 (0.07%)

0 189 more

The first six (or fewer) filters are shown for each card, but can be expanded to show 20 filters at once by clicking the "+" button
which also indicates the number of additional filters not in view. The expanded view can be toggled off by clicking the resulting

"show less" button.

Primary Site Q ('O Tissue or Organ of Origin Q [(|: ©

Name a

C] accessory sinuses
C] adrenal gland

C] anus and anal canal
C] base of tongue

() bladder

D bones, joints and articular c...

-~
Cases

1 (0.00%)
721 (1.62%)
77 (0.17%)
26 (0.06%)
763 (1.72%)
257 (0.58%)

o 63 more

Name a

D abdomen, nos

O adrenal gland, nos

D ampulla of vater

O anal canal

D anterior floor of mouth
D anterior mediastinum
D anterior wall of bladder
D anus, nos

D aortic body and other pa...

D appendix
D ascending colon

(") autonomic nervous syste...

D base of tongue, nos
D biliary tract, nos

D bladder neck

D bladder, nos

D blood

D body of pancreas
D body of stomach
D bone marrow

[ ) bone. nos
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Cases

171 (0.38%)
540 (1.21%)
4 (0.01%)

1 (0.00%)

2 (0.00%)
29 (0.07%)
20 (0.04%)
73 (0.16%)
5 (0.01%)
118 (0.27%)
91 (0.20%)
18 (0.04%)
25 (0.06%)
74 (0.17%)
1 (0.00%)
584 (1.31%)
84 (0.19%)
30 (0.07%)
103 (0.23%)

7,619 (17.14%)

29 (0.07%)

@ show less
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1.3.3 Custom Filters

Biospecimen Filters

The filters within the "Biospecimen" category allow for cases that have certain types of biospecimens. For example, filtering in the
"Tissue Type" card for "normal" will ensure that cases within your cohort have a normal tissue type. These filters may be useful for
studies that require only cases for which a certain type of biospecimen is available.

Available Data Filters

Toward the bottom of the list of filter categories, "Available Data" can be selected. These filters differ from the other default filters
as they allow for cases that have certain types of associated data files. For example, filtering in the "Experimental Strategy" card
for "RNA-Seq" will only display cases in the active cohort that have associated RNA-Seq files. These filters may be useful for studies
that require only cases for which a certain type of analysis was performed.

NOTE: Some of the "Biospecimen" and "Available Data" filters are also available in the Repository, where they may be used to
specify the types of files for browsing and download. For example, selecting "WXS" in the "Experimental Strategy" card will
ensure that all cases in your cohort have WXS data. This, however, does not mean that your cohort will not also have other types of
data, such as RNA-Seq or WGS. Likewise, selecting "normal" in the "Tissue Type" card narrows your cohort to those cases that
have normal samples, but does not exclude cases with other types of samples. If the goal is to view or download only the files of a
specific type, use the filters in the Repository rather than the filters located here in the Cohort Builder.

1.3.3 Custom Filters

If a filter cannot be found within one of the categories, use the "Add a Custom Filter" button in the "Custom Filters" category to
access any filters that are not displayed. Browse through the list of additional filters, or use the search box to search for filters by
name. Once a filter is selected, it is then added to the "Custom Filters" category. A custom filter can be removed from this category
by choosing the "X" at the top right of the filter card.

ADD A CUSTOM FILTER X
Search for a property

[ aliquots‘ X
24 properties () only show properties with values

aliquots.aliquot_id

aliquots.aliquot.

The quantity in micrograms (ug) of the aliquot(s) derived from the analyte(s) shipped for sequencing and characterization.
i aliquots.aliquot_volume

The volume in microliters (ul) of the aliquot(s) derived from the analyte(s) shipped for sequencing and characterization.

aliquots.amount

Weight in grams or volume in mL.
i liquots.analyte_type_id
Asingle letter code used to identify a type of molecular analyte.
i aliquots. - id

aliquots.center.center_type
Type classification of the center (e.g. CGCC).

aliquots.cent: d

Numeric code for the center.

samples.portions.analytes.aliquots.center.name

Name of the center (e.g. Broad Institute of MIT and Harvard).
i aliquots.center.

Domain name of the center (e.g. broad.mit.edu).
samples.portions.analytes.aliquots.center.short_name
Shortened name of the center (e.g. BI).

aliquots.

Numeric value that represents the concentration of an analyte or aliquot extracted from the sample or sample portion, measured
in milligrams per milllter.

aliquots.created_

A combination of date and time of day in the form [-JCCYY-MM-DDThh:mm:ss(Z| (+| Jhh:mm]

i aliquots.no_i normal_low_pass_wgs
There will be no matched normal low pass WGS aliquots for this case that can be used for variant calling purposes. The GDC may
elect to use a single tumor calling pipeline to process this data.

i aliquots.no_| _normal_targ
There will be no matched normal Targeted Sequencing aliquots for this case that can be used for variant calling purposes. The
GDC may elect to use a single tumor calling pipeline to process this data.

i aliauots.no normal was

Filters that exist in the GDC but do not have any cases that have a value for the filter can also be removed from the "Custom
Filters" list by selecting the "Only show properties with values" box.
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1.3.4 Cohort Builder Search

Search for a property

ADD A CUSTOM FILTER

search

|

376 properties
i double_hit_|

prognosis.

Top level classification of the annotation.

follow_ups. tests.

Arare B-cell non-Hodgkin lymphoma that is characterized by the abnormal rearrangement of two genes, MYC gene and either
BCL2 or BCLG genes. Patients with this type of lymphoma usually respond poorly to standard treatments and have a poor

follow_ups.other_clinical_attributes.cd4_count
The text term used to describe the outcome of the procedure to determine the amount of the CD4 expressing cells in a sample.
iali test

int_category

Text term used to describe a specific test that is not covered in the list of molecular analysis methods.
Category describing a specific point in the time continuum, including those established relative to an event.
Asequence of letters, numbers, or other characters that uniquely identifies a study protocol.

A combination of date and time of day in the form [JCCYY-MM-DDThh:mmss{Z| (+|-Jhh:mm]

_method

diagnoses.figo_staging_edition_year

goblet_cells_t

mucosa.

time of or prior to their diagnosis.
follow_ups.follow_up_id

follow_ups.other_clinical_:

Name of the method used to determine the concentration of purified nucleic acid within a solution.

The text term used to describe the edition year of the FIGO staging system used to stage the patient's gynecologic tumor.
i _mucosa_present
The yes/no/unknown indicator sed to describe whether goblet cells were determined to be present in the esophageal columnar

follow_ups.other_clinical_attributes.risk_factor_treatment
The yes/no/unknown indicator used to describe whether the patient received treatment for a risk factor the patient had at the

follow_ups.il ive_t typ
The text term used to describe the type of immunosuppressive treatment the patient received.
lity_method_of_di

—
| Only show properties with values |

follow_ups.other_clinical_attributes.omi

The text term used to describe the method used to diagnose the patient's comorbid disease.

The Cohort Builder includes the ability to search across all the cards within it. This feature is located on the right of the Cohort

Builder header.

COHORT BUILDER

Q search

As a search term is entered, the Cohort Builder Search feature will display a list of properties that contain matching results. When
a result is moused over, additional information is displayed to its left, including a description of the property and a list of values

that match the search term.

Q_ blood|

!

Program Q9
Name « Cases 3
(D apoLLo 87 (0.20%)
() BEATAML1.0 882 (1.98%)
() copP_EAGLE 50 (0.11%)
Ocea 645 (1.45%)
e 299 (0.67%)

D CPTAC 1,577 (3.55%)

o 16 more

Primary Site Q9
Name = Cases 3
[:] accessory sinuses 1 (0.00%)
D adrenal gland 721 (1.62%)
(D) anus and anal canal 77 (0.17%)
D base of tongue 26 (0.06%)
() bladder 763 (1.72%)
D bones, joints and articular c... 257 (0.58%)

o 63 more

Project Q[
Name & Cases 3
(J apoLLO-LUAD 87 (0.20%)
() BEATAML1.0-COHORT 826 (1.86%)
() BEATAML1.0-CRENOLANIB 56 (0.13%)
() coDP_EAGLE-1 50 (0.11%)
(J cacr-BLGsP 324 (0.73%)
(J cecr-HTMCP-CC 212 (0.48%)
o 73 more

Tissue or Organ of Origin Q [[: ©
Name « Cases 3
(O abdomen, nos 171 (0.38%)
O adrenal gland, nos 540 (1.21%)
() ampulla of vater 4(0.01%)
(D) anal canal 1(0.00%)
D anterior floor of mouth 2 (0.00%)
D anterior mediastinum 29 (0.07%)
o 189 more

=) Disease Type Q
4

RELATED CATEGORIES

((Biospecimen )((General)

Name =
SHOWING 1-5OUT OF 5 FOR: BLOOD

C] acinar cell neoplasms 2
(Jacute lymphoblastic leukem... 1.0
O adenomas and adenocarci... 14,46
D adnexal and skin appendag...

[:] basal cell neoplasms

[:] blood vessel tumors

Sample Type
Category: Biospecimen

Composition
Category: Biospecimen

@ Disease Type
Category: General

Biospecimen Anatomic Site
Category: Biospecimen

Tissue or Organ of Origin
Category: General

When a result is selected, the card corresponding to the selected result will be displayed. If there are values that match the search
term, the card's search field will be automatically populated with the search term.
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1.3.5 Closing the Cohort Builder

1.3.5 Closing the Cohort Builder

Once a custom cohort is built and filtering is complete, users can close the Cohort Builder and use the custom cohort with other
tools.

To close the Cohort Builder panel and display all the tools within the Analysis Center, click on the "X" button on the left of the
Cohort Builder header.

COHORT BUILDER Q search

Alternatively, users can select the Analysis Center link or any of the other links on the GDC Data Portal header to close the Cohort
Builder.

m NATIONAL CANCER INSTITUTE
GDC Data Portal

Analysis Center & Projects Cohort Builder @ Repository

Changes made to the cohort with the Cohort Builder will persist through the other sections of the GDC Data Portal.
Users can then perform the following actions:

* Download files associated with the cohort from the Repository

* Analyze data from the cohort in the Analysis Center

1.3.6 Cohort Types

Depending on how they are modified or created, cohorts can have different types of filters and thus behave differently after a data
release with regard to the cases they contain. The following are the types of filters cohorts can have:

¢ Custom Queries

* Specific List of Cases

Custom Queries

A very common way to modify a cohort is by using the filters in the Cohort Builder. Using the filters in the Cohort Builder to build
a cohort will create a cohort with custom queries (see note below for an exception). Examples of cohorts with custom queries
would be:

1. All cases in the TCGA-BRCA project.

2. Cases with a primary site of brain and a gender of male.

Cohorts based on custom queries will change depending on the data available. For example, if a data release adds cases to the
TCGA-BRCA project, the first cohort example will include the new cases automatically and increase in size.

The query expression section will display these custom queries with information about the properties and values that were applied
as filters to the cohort.

TCGA BRCA cohort Clear All

(Prosect [ «
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1.3.6 Cohort Types

Males with brain cancer Clear All

[PRIMARYSITE | < [GENDER | <

NOTE: The Case ID filter in the Cohort Builder will result in a cohort based on a specific list of cases.

Specific List of Cases

Cohorts can also be based on a list of specific cases. These cases do not necessarily share common properties and can comprise
any group of released cases. Data releases that happen after these cohorts are created will not add additional cases to the cohort,
but could subtract cases if there were redactions. A common way to create cohorts based on a list of specific cases is to use the
Import New Cohort function in the Cohort Bar. Another common way is to create the cohorts from one of the many analysis tools
available in the GDC (e.g. Clinical Data Analysis, Mutation Frequency, or Set Operations).

The query expression section will display a case UUID with the Case ID property if the filter has only 1 specific case. Otherwise, it
will display the number of cases in the list.

Cohort with specific case Clear All

(casem [«

Cohort with specific case list Clear All

(caseo [«

NOTE: If an imported cohort was originally created by exporting a cohort with custom queries, it will still result in a cohort with
specific cases. The export function saves a list of cases, but does not preserve the custom queries used to filter for those cases.

-27/313 - © 2015-2024


../images/QueryExpressionsBrainMale.png
../images/QueryExpressionsBrainMale.png
../images/QueryExpressions1Case.png
../images/QueryExpressions1Case.png
../images/QueryExpressionsManyCases.png
../images/QueryExpressionsManyCases.png

1.4 GDC Analysis Center

1.4 GDC Analysis Center

The Analysis Center is the central hub for accessing the tools that support cohort analysis. The Analysis Center can be accessed by

clicking on the 'Analysis Center' icon in the GDC Data Portal header, the "Explore Our Cancer Datasets" button on the home page,
or one of the sites in the human anatomical outline or bar graph.

Cohort not saved

E ﬂ = B ¥ 48087 CASES !

Unsaved_Cohort

No filters currently applied.

CORE TOOLS

Projects
:!‘ View the Projects available within the GDC
‘ and select them for further exploration and
analysis.

Cohort Builder Repository

Build and define your custom cohorts using Browse and download the files associated
a variety of clinical and biospecimen

features.

with your cohort for more sophisticated
analysis.

ANALYSIS TOOLS
=] [ > oo [ > ] S [ > IR0 [ > — [ > | i [ > ] $ [ > |
h¥) (-1} g A = Lol 9
BAM Slicing Download ~ Clinical Data Analysis ~ Cohort Comparison ~ Cohort Level MAF ~ Copy Number - Gene Expression Clustering ~| Mutation Frequency ~
25621 Cases 45,087 Cases 45,087 Cases 18,010 Cases 15,245 Cases 21169 Cases 18,889 Cases
lha [ > | § |l = [ > @ [ > | T2 [ > ]
— 32; N
OncoMatrix ~ ProteinPaint ~ Sequence Reads ~ Set Operations ~ Single Cell RNA-seq ~
18,889 Cases 16,747 Cases 25621 Cases 36 Cases

The Analysis Center consists of a main toolbar and a query expressions section, both of which are always displayed. The main

toolbar displays the active cohort and can be used to create and manage custom cohorts. The query expression section displays
the filters applied to the active cohort.

Available tools are displayed under the Query Expression section of the Analysis Center. Each analysis tool is showcased within a
tool 'card', which has several items related to the analysis tool such as:

¢ Ateal 'Play' button to launch the analysis tool on the given cohort
¢ A'Demo' button that launches a demonstration of the analysis tool on an example cohort
Clicking on the name of the analysis tool in the tool card toggles a drop down description of the analysis tool

The number of cases from the cohort that the analysis will be performed on is at the bottom of the card

1.4.1 Core Tools

The 'Core Tools' section contains the GDC tools that constitute the main functionality of the Data Portal.
* Projects tool
* Cohort Builder

* Repository
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1.4.2 Analysis Tools

1.4.2 Analysis Tools
The 'Analysis Tools' section contains the tools available for specific analyses available for the active cohort.

* BAM Slicing Download
¢ Clinical Data Analysis

¢ Cohort Comparison

¢ Cohort Level MAF

¢ Copy Number Segment

* Gene Expression Clustering

Mutation Frequency

¢ OncoMatrix

ProteinPaint
¢ Sequence Reads

* Set Operations

Single Cell RNA-seq
Each can be launched by clicking the Play buttons in each of the tool cards.

If there is not sufficient data in the active cohort to use a particular tool, the play button will be grayed out and will not be usable
until a new cohort with sufficient data is selected.

CORE TOOLS
Projects Cohort Builder Repository
o View the Projects available within the GDC Build and define your custom cohorts using — Browse and download the files associated
"‘ and select them for further exploration and a variety of clinical and biospecimen with your cohort for more sophisticated
analysis. features. analysis.
ANALYSIS TOOLS
= [ > | o [ > | S [ > JEECS [ >} — [ > | e [ > | $ [ >}
, * o — BE
1A X s AN = . <
BAM Slicing Download ~ Clinical Data Analysis ~ Cohort Comparison ~ Cohort Level MAF ~ Copy Number - IGene ion ClI ing ~| i -
25,621 Cases 45,087 Cases 45,087 Cases 18,010 Cases 15,245 Cases 21169 Cases 18,889 Cases

= | B BB

‘OncoMatrix ~ ProteinPaint ~ Sequence Reads ~ Set Operations ~ Single Cell RNA-seq ~
18,889 Cases 16,747 Cases 25,621 Cases 36 Cases

1.4.3 Tool Panel

As each tool is selected, it is loaded in the 'Analysis Center' within a panel.
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3] Login
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COHORT BUILDER Q search

9 Disease Type Q9 Primary Diagnosis Q9

General

Demographic

General Diagnosis

Disease Status and History

Disease Specific Classifications

Treatment

Exposure

Biospecimen

Molecular Filters

Available Data
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To close a tool and return to the default view that displays all the tool cards within the Analysis Center, click the

the tool's header.
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() BEATAML1.0 882 (1.97%)
() cDDP_EAGLE 50 (0.11%)
[@fede 645 (1.44%)
Ocmr 299 (0.67%)
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© 16 more
Primary Site Q9
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© 63 more
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© 80 more
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1.5 Repository

1.5 Repository

1.5.1 Introduction

The Repository tool is where data files associated with each case in the current cohort can be browsed and downloaded. It also
offers file filters for identifying files of interest.

NOTE: Filters within the Repository are applied to the files associated with your cohort. If your goal is to filter the cases within
your cohort, use the filters located in the Cohort Builder.

The Repository tool can be reached in one of these two ways:

* Choosing the Repository link in the GDC Data Portal header
» Clicking the play button on the Repository card in the Analysis Center

NATIONAL CANCER INSTITUTE
GDC Data Portal

Analysis Center :i‘ Projects Cohort Builder E Repository

1.5.2 Choosing a Cohort

The files displayed in the Repository will reflect the files that are associated with the active cohort. The current active cohort is
displayed in the Main Toolbar.

unsaved conort ©~ m ﬂ B H V 44ASTCASES ¥

Changes not saved

For users who want to browse all files that are available at the GDC, create a new cohort via the main toolbar and use it with the
Repository tool.

1.5.3 Filtering a Set of Files

As most users are searching for specific types of files, a set of commonly-used default facet cards can be used in the left panel of
the Repository tool to allow users to filter the files presented in the table on the right. The facet cards are as follows:

* Experimental Strategy: Experimental strategies used for molecular characterization of the cancer

* WGS Coverage: Range of coverage for WGS aligned reads

* Data Category: A high-level data file category, such as "Raw Sequencing Data" or "Transcriptome Profiling"

* Data Type: Data file type, such as "Aligned Reads" or "Gene Expression Quantification". Data Type is more granular than Data
Category.

* Data Format: Format of the data file
* Workflow Type: Bioinformatics workflow used to generate or harmonize the data file

¢ Platform: Technological platform on which experimental data was produced

Access: Indicator of whether access to the data file is open or controlled

Tissue Type: Type of tissue collected, such as "Normal" or "Tumor"
* Tumor Descriptor: Description of the disease present in the tumor specimen, such as "Primary" or "Metastatic"

* Specimen Type: Type of material taken. This includes particular types of cellular molecules, cells, tissues, organs, body fluids,
embryos, and body excretory substances.

¢ Preservation Method: Method used to preserve the sample, such as "OCT" or "Snap Frozen"
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1.5.3 Filtering a Set of Files

Values within each facet can be sorted alphabetically by choosing the "Name" header on the top left of each card. Alternatively,
the "Files" header may be selected to sort the values by the number of files available.

Note that the categories displayed in the filters represent the values available for the active cohort.
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© 7 more
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If a different filter needs to be used, a custom filter can be applied by choosing the "Add a Custom Filter" button at the top of the
default filters. Each custom filter can then be searched and chosen within the pop-up window. Once a custom filter is selected, a
new filter card will appear at the top of the default filters. Custom filters can be removed from the Repository by choosing the X at
the top right of each filter card.

ADD A CUSTOM FILTER X
Search for a property

contamination X
8 properties D Only show properties with values

analysis.input_files.contamination
analysis.input_files.contamination_error
contamination

contamination_error

.output_files.
output_files. ination_error

index_files.contamination
index_files.contamination_error
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1.5.4 Viewing Images

1.5.4 Viewing Images

To view images associated with the active cohort, select the View Images button above the files table to launch the Slide Image
Viewer.

1.5.5 Files Table

The table shows the list of all the files associated with the active cohort, subject to any filtering that has been applied in the
Repository. By default, the table provides the following information for each file:

* Access: Displays whether the file is open or controlled access. Users must login to the GDC Portal and have the appropriate
credentials to access these files.

* File Name: Name of the file. Clicking the link will bring the user to the File Summary Page.

* Cases: The number of cases associated with the file

* Project: The Project that the file belongs to. Clicking the link will bring the user to the Project Summary Page.

* Data Category: Type of data

* Data Format: The file format

» File Size: The size of the file

* Annotations: Whether there are any annotations

Additional information such as Data Type and Experimental Strategy can be displayed using the Customize Columms button

above the table. The table can be sorted by clicking on the headers, and the search bar above the table can be used to locate
specific files.

The JSON / TSV buttons will download the files' details (file name, file size, data category, access type, etc.) in JSON and TSV
format, respectively.

1.5.6 Downloading a Set of Files

When filtering has been completed, files are ready to be downloaded. Depending on the number and size of files, the GDC has
several options and recommendations for downloading them. While any amount of data can be downloaded using the GDC Data
Transfer Tool or the API, files can be downloaded directly from the Data Portal if the size is 5 GB or less in total and the number of
files does not exceed 10,000. For any downloads larger than 5 GB or 10,000 files, it's recommended that the download be
performed using the GDC Data Transfer Tool.

Generating a Manifest File for the Data Transfer Tool

Select the Manifest button above the table to generate a manifest file required for batch download using the Data Transfer Tool.
The manifest contains a list of the UUIDs corresponding to the files associated with the active cohort, subject to any filtering in the
Repository.

Adding/Removing Files to the Cart for Download

Downloads can also be performed using the Cart by first adding a set of files to the Cart. This can be done using the following
methods: * Clicking the cart icon on the left of each file. This will toggle between adding to and removing the file from the cart. *
Selecting the Add All Files to Cart button. This will add all the files in the current cohort to the Cart, subject to any filtering that
has been applied in the Repository.
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The Cart page can then be reached by clicking the Cart icon at the top right of the portal.
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At the upper-right of the page is a summary of all files currently in the cart: * Number of files * Number of cases associated with

the files * Total file size

The Cart page displays the file count by project and authorization level, as well as a table of all files that have been added to the
Cart. Files can be removed from the Cart using the trash icons at the left of each file in the table or by selecting the "Remove from
Cart" option at the top of the Cart page, which removes either all files or the unauthorized ones.

* Download Cart ~ ¥ Sample Sheet ¥ Metadata ™ Remove From Cart ‘ -

TOTAL OF . 15FILES & 4CASES @ 90.36 GB

m HOW TO DOWNLOAD FILES IN MY CART?

FILE COUNTS BY AUTHORIZATION LEVEL

Level Files File Size Project Cases Files File Size
Authorized 6 52.84 MB HCMI-CMDC 4 15 90.36 GB
Unauthorized 9 90.31 GB
CART ITEMS
TOTALOF 15 FILES = Q search
Remove Access + File Name © Cases Project Data Category + Data Format ©  File Size &
Controlled [ a30070a7-6312-4a43-bb15-7559dcdb89e8 wgs gdc realn.bam Hma ) HCMI-CMDC Sequencing Reads BAM 90.29 GB
Open [ 039b0d55-8f50-4832-abf3-6384c22edcc2.methylation array.sesame.level3betas.txt W1 ] HCMI-CMDC DNA Methylation TXT 21.89 MB
Controlled ] HCMI-CMDC.452b2678-7ae9-4¢33-8feb tar fusion.rna fusion.tsv W1 /) HCMI-CMDC  Structural Variation TSV 6.09 kB

FILE COUNTS BY PROJECT
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1.5.6 Downloading a Set of Files

Cart ltems Table

The Cart Items table shows the list of all the files that were added to the Cart and has the same functionality as the table in the
Repository. By default, it displays the following information for each file:

* Access: Displays whether the file is open or controlled access. Users must login to the GDC Portal and have the appropriate
credentials to access these files.

* File Name: Name of the file. Clicking the link will bring the user to the File Summary Page.

* Cases: The number of cases associated with the file

* Project: The Project that the file belongs to. Clicking the link will bring the user to the Project Summary Page.

* Data Category: Type of data

* Data Format: The file format

 File Size: The size of the file

¢ Annotations: Whether there are any annotations

Additional information can be displayed using the Customize Columms button above the table. Sort can be applied by clicking on

the table headers, and the search bar provides additional options for locating specific files. Details of the files can be downloaded
using the JSON and TSV buttons above the table.

Downloading Files from the Cart
To download files in the Cart, select the Download Cart button and choose either:

¢ Manifest: Downloads a manifest for the files that can be passed to the GDC Data Transfer Tool. A manifest file contains a list of
the UUIDs that correspond to the files in the cart.

¢ Cart: Download the files directly through the browser. Users have to be cautious of the amount of data in the cart since this
option will not optimize bandwidth and will not provide resume capabilities. This option can only be used if the total size of the
files in the Cart does not exceed 5 GB.

Additional Data Download

Additional data can be downloaded from the Cart page by using the buttons available at the top of the page.

m HOW TO DOWNLOAD FILES IN MY CART? =
FILE COUNTS BY AUTHORIZATION LEVEL FILE COUNTS BY PROJECT

Level Files File Size Project Cases Files File Size

Authorized 6 52.84 MB HCMI-CMDC 4 s 90.36 GB

Unauthorized 9 90.31 GB

* Biospecimen: TSV /Biospecimen: JSON - This includes all biospecimen information from the cases that are associated with the
files (available as TSV or JSON).

¢ Clinical: TSV/ Clinical: JSON - This includes all clinical information from the cases that are associated with the files (available as
TSV or JSON)

* Sample Sheet: A TSV with commonly-used elements associated with each file, such as tissue type and tumor descriptor.

* Metadata: This includes all of the metadata associated with each and every file in the cart. Note that this file is only available in
JSON format and may take several minutes to download.
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1.5.7 File Summary Page

1.5.7 File Summary Page

Clicking on a file name, in the tables that appear on both the Repository and Cart pages, launches the File Summary Page. Each
File Summary Page provides information about a data file, such as size, MD5 checksum, and data format; information on the type
of data included; links to the associated cases and biospecimen; and information about how the data file was generated or
processed.

The page also includes buttons to download the file, add it to the file cart, or (for BAM files) utilize the BAM slicing function.

@ 365C5735-DCE4-412A-803E-03E43EC829A5.RNA_SEQ.CHIMERIC.GDC_REALN.BAM

W Add to Cart & BAM Slicing

FILE PROPERTIES DATA INFORMATION
Name 365c5735-dce4-412a-803e-03e43ec829a5.rna_seq.chimeric. Data Category Sequencing Reads
gdc_realn.bam
Access controlled Data Type Aligned Reads
uuID 0600cda9-b59c-4344-8a10-d68de17505af Experimental Strategy RNA-Seq
Data Format BAM Platform Tllumina
Size 254.87 MB
MD5 Checksum bdfe31616d88e65e23ca9e7b78364b17
Project TCGA-STAD

In the lower section of the screen, the following tables provide more details about the file and its characteristics:

* Associated Cases/Biospecimen: List of cases or biospecimen the file is directly attached to

* Analysis and Reference Genome: Information on the workflow and reference genome used for file generation
* Read Groups: Information on the read groups associated with the file

* Metadata Files: Experiment metadata, run metadata, and analysis metadata associated with the file

* Downstream Analysis Files: List of downstream analysis files

* File Versions: List of all versions of the file
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1.6 Projects

1.6 Projects

At a high level, data in the Genomic Data Commons is organized by project. Typically, a project is a specific effort to study a
particular type(s) of cancer undertaken as part of a larger cancer research program. The GDC Data Portal allows users to access
aggregate project-level information via the Projects tool and Project Summary Pages.

1.6.1 Projects Tool

The Projects tool provides an overview of all harmonized data available in the GDC, organized by project. It also provides filtering,
navigation, and advanced visualization features that allow users to identify and browse projects of interest. Users can access the
Projects tool from the GDC Data Portal header.

NATIONAL CANCER INSTITUTE
GDC Data Portal

Analysis Center :i; Projects Cohort Builder H Repository

On the left, a panel of facets allows users to apply filters to find projects of interest. When filters are applied, the table on the right
is updated to display only the matching projects. When no filters are applied, all projects are displayed.

The right side of the Projects tool displays a table that contains a list of projects and specific details about each project, such as the
number of cases, types of diseases and primary sites, the program involved, and the experimental strategies available. When a
project contains more than one value for the disease type and primary site properties, the full list of values can be expanded by
choosing the drop down icon next to the name of the property.

PROJECTS

Filters

Collapse All BB Reset Filters TSV TOTAL OF 33 PROJECTS | Q search E]
A Primary Site Q9 () Project © Disease Type Primary Site Program ¢ Cases 7 Experimental Strategy

Name Projects < . o .
ATAC-Seq, Diagnostic Slide, Genotyping Array,
(J adrenal gland 2(2.33%) (0 7 ICGA-BRCA ©® 9 Disease Types Breast TCGA 1,098 Methylation Array, miRNA-Seq, Reverse Phase
() base of tongue 1(1.16%) Protein Array, RNA-Seq, Tissue Slide, WGS, WXS
() bladder 1(1.16%) :
Disease Type
(J bones, joints and articular cartil... 1(1.16%) yP
() bones, joints and articular cartil.. 2(2.33%) ® Adenomas and Adenocarcinomas ® Complex Epithelial Neoplasms @ Epithelial Neoplasms, NOS
O brain 3 (3.49%) ® Adnexal and Skin Appendage Neoplasms ~ ® Cystic, Mucinous and Serous Neoplasms @ Fibroepithelial Neoplasms
) @ Basal Cell Neoplasms @ Ductal and Lobular Neoplasms ® Squamous Cell Neoplasms
© 47 more ATAC-Seq, Diagnostic Slide, Expression Array,
" O 7 TICcGA-GBM © 2 Disease Types Brain TCGA 617 Genotyping Ar':y' Memy'.amn Array, miRNA-
A Program Q9 Seq, Reve;se Phase Protein Array, RNA-Seq,
Tissue Slide, WGS, WXS
Name ~ Projects 3
Jcaal 4(4.65%) E\agno’;tichs\lide, Exﬁressicn:'\::);, Gerrlutyping
rray, Methylation Array, mil -Seq, Reverse
3(3.49%) o
8 E’I;ATIAC N :Z 33%: O #Arceaoy OREE Oy fCCa £os Phase Protein Array, RNA-Seq, Tissue Slide, WGS,
) WXS
O crsp 1(1.16%)
() EXCEPTIONAL_RESPONDERS 1(1.16%) ATAC-Seq, Diagnostic Slide, Genotyping Array,
Omm 1(1.16%) (0 W ICGA-LUAD © 3 Disease Types Bronchus and lung TCGA 585 Methylation Array, miRNA-Seq, Reverse Phase
O Hemr 1(1.16%) Protein Array, RNA-Seq, Tissue Slide, WGS, WXS
QJmatcH 17 (19.77%) ATAC-Seq, Diagnostic Slide, Genotyping Array,
O MMRF 1(1.16%) ) WICGAUCEC @ 4 Disease Types © 2 Primary Sites TCGA 560 Methylation Array, miRNA-Seq, Reverse Phase
(O mp2pRT 2(2.33%) Protein Array, RNA-Seq, Tissue Slide, WGS, WXS
(JNcIcer 1(1.16%)
(D oHsu 1(1.16%) ATAC-Seq, Diagnostic Slide, Genotyping Array,
() ORGANOID 1(1.16%) (O 7 ICGAKIRC Adenomas and Adenocarcinomas Kidney TCGA 537 Methylation Array, miRNA-Seq, Reverse Phase
() ReBC 1(1.16%) Protein Array, RNA-Seq, Tissue Slide, WGS, WXS
O TARGET 9(10.47%) ATAC-Seq, Diagnostic Slide, Genotyping Array,
TCGA 33 (38.37%) () T ICGA-HNSC  Squamous Cell Neoplasms © 13 Primary Sites TCGA 528 Methylation Array, miRNA-Seq, Reverse Phase
JTrRIO 1(1.16%) Protein Array, RNA-Seq, Tissue Slide, WGS, WXS
ATAC-Seq, Diagnostic Slide, Genotyping Array,
© show less () MICGALGG  Gliomas Brain TCGA 516 Methylation Array, miRNA-Seq, Reverse Phase

Cohorts can be created by selecting individual projects and using the Save New Cohort button above the table. The checkbox in
the header allows all projects on the current page of the table to be selected at the same time.
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1.6.2 Creating Cohorts From Selected Projects

Facets Panel

Facets represent properties of the data that can be used for filtering. The facets panel on the left allows users to filter the projects
presented in the Table.

Users can filter by the following facets:

* Primary Site: Anatomical site of the cancer under investigation or review

* Program: Research program that the project is part of

* Disease Type: Type of cancer studied

* Data Category: Type of data available in the project

* Experimental Strategy: Experimental strategies used for molecular characterization of the cancer

Filters can be applied by selecting values of interest in the available facets, for example "WXS" and "RNA-Seq" in the

"Experimental Strategy" facet, and "Brain" in the "Primary Site" facet. When facet filters are applied, the Table is updated to
display matching projects.

1.6.2 Creating Cohorts From Selected Projects

Custom cohorts consisting of specific projects can be created by selecting those projects in the table using the check boxes next to
the project names and clicking the "Save New Cohort" button above the table.

{ B Save New Cohort H JSON H TSV ] Q search @

Total of 33 Projects

O Project = Disease Type Primary Site Program =+ Cases + Experimental Strategy

ATAC-Seq, Diagnostic Slide, Genotyping Array,
] TCGA-BRCA @ 9 Disease Types Breast TCGA 1,098 Methylation Array, miRNA-Seq, Reverse Phase
Protein Array, RNA-Seq, Tissue Slide, WGS, WXS

ATAC-Seq, Diagnostic Slide, Genotyping Array,
] TCGA-GBM @ 2 Disease Types Brain TCGA 617 Methylation Array, miRNA-Seq, Reverse Phase
Protein Array, RNA-Seq, Tissue Slide, WGS, WXS

Diagnostic Slide, Genotyping Array, Methylation
7] TCGA-OV © 2 Disease Types Ovary TCGA 608 Array, miRNA-Seq, Reverse Phase Protein Array,
RNA-Seq, Tissue Slide, WGS, WXS

1.6.3 Project Summary Page

Clicking the link for each project name on the table will bring users to that specific project's summary page. This page contains
basic information about the contents of a project as well as the percentages of cases within the project that contain a specific
experimental strategy or data category.
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1.6.3 Project Summary Page

@ Tcca-BrRCA

TOTAL OF &1,098 CASES B60,945 FILES 6,925 ANNOTATIONS

SUMMARY The project has controlled access data which requires dbGaP Access. See instructions for Obtaining Access to Controlled Data.
Project ID TCGA-BRCA Disease Type v 9 Disease Types
dbGaP Study A i phs000178 Primary Site Breast
Project Name Breast Invasive Carcinoma Program TCGA
CASES AND FILE COUNTS BY DATA CATEGORY CASES AND FILE COUNTS BY EXPERIMENTAL STRATEGY
Data Category Cases (n=1,098) Files (n=60,945) Experimental Strategy Cases (n=1,098) Files (n=60,945)
Biospecimen 1,098 100.00% 5316 8.72% ATAC-Seq 74 6.74% 75 0.12%
Clinical 1,098 1100.00% 2,288 3.75% Diagnostic Slide 1,062 | 96.72% 1,133 1.86%
Copy Number Variation 1,098 100.00% 12,216 20.04% Genotyping Array 1,098 100.00% 14,329 23.51%
DNA Methylation 1,097 1 99.91% 3,714 6.09% Methylation Array 1,097 1 99.91% 3,714 6.09%

Four buttons on the left of the header allow the user to perform a variety of actions related to the project:

* Save New Cohort: Creates a new cohort consisting of all the cases in the project
* Biospecimen: Downloads biospecimen metadata associated with all cases in the project in either TSV or JSON format
¢ Clinical: Downloads clinical metadata about all cases in the project in either TSV or JSON format

¢ Manifest: Downloads a manifest for all data files available in the project. The manifest can be used with the GDC Data Transfer
Tool to download the files.

Primary Sites Table

Summary pages for projects with multiple primary sites also include a Primary Sites table. Each row of the table contains
information relevant to a specific primary site within the project, and additional cohorts can be created using buttons located
within the table.

PRIMARY SITES Q search @
Total of 6 Primary Sites
Primary Site & Disease Type + Cases - Experimental Strategy Files &
" . Methylation Array, miRNA-Seq, RNA-Seq, SCRNA-
8 + A 4396
rain @ 2 Disease Types Seq, WGS, WXS
. Methylation Array, miRNA-Seq, RNA-Seq,
+
Bronchus and lung @ 2Disease Types Targeted Sequencing, WGS, WXS 18346
y Methylation Array, miRNA-Seq, RNA-Seq, SCRNA-
Kid - + S 16476
ICNEY) adenomas and adenocarcinomas Seq, WGS, WXS
Methylation A iRNA-Seq, RNA-Seq, WGS
Other and ill-defined sites squamous cell neoplasms + W)E(S viation Array, mi e e ! 5821
. Methylation Array, miRNA-Seq, RNA-Seq,
: + KN ‘ 9506
ancreas O BREEm e Targeted Sequencing, WGS, WXS
Methylation Array, miRNA-Seq, RNA-Seq, WGS,
Uterus, NOS adenomas and adenocarcinomas ar v v q q 12241

WXS

Show Entries Showing 1- 6 of 6 Primary Sites « < >»
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1.7 GDC BAM Slicing Download User Guide

1.7 GDC BAM Slicing Download User Guide

1.7.1 Introduction to BAM slicing

The GDC BAM slicing download feature is a tool for slicing individual BAM files based on the variant, gene, position, or SNPs for
individual case/entities in the NCI GDC. In addition, it also allows users to download unmapped reads from a BAM file. To begin,

follow the following steps as outlined.

Enter Search String File Name / File UUID / Case ID / Case UUID
Or, Browse 1000 Available BAM Files

RNA-Seq, 617 miRNA-Seq, 175 Targeted Sequencing, 46 WXS, 117 WGS, 45
CASE BAM FILES, SELECT ONE TO VIEW L

TARGET-20-PAXDMP Tumor, Primary, RNA-Seq 12.86 GB
Tumor, Primary, miRNA-Seq 175.02 MB
Tumor, Primary, RNA-Seq 100.08 MB

TARGET-20-PAVPED Tumor, Primary, miRNA-Seq 73.96 MB
Tumor, Primary, RNA-Seq 163.32 MB
Tumor, Primary, RNA-Seq 14.52 GB

TARGET-20-PAXLWH Tumor, Primary, RNA-Seq 101.92 MB
Tumor, Primary, RNA-Seq 12.29 GB
Tumor, Recurrence, RNA-Seq 12.63 GB
Tumor, Recurrence, RNA-Seq 148.84 MB
Tumor, Primary, miRNA-Seq 110.50 MB
T 2B

TADACT AN DAL/ timmme Pelmaam: DAA Can Av rasin

1.7.2 Download

Searching for a case by string id

To search for a case, enter a string id which could be a file name, file id, case UUID or case ID. For example, enter and search for
the case 'TCGA-C8-A12N' as shown. Please note that the complete id must be used. Partial ids are not allowed.

Enter search string | TCGA-C8-A12N] x) v
Or, browse first 1000 BAM files out of 141461 total

Selecting Variant/Gene, Position or Unmapped reads

Upon searching by a string id, the following view is displayed. User must select an Entity ID associated with the case ID as shown.
This view shows the 'Experimental strategy’, 'Sample Type', and 'Size' of the file associated with that entity id.
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1.7.2 Download

GDC token file No file chosen
Enter search string TCGA-C8-A12N v
Or, browse first 1000 BAM files out of 141461 total
Entity ID Experimental Strategy Sample Type Size

1 TCGA-C8-A12N-01A-11D-A10Y-09 WXS Primary Tumor 18.32GB
2 TCGA-C8-A12N-01A-11R-A114-13 miRNA-Seq Primary Tumor 126.79 MB
3 TCGA-C8-A12N-01A-11D-A894-36 WGS Primary Tumor 392.34 GB
4 TCGA-C8-A12N-10A-01D-A894-36 WGS Blood Derived Normal 137.99 GB
5 TCGA-C8-A12N-01A-11R-A115-07 RNA-Seq Primary Tumor 6.73 GB
6 TCGA-C8-A12N-01A-11R-A115-07 RNA-Seq Primary Tumor 54.69 MB
7 TCGA-C8-A12N-10A-01D-A110-09 WXS Blood Derived Normal 23.49 GB

25 variants Gene or position Unmapped reads

Gene Mutation Consequence Position

1 0 RIMBP2 R1059Q MISSENSE chr12:130422515 C>T

2 O ATPS5PB E211= SILENT chr1:111459576 A>G

3 0  PIK3CA E545K MISSENSE chr3:179218303 G>A

4 O KMT2C K3870Rfs*19 FRAMESHIFT chr7:152158929 C>-

5 O CD300LG Y190H MISSENSE chr17:43853893 T>C

6 O EPHA1 F527L MISSENSE chr7:143397954 G>C

7 KRT27 va1= SILENT chr17:40777116 G>T

8 PARVA A2= SILENT chr11:12377653 C>T

9 ITGA8 A182= SILENT chr10:15684026 G>A

10 ZC3H12B L392P MISSENSE chrX:65501873 T>C

" MIER2 S534= SILENT chr19:307133 C>T

12 TAS2R31 D176H MISSENSE chr12:11030810 C>G

13 NOTCH3 D1815= SILENT chr19:15166009 G>A

14 O KMT2D L520Cfs*410 FRAMESHIFT chr12:49052126 G>-

15 O RARS1 A506V MISSENSE chr5:168516842 C>T

16 O MAP3K1 L1486Tfs*32 FRAMESHIFT chr5:56893596 TCTTCGTTGTTTAG>-

17 O MAP3K1 T4575fs*3 FRAMESHIFT chr5:56871977 AC>-

< Submit )n

Selecting a Variant

From the view as shown above, user can choose from 48 variants. Select WDR44 as shown and click 'Submit' to download the

BAM slice for this case and gene variant.

45 varants Gene or peaiion Unemappad reads
Gene Mutation
1 = WDR&4 S80=
2 GALR1 A288T
3 NCLS ]ep0
A AKAP12Z £1442K4z"10
£l FIK2Ca E545K
L NOE2 Q0634
v GOLGA4 221N
a ANCS D3reEN
TSHZ3 E2EX
0 « CHO4 G1366E
1o RREB1 T287=
17 coLa TETN
LR ATPENTAZ w22
" CDH1 QA0THIE"2
1% FRPIR1A REGW
0 NTUSZ 51i=
7 RGF1 a8V
(" sumr )

Selecting a Gene

Lonsogquence
SLENT
MISSENSE
MISSENSE
FRAMESHIFT
MISSENSE
MISSENSE
MISSENSE
MISSENSE
MISEENSE
MISSENSE
SLENT
MISSENSE
NONSENSE
FRAMESHIFT
MISSENSE
SLENT
MISSENSE

chrX: 118387378 C>T
chr8:77268714 G=A
chra:334G7820 C>T
chri: 151362716 G
chr3:A78298203 Gon,
chri7:27 768046 CoA
chr3: 37326642 T>A
chri1:22250956 G>A
chei9: 31278711 C>T
chri2:6583261 C=>T
chr: T226620 G4
chr7:34358054 C>A
chr12:123733843 524
chri6:6RR17HA CCAaLns
chr12:54582774 C>A
chr13:28492713 A>G
chrd 35750661 A>T

Click on the next tab to access the view that allows selecting BAM files for a particular gene, snp or a specific position/range in the

genome. After making your selection, click the 'Submit' button at the bottom of the view to download the slices.
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1.7.2 Download

oo Mo

46 varants Gene or posilion Unmapped reads

Enter gene, position, SNP, or chr2.208248388.C.T

variant
« Enter gene, position, SNP, or variant. The BAM file will be sliced at the given position and visualized
» Position

+ Example: chr17:7676339-7676767
Coordinates are hg38 and 1-based

Searching a case from the first 1000 files

A user may also choose to browse the first thousand BAM files. Click on the tab labeled 'Or, browse first 1000 Available BAM files'
to load the following view. Scroll and select the case of interest.

Enter Search String File Name / File UUID / Case ID / Case UUID
Or, Browse 1000 Available BAM Files

RNA-Seq, 617 miRNA-Seq, 175 Targeted Sequencing, 46 WXS, 117 WGS, 45

CASE BAM FILES, SELECT ONE TO VIEW o
TARGET-20-PAXDMP Tumor, Primary, RNA-Seq 12.86 GB
Tumor, Primary, miRNA-Seq 175.02 MB
Tumor, Primary, RNA-Seq 100.08 MB
TARGET-20-PAVPED Tumor, Primary, miRNA-Seq 73.96 MB
Tumor, Primary, RNA-Seq 163.32 MB
Tumor, Primary, RNA-Seq 14.52 GB
TARGET-20-PAXLWH Tumor, Primary, RNA-Seq 101.92 MB
Tumor, Primary, RNA-Seq 12.29 GB
Tumor, Recurrence, RNA-Seq 12.63 GB
Tumor, Recurrence, RNA-Seq 148.84 MB
Tumor, Primary, miRNA-Seq 110.50 MB

TADACT AN DAL Tiimmnme Nulimamam: DAIA Can A ravan %

Choosing a BAM file directly from the thousand files will display the following view.

Entity ID TARGET-20-PAXDMP-09A-01R
Experimental Strategy RNA-Seq

Tissue Type Tumor

Tumor Descriptor Primary

Size 12.86 GB

No mutations from this case.

Enter gene, position, SNP, or Gene, position, dbSNP, ve
variant

« Enter gene, position, SNP, or variant. The BAM file will be sliced at the given position and visualized.
+ Position

o Example: chr17:7676339-7676767
o Coordinates are hg38 and 1-based.

+ SNP example: rs28934574
« Variant:

o Example: chr2.208248388.C.T
o Fields are separated by periods. Coordinate is hg38 and 1-based. Reference and alternative alleles are on forward strand.

« Supported HGVS formats for variants:

o SNV: chr2:9.208248388C>T

o MNV: chr2:9.119955155_119955159delinsTTTTT
o Insertion: chr5:9.171410539_171410540insTCTG
o Deletion: chr10:9.8073734delTTTAGA
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1.7.3 Saved Downloads

Selecting unmapped reads

Click the tab for accessing the 'Unmapped reads' as shown below. Click 'Submit' to download the unmapped reads.

46 varnants Gene or position Unmapped reads
I

Only download unmapped reads from this BAM file.

[ Submit ) )

1.7.3 Saved Downloads

All downloads are saved in the 'Downloads' folder.
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1.8 Clinical Data Analysis

1.8 Clinical Data Analysis

The Clinical Data Analysis tool allows for a set of customizable charts to be generated for a set of clinical attributes. Users can
select which clinical fields they want to display and visualize the data using various supported plot types. The clinical analysis
features include:

* Ability to select which clinical fields to display

Examine the clinical data of each field using these visualizations:

Histogram

Survival Plot

Box and QQ Plots

* Create custom bins for each field and re-visualize the data with those bins

» Select specific cases from a clinical field and use them to create a new cohort, or modify/remove from an existing cohort
* Download the visualizations of each plot type for each variable in SVG or PNG

* Download the data table of each field in JSON or TSV format

¢ Print all clinical variable cards in the analysis with their active plot to a single PDF

1.8.1 Enabling Clinical Variable Cards

¢ In the Analysis Center, select the Clinical Data Analysis tool card.

¢ In the Clinical Data Analysis tool, use the control panel on the left side of the analysis to display which clinical variables you
want. To enable or disable specific variables for display, click the on/off toggle controls:
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1.8.1 Enabling Clinical Variable Cards

85 of 87 fields with values

v Demographic

Gender

Race

Ethnicity

Vital Status

Cause Of Death
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1.8.2 Exploring Clinical Card Visualizations

The clinical fields are grouped into these categories:
* Demographic: Data for the characterization of the patient by means of segmenting the population (e.g. characterization by
age, sex, race, etc.).

* Diagnosis: Data from the investigation, analysis, and recognition of the presence and nature of the disease, condition, or injury
from expressed signs and symptoms; also, the scientific determination of any kind; the concise results of such an investigation.

* Treatment: Records of the administration and intention of therapeutic agents provided to a patient to alter the course of a
pathologic process.

* Exposure: Clinically-relevant patient information not immediately resulting from genetic predispositions.

¢ Other Clinical Attribute: Clinical attributes extraneous to other specified clinical categories that were not directly used to
diagnose the primary disease.

1.8.2 Exploring Clinical Card Visualizations

Users can explore different visualizations for each clinical field they have enabled for display. All cards support histograms and
survival plots. Additionally, continuous variables can be graphically represented as box and QQ plots. To switch between plot types,
click the different plot type icons in the top-right of each card.

Histogram
The histogram plot type supports these features:
* View the distribution of cases (# and % of cases) in the cohort for the clinical field's data categories as a histogram
* View the distribution of cases in tabular format
» Select the cases for specific data categories to create new cohorts, append to existing cohorts, or remove from existing cohorts

¢ Download the histogram visualization in SVG or PNG format

¢ Download the raw data used to generate the histogram in JSON format

Race il Ethnicity il

4
(+))

o # of Cases O % of Cases [E] ° # of Cases O % of Cases
500 500
w400 n 400
[ [
3 8 300
o 300 [}
kS k]
# 200 + 200
100 100
_6 | -/}
17’/34 O, /’o,( ‘9% K A /))/J\ ) "o, /)o, S, O)@ )
© 23 ) 7 % Y%, % D S, . %,
% “n N © % “n %% ©

/x .
Race # Cases

O

() white 475 (92.05%) O Ethnicity # Cases
O black or african american 21 (4.07%) O not hispanic or latino 449 (87.02%)
O not reported 10 (1.94%) @) not reported 34 (6.59%)
() asian 8(1.55%) O hispanic or latino 32 (6.20%)
O american indian or alaska native 1(0.19%) O missing 1(0.19%)

Note that the histogram plot applies to, and can be displayed for, both categorical and continuous variables.
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Survival Plot

1.8.2 Exploring Clinical Card Visualizations

The survival analysis is used to analyze the occurrence of event data over time. In the GDC, survival analysis is performed on the
mortality of the cases. Thus, the values are retrieved from GDC Data Dictionary properties and a survival analysis requires the

following fields:

* Data on the time to a particular event (days to death or last follow up).

 Fields: demographic.days_to_death or demographic.days_to_last_follow_up
* Information on whether the event has occurred (alive/deceased).

* Fields: demographic.vital_status

* Data split into different categories or groups (i.e. gender, etc.).

* Fields: demographic.gender

The survival analysis in the GDC uses a Kaplan-Meier estimator:
S(t) -4

- 1

et <t

Where:

e S(t) is the estimated survival probability for any particular one of the t time periods.

* n;is the number of subjects at risk at the beginning of time period t;.

e and di is the number of subjects who die during time period t;.

The table below is an example data set to calculate survival for a set of seven cases:

Sample Survival Analysis Table

The calculated cumulated survival probability can be plotted against the interval to obtain a survival plot like the one shown below.

Sample Survival Analysis Plot

The survival plot type supports these features:

* View the distribution of cases (# and % of cases) in the cohort for the clinical field's data categories as a table.

» Select and plot the survival analysis for the cases of specific data categories in the table:

* By default the top 2 categories (highest # of cases) are displayed.
* Users can manually select and plot up to 5 categories at a time.
* Download the survival plot visualization in SVG or PNG format

* Download the raw data used to generate the survival plot in JSON or TSV format
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1.8.2 Exploring Clinical Card Visualizations

Primary Diagnosis
2)(o]

S1 (N =131) - mixed glioma
S, (N =129) - astrocytoma, anaplastic

Log-Rank Test P-Value =9.21e-4
Use the Survival buttons w in the table below to change the survival plot
drag to zoom
1.0
0.8
0.6
0.4
0.2 51 5

0.0

Survival Rate

o
N
S

6 8 10 12 14 16
Duration (years)

TSV [ Customize Bins ~ \
() survival Primary Diagnosis # Cases
) mixed glioma 131 (25.39%)
() astrocytoma, anaplastic 130 (25.19%)
) oligodendroglioma, nos 112 (21.71%)
) oligodendroglioma, anaplastic 78 (15.12%)
) @ astrocytoma, nos 64 (12.40%)

Note that the survival plot applies to, and can be displayed for, both categorical and continuous variables.

Box and QQ Plots
The box and QQ plot types support these features:

e View the quartiles (Q1, Q2/median, and Q3) as well as the mean, minimum, and maximum values in the cohort for the clinical
field as a box plot

* View the descriptive statistics in the cohort for the clinical field in tabular format

Plot the quantiles of the clinical field's distribution with quantiles of a theoretical normal distribution as a QQ plot
* Download the box and QQ plot visualizations in SVG or PNG format

* Download the raw data used to generate the QQ plot in JSON or TSV format
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1.8.2 Exploring Clinical Card Visualizations

Age At Diagnosis Days] [|I. W D

Box Plot QQ Plot
90 o
80 80
70 3
60 § 60 —
=}
50 (0]
o 40 —
40 °
3
30 [%] 20 —
20
10 0 | I T | I T |
0 -5 -4 -3 -2 -1 0 | 2 3 4 5
Theoretical Normal Quantiles
TSV
Statistics Years
Minimum 0
Maximum 90
Mean 50.87
Median 56.87
Standard Deviation 22.62
IQR 25.58

Note that the box and QQ plots apply to, and can be displayed for, continuous variables only.

Certain continuous variables that are measured with units of time, such as Days to Birth, include a toggle to switch between
displaying the data in years or days. A standard formula is employed for converting between years and days:

* 1 year = 365.25 days
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1.8.3 Creating Custom Bins

o # of Cases O % of Cases

Days To Birth uw EJ |><}
2]

250
200
(%]
b
© 150
]
ks
# 100
50
|
B e S % <o
o) © © © ©
™ ™ iy ™ ™
TSV [ Customize Bins ~
) Days To Birth (Years) # Cases
O -87 to <-72 9 (1.75%)
O -72 to <-58 82 (15.95%)
D -58 to <-43 140 (27.24%)
() -43 to <-29 220 (42.80%)
C] -29to <-14 63 (12.26%)

1.8.3 Creating Custom Bins

For each clinical variable, whether categorical or continuous, users can create custom bins to group the data in ways they find
scientifically interesting or significant. Once saved, the bins are applied to these visualizations and they are then re-rendered:

* Histogram and associated data table

* Survival plot and associated data table

Custom bins can be reset to their defaults at any time for each card by selecting the Reset to Default option after clicking
Customize Bins.

Categorical Binning

To create custom bins for a categorical variable, click Customize Bins, then Edit Bins. A configuration window appears where
the user can create their bins:
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1.8.3 Creating Custom Bins

CREATE CUSTOM BINS: GENDER x

Organize values into groups of your choosing. Click Save Bins to update the analysis plots.

Values

female (45,692)
male (40,082)
missing (571)
unknown (85)
not reported (82)
unspecified (1)

Hidden Values

Cancel Save Bins

The user can:

* Group existing individual values into a single group
* Give a custom name to each group

* Ungroup previously grouped values

Completely hide values from being shown in the visualization
* Re-show previously hidden values
Continuous Binning

To create custom bins for a continuous variable, click Customize Bins, then Edit Bins. A configuration window appears where
the user can create their bins:

CREATE CUSTOM BINS: AGE AT DIAGNOSIS x

Configure your bins, then click Save Bins to update the analysis plots.

Available values from 0to <90 | Bin size in quarters: 22.5

Define bins in years:

© Asetinterval with values o J to less [ a0
of from than

(O custom ranges:

Bin Name From To less than Actions

[ J ) l

Cancel

The user can choose one of these continuous binning methods:

* (1) Create equidistant bins based on a set interval:
¢ User must choose the interval (e.g. equidistant bins of 1,825 days for the Age of Diagnosis field)

* User can optionally define the starting and ending value between which the equidistant bins will be created

* (2) Create completely custom ranges:

¢ User manually enters 1 or more bins with custom ranges

User must enter a name for each range and the start and end values

The ranges can be of different interval lengths
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1.9 Cohort Comparison

1.9 Cohort Comparison

The Cohort Comparison tool displays graphs and tables that demonstrate the similarities and differences between the active

cohort and a different cohort. The following features are displayed for each of the two cohorts:

A key detailing the number of cases in each cohort and the color that represents each (blue/orange)

A Venn diagram, which shows the number of cases shared between the cohorts

A selectable survival plot that compares both sets with information about the percentage of represented cases

A breakdown of each cohort by selectable clinical facets with a bar graph and table. The facets included are Vital Status,

Gender, Race, Ethnicity, and Age at Diagnosis . A p-value (if it can be calculated from the data) that demonstrates whether the

statuses are proportionally represented is displayed for the vital Status, Gender, and Ethnicity facets.

Additional cohorts can be created containing subsets of these two cohorts

Survival Analysis
Overall Survival Plot

Cohort

2o

drag to zoom

Log-Rank Test P-Value = 0.00e+0 Low grade gliomas - IDH1 or IDH2 mutated

1.0

Survival Rate

S3

4 6 8
Duration (years)

Cases included in Analysis # Cases S; % Cases S; # Cases S, % Cases S,
Overall Survival Analysis + 99% 100%

Low grade gliomas - IDH1 and IDH2 not mutated

# Cases

429

84

View Venn diagram in Set Operations

Gender Customize Properties Display

Survival
Ethnicity
Gender
Race

Vital Status

% Cases

Age at Diagnosis

female

male

not reported

8

N
u‘

A
9

4

(@)
Sle]

88

Note that clicking the "Open Venn diagram in Set Operations" link will launch the Set Operations tool with the same cohorts used

in the Cohort Comparison tool.
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1.10 Cohort Level MAF

1.10 Cohort Level MAF

1.10.1 Introduction to Cohort Level MAF

The Cohort Level MAF tool is a web-based tool for searching and selecting a desired set of open-access Mutation Annotation
Format (MAF) files from the NCI Genomic Data Commons (GDC), and downloading the aggregated and compressed file.

1.10.2 Downloads

Data Query

To retrieve all open-access MAF files with the specified workflow type, select an experimental strategy by clicking either '"WXS' or
'Targeted Sequencing'. Users can then visualize all MAF files with the chosen experimental strategy. Users may choose MAF files
by selecting the rows for cases of interest as shown in the table.

Access Open

Workflow Type atic Variant Merging and Masking
xperimental Strategy @ WXS O Targeted Sequencing
Output Columns U of 40O Selected, click to change

Showing first 1000 files out of 17659 total.

Case Project Samples File Size :
1 HCM-CSHL-0158-C20 HCMI-CMDC Blood Derived Normal ~ Next Generation Cancer Model 44.22 KB
2 HCM-CSHL-0155-C50 HCMI-CMDC Blood Derived Normal ~ Expanded Next Generation Cancer Model 97.04 KB
3 HCM-CSHL-0426-C18 HCMI-CMDC Blood Derived Normal ~ Next Generation Cancer Model 994.87 KB
4 HCM-CSHL-0238-C18 HCMI-CMDC Blood Derived Normal ~ Next Generation Cancer Model 53.84 KB
5 HCM-CSHL-0058-C34 HCMI-CMDC Blood Derived Normal ~ Expanded Next Generation Cancer Model 85.17 KB
6 HCM-CSHL-0238-C18 HCMI-CMDC Blood Derived Normal  Primary Tumor 58.54 KB
7 HCM-SANG-0304-C15 HCMI-CMDC Blood Derived Normal ~ Next Generation Cancer Model 53.62 KB
8 HCM-CSHL-0250-C50 HCMI-CMDC Blood Derived Normal ~ Next Generation Cancer Model 20.71 KB
9 HCM-SANG-0310-C15 HCMI-CMDC Blood Derived Normal  Next Generation Cancer Model 65.06 KB
10 m HCOM-CKHI -NRNG-M24 HOeMI.CMDC Matactatin  Qnlid Ticciia Nlarmal 22 42 KR “

[Download 55.52 MB compressed MAF data]

Additionally, user can specify the column headers in the downloaded MAF files. To do so, click the highlighted label '0 of 140
columns selected, click to change'. This shows a list with checkboxes to make selections. Select all by clicking the checkbox next to
'Column Name' or make individual selections.
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1.10.2 Downloads

Access Open
Workflow Type Aliquot Ensemble Somatic Variant Merging and Masking
Experimental Strat '

utput Columns

Showing first 1000 fil B ® Column Name 0
1 Hugo_Symbol

140 of 140 columns selected, click to change

Case 2 Entrez_Gene_Id
1 8 HOM-CSHL-O! , o contor
2 @ HCM-CSHL-01 , g Ncpi Build
3 w 5 @ Chromosome
4 @ HCM-CSHL-0z ; g giant position
5 MSHL'OE 7 End_Position
6 @ HCM-CSHL-0Z ; o girang
7 HCM-SANG-0: Variant_Classification
8 HCM-CSHL-0Z

10 M \/ariant Tvne

HCM-SANG-03T0-C15 HCMI-CMDC Blood Derived Normal

After all selections are made, the files are ready for download.

9

(4]

Data download

A button in the bottom right corner of the screen displays the total size of all selected file. To download all selected files, click the
button as shown. These files are aggregated, sorted, compressed, and downloaded to the browser or the 'Downloads' folder.

Access Open
Workflow Type Aliquot Ensemble Somatic Variant Merging and Masking
Experimental Strategy ® WXS © Targeted Sequencing

Showing first 1000 files out of 17587 total.

Case Project Samples File Size ¢

1 TCGA-C8-A26W TCGA-BRCA Blood Derived Normal  Primary Tumor 21.93 KB
2 TCGA-E9-A1RH TCGA-BRCA Blood Derived Normal  Primary Tumor 34.53 KB
3 TCGA-AO-A0JJ TCGA-BRCA Blood Derived Normal  Primary Tumor 747 KB

4 TCGA-C8-A120 TCGA-BRCA Blood Derived Normal  Primary Tumor 16.49 KB
5 TCGA-AQ-A04H TCGA-BRCA Blood Derived Normal  Primary Tumor 28.31 KB
6 TCGA-B6-AORI TCGA-BRCA Blood Derived Normal  Primary Tumor 8.47 KB

7 TCGA-S3-AA15 TCGA-BRCA Blood Derived Normal  Primary Tumor 11.03 KB
8 TCGA-E9-A245 TCGA-BRCA Blood Derived Normal  Primary Tumor 8.34 KB

9 TCGA-A2-AOYE TCGA-BRCA Blood Derived Normal  Primary Tumor 15.34 KB
10 TCGA-AN-A04D TCGA-BRCA Blood Derived Normal  Primary Tumor 35.35 KB
1 TCGA-S3-AA17 TCGA-BRCA Blood Derived Normal  Primary Tumor 35.54 KB

|Download 50.00 MB compressed MAF data (92.41 MB selected)|
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1.11 Copy Number Segment Tool

1.11 Copy Number Segment Tool

1.11.1 Launch Copy Number Segment Tool

The Copy Number Segment Tool allows users to browse somatic copy number alteration segments over any coding, noncoding, or
intergenic loci. To launch the tool, users can use the search box to search for a gene, or directly input a genomic coordinate.

To view GDC CNV segments over a gene or region, enter genomic position (chr11:108195437-108267444), dbSNP accesion, or gene name (MYC).
(Gene, position, dbSNP ]

As an example, enter "crebbp" to search for the CREBBP gene locus.

To view GDC CNV segments over a gene or region, enter genomic position (chr11:108195437-108267444), dbSNP accesion, or gene name (MYC).
[crebbp ] Press ENTER to search, ESC to cancel

CREBBP

This allows the launch of the Copy Number Segment Tool over the CREBBP locus as seen below.

To view GDC CNV segments over a gene or region, enter genomic position (chr11:108195437-108267444), dbSNP accesion, or gene name (M

chr16:3725054-388071 156 kb (EXEE) In|Out x2|x10]x50| (Tracks| [More|

Genomic | 3,740,000 3,760,000 3,780,000 3,800,000 3,820,000 3,840,000 3,860,000 3,880,000
GDC
126 CNVs
112 samples
RefGene M[CREBBP << {<<{H<<HHf HHHH H } i } CONFIG
WICREBBP <<ttt HHeliHH<<<< ; I |
drag to resize
LEGEND
GDC CNV @ Copy number amplification @) Copy number homozygous deletion

Filter: segment length <= 2.0 Mb

1.11.2 Copy Number Segment Tool Components

On the top row are genome browser control options, including a search box that prints the genomic coordinate of the current

locus, and zoom in/out buttons.

Under the control buttons is the genomic coordinate ruler. The ruler allows zooming into a region of interest by dragging on it.
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1.11.2 Copy Number Segment Tool Components

Under the genomic ruler are the genome browser tracks, including GDC CNV segment track, and gene track. To pan the genome
browser, users can drag on any track and pan left or right. Under the genomic tracks is the track legend.

The GDC CNV segment track displays horizontal lines in different colors indicating CNV segments in the current view range from
the current cohort. Each line is one CNV segment, where line start and stop positions are segment start and stop coordinates, and
line color for copy number change as indicated in the legend.

Hovering the cursor over a CNV segment will display a tooltip as below.

Copy number change [J Copy number homozygous deletion

Position chr16:3512981-4127526 615 Kb 5
Sample TCGA-13-0910
Clicking on a CNV segment will bring out additional details about the case.
= Copy number change J] Copy number homozygous deletion :
= Position chr16:3512981-4127526 615 Kb :
: Sample &.GA-B-O%O
= Disco plot =
Disease type Cystic, Mucinous and Serous Neoplasms -
Primary diagnosis Unknown -
< Primary site Ovary )
< <

Project id TCGA-OV

. Gender female L
Age at diagnosis 62 years 55 days
Race white

Ethnicity not hispanic or latino

The Copy Number Segment Tool organizes CNV segments by case, with one row for each case. Each row will contain all CNV
segments of that case for the view range. Thus it may show multiple CNV segments in a row, all from the same case.
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1.11.3 CNV Data Summaries

I [ 0000 | | —

ey
Copy number change = Copy number loss
Position chr16:3741259-3751647 11 Kb
Sample C3L-00358 L

1.11.3 CNV Data Summaries

At the top left of the Copy Number Segment Tool are two text labels showing summaries of the displayed data, including number
of CNV segments and number of samples. Click each label to show corresponding options.

GDC
126 CNVs
112 samples

Click on the "N CNVs" label and then select the "List" option. A panel will display the list of CNV segments in view range. Click on a
row to see details of each segment.

126 CNVs
11
Click a CNV to see details Occurrence .

1 Copy number loss chr16:3269192-4079704 811 Kb
2  Copy number loss chr16:3560640-4488987 929 Kb
3  Copy number loss chr16:3586247-3950763 365 Kb
4[] Copy number homozygous deletion chr16:3730865-3791485 61 Kb
5 | Copy number loss chr16:3702357-5383260 1.7 Mb
6  Copy number gain chr16:3196289-5133998 1.9 Mb
7
8
9

Copy number loss chr16:3370813-4435984 1.1 Mb
Copy number loss chr16:3044106-4689602 1.6 Mb
Copy number loss chr16:3539109-3741259 203 Kb
10 = Copy number loss chr16:2939839-4839069 1.9 Mb

~ [ AN AIANIAN A= ArFAA~AAN .- ..

— -— — -— — — — — - —
|

.
AN

Clicking the "N samples" label will show a summary of all cases with at least one visible CNV segment across a set of dictionary
variables.
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1.11.3 CNV Data Summaries

126 CNVs
112 samples
Disease type n=13 I Click a category to create new track. _
Primary diagnosis n=32 1 Adenomas and Adenocarcinomas 36 /5188
Primary site n=19 2 Cystic, Mucinous and Serous Neoplasms 27 1822 =
Project id n=26 3 Ductal and Lobular Neoplasms 13 /1606
Gender n=2 4 Acute Lymphoblastic Leukemia 9 /1083
Age at diagnosis 5 Squamous Cell Neoplasms 7 /1638
_ 6 Transitional Cell Papillomas and Carcinomas | 6 /416
Race n=7 E
L 7 Complex Mixed and Stromal Neoplasms I 3/103 :
Ethnicity n=5 ;
8 Nevi and Melanomas 3 /589 §
9 Gliomas 3/1143 =
10 Lymphoid Leukemias 2/1177 E
11 Epithelial Neoplasms, NOS 1/35

AN
“u“ _—

List 112 samples

With any variable summary, click on a category to create a new CNV track side-by-side with the existing CNV track and display
CNV data from a subset of cases from that category.
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1.11.4 Customize Display Parameters

GDC
126 CNVs
112 samples

RefGene M[CREBBP

——
-

@

GDC

40 CNVs

36 samples
Adenomas and ...
Close

L
3
H
b
3
H

1.11.4 Customize Display Parameters

The track legend at the bottom provides ways to tune the Copy Number Segment Tool display. Click on a copy number change
category to show a menu with options.

GDC CNV @) Copy number loss @) Copy number gain - @ Copy number amplification @ Copy number homozygous deletion ~ Filter: segment length <= 2.0 Mb

Clicking "Hide" for "Copy number loss" will update the view as below. To show "Copy number loss" events again, click the striked
label in the legend.
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1.11.4 Customize Display Parameters

GDC
56 CNVs
47 samples

RefGene M[CREBBP -1
m[CREBBP |-+

CONF

1
drag to resize
LEGEND

GDC CNV @) Copy number gain - @ Copy number amplification @ Copy number homozygous deletion Gepy-nurmbertoss  Filter: segment length <= 2.0 Mb

Click on the text label "Filter" at the end of the legend to show a menu with an input box. The Copy Number Segment Tool by
default limits the maximum length of segments displayed to 2 Mb. The maximum length is adjustable.

| Filter: segment length <= 2.0 Mb

Max segment length. Set 0 for not restricting by max length.
2000000 H

Setting the max length to a larger value will allow it to include more segments of a longer length, as seen below using 8 Mb.

GDC
991 CNVs
962 samples

===

IH CONFIG

1
drag to resize

Il |
T T
WCREBBP] | 11<< <]
L T

LEGEND

GDC CNV (0 Copy number loss @) Copy number gain - @B Copy number amplification @ Copy number homozygous deletion  Filter: segment length <= 8.0 Mb

Setting the max length to a smaller value will limit the analysis to focal CNV segments and exclude large ones, as demonstrated
below using a 500 Kb threshold.
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1.11.5 Density Mode

GDC
51 CNVs
42 samples

RefGene WCREBBP]-H}<-<f<i<ccftheccee-Hette i H : i § CONFIC
M[CREBBP J|HH~<~<<~<—<<<1H HH<H<HHH 1 t i {
drag to resize
LEGEND
GDC CNV @ Copy number homozygous deletion B Copy number amplification  Filter: segment length <= 500 Kb

1.11.5 Density Mode

The Copy Number Segment Tool can dynamically switch display style when the number of displayed CNV segments exceeds
1,000. As an example, the following example shows a 1.6 Mb region centered on PAX5 with 994 CNV segments, highlighting a set
of focal deletions (stacks of green lines) overlapping PAX5.

chr9:36129776-377377. 1.6 Mb (FED [In]Out x2[x10]x50] [Tracks| [More]

Genomic , 36.2000M 36.4000M 36.6000M 36.8000M 37.0000M 37.2000M 37.4000M 37.6000M
GDC
994 CNVs
689 samples
RefGene HHGLIPR2 RNF38IHH-H MELKHHH—HHH MIR4475] LOC105376032H ZCCHC7H>->>>>>>>>>4#+H ZBTB5K4  TOMMS|
HGLIPR2 RNF38IHH}-H MELKHHH—HHHH PAXSE} <<t GRHPRIH TOMMSH

Upon zooming out to 3.2 Mb, the Copy Number Segment Tool switches to a density view displaying the density of gain and loss
events as a pair of coverage tracks, with a numerical axis on the left of the track which has a symmetrical max scale for both gain
and loss. The number of CNV segments is now 1,447 exceeding the limit of 1,000 and allowing the Copy Number Segment Tool to
switch to density view to improve performance. In the density view, a deletion hotspot is visible over PAX5.
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1.11.5 Density Mode

chr9:35325784-385417 | 32mb (FER) (In]Out x2]x10]x50] [Tracks| (More|

Genomic  35.5000M 36.0000M 36.5000M 37.0000M 37.5000M 38.0000M 38.5000M
GDC 243
1447 CNVs
859 samples
Loss
243
RefGene —jJuNC13BCA9|HINT2|OR2S2| GLIPR2# RNF38{HH MELKHHI PAXSi<<—HH GRHPR] FRMPD1H{ilff sHBHH{<] ALDH1B1| c

The Copy Number Segment Tool has an upper limit of 10,000 CNV segments per view. To demonstrate this limit, the following
example shows a 31 Mb region on chromosome 9 containing 10,000 CNVs. At this scale, a prominent deletion hotspot becomes
visible at the CDKN2A/2B locus on the telomeric region of chromosome 9.

chr9:11814730-425235. | 31Mb (EED (In]Out x2]x10]x50] [Tracks| [More]

Genomic 15‘0900M 20.0(1)00M 25‘0(1)00M 30‘0(1)00M 35.0900M 40.0900M
GDC 1,149
10000 CNVs | Gain
3925 samples
r —Y—— — ———
Loss
1,149
RefGene 1 [(ij (HNMNIMI i1l (T (NODOR) DWOO I fw b0 [ (oo R oo r o re N OO (O v o
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1.12 Gene Expression Clustering Tool

1.12.1 Introduction to Gene Expression Clustering

1.12 Gene Expression Clustering Tool

The Gene Expression Clustering tool is a web-based tool for performing sample clustering by selecting a desired set of genes from
the NCI Genomic Data Commons (GDC), and visualizing a heatmap of a z-score transformed matrix.

1.12.2 Quick Reference Guide

At the Analysis Center, click the 'Gene Expression Clustering' card to launch the heatmap.

NATIONAL CANCER INSTITUTE
GDC Data Portal

;Ana\ysis Center i. Projects Cohort Builder

Changes not saved

Unsaved_Cohort

@ Repository

(®) Video Guides Q¥ Send Feedback [ Browse Annotations  J{} Manage Sets W cart [J 3] Login & GDC Apps

‘ Q e.g. BRAF, Breast, TCGA-BLCA, TCGA-A5-A0G2 ‘

v 44,451CASES [ §

No filters currently applied.

CORE TOOLS
Projects Cohort Builder Repository
() View the Projects available within the GDC Build and define your custom cohorts using Browse and download the files associated
ap
‘ and select them for further exploration and avariety of dlinical and biospecimen with your cohort for more sophisticated
analysis. features analysis.
ANALYSIS TOOLS
s
=l [ > s [ > ] s [ > ] [ > ] $ [ > ] [ > ] [ > ]
V) .} g < :
BAM Slicing Download ~ Clinical Data Analysis ~ Cohort Comparison ~ Gene Expression Clustering ~ Mutation Frequency ~ OncoMatrix ~ ProteinPaint ~
2483 Cases 44,45] Cases 44,45] Cases 20,602 Cases 18,394 Cases 18,394 Cases. 16,405 Cases
? [ > @ [ > ]
Sequence Reads ~ Set Operations ~
2483 Cases

Users can view publicly available genes as well as login with credentials to access controlled data.

There are four main panels in the Gene Expression Clustering tool: controls, heatmap, variables, and legend.
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1.12.2 Quick Reference Guide

Clustering| 819 Cases|40 Genes| Variables | Cell Layout|Legend Layout| Download Zo0m 1.0 » O COﬂtrOlS

a7
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CCND1 ] ml 1 ] |

Heatmap
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MAP2K1 3 [}

CAMK2A m n 1

CAMK28 i 1o 1 |

CD:N“\ ] I I | I I

[ Mt L e et e il LR, |
i .
e e ——— e R Variables

CLICK A ROW LABEL OR ITEM TO APPLY FILTERING Le gen d
Gene Expression (CGC genes... (819) -5 Il m5
Disease type M Gliomas (819)
Primary site [lBrain (819)
Project id MICPTAC-3 (99) I EXCEPTIONAL_RESPONDERS-ER (1) MIHCMI-CMDC (41) MITCGA-GBM (162) M TCGA-LGG (516)
Gender Mifemale (351) Mimale (466)

Controls

The control panel can modify the displayed data or the appearance of the matrix. Their functionalities are outlined below.

Clustering 1000 Cases 50 Genes Variables Cell Layout Legend Layout Download Zoom 1.0 PR Ny Undo Restore

Clustering: Modify the default clustering of the heatmap (Average or Complete), alter the column and row dendrogram
dimensions, and change the z-score cap

Cases: Adjust the visible characters of the case labels

* Genes: Modify how cases are represented for each gene (Absolute, Percent, or None), row group and label lengths, rendering
style, and the existing gene set

¢ Edit Group: Displays a panel of currently selected genes, which can be modified by clicking on a gene to remove it from the
gene set, searching for a particular gene to add, loading top variably expressed genes, or loading a pre-defined gene set
provided by the MSigDB database

* Create Group: Create a new gene set by searching for a particular gene, loading top mutated genes, or loading a pre-defined
gene set provided by the MSigDB database

* Variables: Search and select variables to add to the matrix below the heatmap

¢ Cell Layout: Modify the format of the cells by changing colors, cell dimensions, and label formatting

¢ Legend Layout: Alter the legend by changing the font size, dimensions, and other formatting preferences
¢ Download: Download the plot in svg format

¢ Zoom: Adjust the zoom level by using the up and down arrows on the input box, entering a number, or using the sliding scale
to view the case labels
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1.12.2 Quick Reference Guide

Heatmap

The Gene Expression Clustering heatmap displays the active cohort's cases along the top horizontally, genes along the left column,

and the z-score transformed gene expression value.
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Hovering over a cell in the heatmap displays the case submitter id, gene name, and gene expression value.
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Clicking on a cell also gives users the option to launch the Disco plot, a circos plot displaying copy number data and consequences

for that case.

SELECTING CASES ON THE CLUSTER

Cases on the cluster can be selected by clicking on the dendrogram. Once part of the dendrogram is selected, users can choose to

zoom in to the cases, list all highlighted cases, or create a cohort of the selected cases.
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1.12.2 Quick Reference Guide
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Click on a case in the dendrogram to showcase the Disco plot or the GDC Case Summary Page.
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Disco plot
Case

In the column of genes on the left, click on a gene to rename it, launch the ProteinPaint Lollipop plot, display the GDC Gene
Summary Page, or remove the gene. The lollipop plot displays all cases across the GDC affected by SSMs in the selected gene.

© 2015-2024

[ WNK2 | Lollipop Gene summary

#cases

L
1000 rendered, 0 not rendered
Remove
-66/313 -

WNK?2
HOXi Variable
HOXA
HOXA
AF|
RI
PEKT
MYH11
EPHA3
PTPN13

Any variables added to the matrix appear below the heatmap. Users can hover over a cell to display the case submitter id and

their value for the given variable.

Variables
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1.12.3 Accessing the Tool

Disease type
Projectid B EEEEEEEEEEEEEEEEEEEEEEEEEEEER
Primary site Case: TCGA-CK-4952

Gender NN Disease type: M Cystic, Mucinous and Serous Neoplasms |

Click on a variable to rename it, edit it by excluding categories, replace it with a different variable, or remove it entirely.

Disease *™~
Proje Variable Disease type |

Primgrey #cases: 1000 rendered, 0 not rendered |

Edit Replace Remove

Legend

In addition to the color coding system for the gene expression values, the legend displays the number of cases from the active
cohort in each category for all variables that are selected to appear in the matrix.

CLICK A ROW LABEL OR ITEM TO APPLY FILTERING
Gene Expression (CGC genes... (1000) sl Wl 5
Disease type M Acinar Cell Neoplasms (3) [f/Adenomas and Adenocarcinomas (839) M Complex Epithelial Neoplasms (2) M Cystic, Mucinous and Serous Neoplasms (38)
MDuctal and Lobular Neoplasms (115) MEpithelial Neoplasms, NOS (1) I Gliomas (1) M Squamous Cell Neoplasms (1)
Primary site MBrain (1) ["|Breast (109) MIBronchus and lung (75) ["IColon (96) M Connective, subcutaneous and other soft tissues (2) ["ILiver and intrahepatic bile ducts (21)
M Other and ill-defined sites (1) [|Prostate gland (497) MRectosigmoid junction (70) ["|Rectum (89) MStomach (38) [Unknown (1)

Project id MICPTAC-3 (3) IITCGA-BRCA (109) MITCGA-COAD (91) MITCGA-LIHC (21) BITCGA-LUAD (74) BITCGA-PRAD (497) BITCGA-READ (167) MITCGA-STAD (38)
Gender Mifemale (288) Mimale (711)

Users can click on a variable in the legend to hide a specific category, only show a specific category, or show all categories for the
selected variable.

CLICK AROW LABEL OR ITEM TO APPLY FILTERING
Gene Expression (CGC genes... (1000) -5l M5
Disease type MAcinar Cell (3) WA and i (839) MIComplex Epithelial (2) MCystic, Muci and Serous (38) MDuctal and Lobular Neoplasms (115)
M Epithelial Neoplasms, NOS (1| Hide 1) MISquamous Cell Neoplasms (1)
Projectid MICPTAC-3 (3) IITCGA-BRCA Show only BA-COAD (91) MITCGA-LIHC (21) ITCGA-LUAD (74) IITCGA-PRAD (497) BITCGA-READ (167) IITCGA-STAD (38)
Primary site MBrain (1) [[IBreast (109) MB| Showal M9 (75) [ZIColon (96) MIConnective, subcutaneous and other soft tissues (2) [ZLiver and intrahepatic bile ducts (21) MOther and ill-defined sites (1) []Prostate gland (497)
[ Rectosigmoid junction (70) [ Wi Stomach (38) Unknown (1)
Gender Mifemale (288) Mimale (711)

1.12.3 Accessing the Tool
At the analysis center, click the 'Gene Expression Clustering' card to launch the heatmap.
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CORE TOOLS
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analysis
[ > ]
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Browse and download the files associated
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analysis.
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ANALYSIS TOOLS
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1.12.4 Features

View publicly available genes as well as login with credentials to access controlled data.

1.12.4 Features

The following features are viewable once the default heatmap is loaded. The default heatmap shows all the glioma cases. There are

four main panels as outlined in the figure i.e., the 'Controls', 'Heatmap', 'Variables' and the 'Legend'. Each of the features and
functionalities are described in detail in the following sections.
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CLICK A ROW LABEL OR ITEM TO APPLY FILTERING
Expression  (1000)
Disease type M Gliomas (1000)

Project id MICPTAC-3 (210) MEXCEPTIONAL_RESPONDERS-ER (1) MIHCMI-CMDC (10) IITCGA-GBM (288) MTCGA-LGG (491)
Gonder Mifemale (413) Mimale (585) Minot reported (1)

1.12.5 Controls

The control panel as shown has various functionalities with which users can change or modify the appearance of the matrix. The
control panel provides flexibility and a wide range of options to maximize user control.

[Clustering[1000 Cases|0 Unclustered Genes|Variables|Cell Layout|Legend Layout|Download| Zoom 0.70 N

Clustering

The clustering control button provides several options to modify the default clustering of the heatmap. Click on the button labeled
'Clustering' to display a menu with options as shown.

-68/313 - © 2015-2024


../images/geneexpclust/2-default-view.png
../images/geneexpclust/2-default-view.png
../images/geneexpclust/3-controls.png
../images/geneexpclust/3-controls.png

Clustering| 1000 Cases| 1000 Genes|Variables| Cell Layout| Legend Layc

Cluster Cases

Clustering Method

Distance Method

Column Dendrogram Height
Row Dendrogram Width

z-score Cap

Color Scheme

Cluster cases (Disable cases sorting)

® Average

O Complete

O Single

O Ward.D

) Ward.D2

O Mcquitty

@® Euclidean

O Maximum

O Manhattan |
O Canberra

200

100

5

@® Blue-White-Red
O Green-Black-Red
O Blue-Yellow-Red
) Green-White-Red

CLUSTER GENES

check/uncheck to show/hide the gene row dendrogram

CLUSTERING METHOD

1.12.5 Controls

Click on the 'Complete' option as highlighted to change the method of clustering. The heatmap will render again to show the

complete clustering method.

X — Gene Expression Clustering O ¢

Clustering|936 Cases|47 Genes|Variables|Cell Layout|Legend Layout

Download

Cluster Cases

Cluster cases (Disable cases sorting)

® Average

Sets which clustering method to use Complete

Clustering Method

~ Single

~ Ward.D
~ Ward.D2
~ Mcquitty
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1.12.5 Controls

The maximum height of the column dendrogram is shown in the next highlighted option as shown.
Column Dendrogram Height 500 =
Row Dendrogram Width 100
z-score Cap 5

Click or edit the number in the input box to adjust the height of the column dendrograms as shown.

|

L ik

ROW DENDROGRAM WIDTH

Similary, row dendrogram width can also be modified as per user requirement as shown.
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Column Dendrogram Height 100
Row Dendrogram Width 500 :

z-score Cap S
@® Blue-White-Red
© Green-Black-Red
Color Scheme © Blue-Yellow-Red
© Green-White-Red
© Blue-Black-Yellow

|

a .

Z-SCORE CAP

1.12.5 Controls

KRAS
MAPK1
MAP2K1
CAMK2A
CAMK2B
PDGFRA
CCND1
CD34
TP53
E2F1

Z scores are used to compare gene expression across samples. A Z-score of zero indicates that the gene's expression level is the
same as the mean expression level across all samples, while a positive Z-score indicates that the gene is expressed at a higher level

than the mean, and a negative Z-score indicates that the gene is expressed at a lower level than the mean.

User can increase or decrease the Z-score Capping. Increase the Z-score cap from 5 to 10 as shown. Samples with lower gene
expression gets lighter to allow highlighting of clusters with higher expression values as shown in red in the heatmap.
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\Clustering|936 Cases|47 Genes|Variables|Cell Layout|Legend Layout| Download|

Cluster Cases

Clustering Method

Distance Method

Column Dendrogram Height
Row Dendrogram Width
z-score Cap

Color Scheme

1.12.5 Controls

Zoom °

Cluster cases (Disable cases sorting)
® Average
Complete
Single
Ward.D
Ward.D2
Mcquitty
® Euclidean
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Manhattan '
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100 |
500
10 g
® Blue-White-Red
Green-Black-Red |
Blue-Yellow-Red
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Blue-Black-Yellow |

T

Yoy y ]

PDGFRA 1

Cases

ADJUSTING THE ZOOM USING THE ZOOM BUTTONS

mom2 | l.

r—r o

Adjust the zoom level by using arrows on the input box or entering a number to be able to view the sample lables as shown.
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1.12.5 Controls
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The 'Cases' control has the option 'Case Label Character Limit' to adjust the visible characters of these sample labels. The default
is '32'. Change that to '10' to see the new limit applied to the sample labels as shown. Note that reducing the character limit

truncates the labels.

ikl

Zoom 14.3
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Genes

User can modify the existing default gene set by clicking the 'Genes' button in the controls as shown. This displays the option to

edit genes as well as variables from the dropdown as shown.
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1.12.5 Controls

| 1000 Genes | Variables|Cell Layout| Legend Layout| Download| Zoom 1.0 nNE

Display Case Counts for Gene O Absolute O Percent @ None
(O Stacked show stacked rectangles in the same matrix cell to render variants for the same case and gene

Genomic Alterations Rendering )
O OncoPrint show overlapping rectangles in the same matrix cell to render variants for the same case and gene

Sort Genes O By Input Data Order @ By case Count

Edit Current Group]

Gene Set
Create New Group |Group Name

—r

MODIFYING GENES

Click the 'Edit Group' button as shown in the 'Gene set' to display a panel of current selected genes.

[1000 Genes[VariabIesICeII LayoutILegend Layout[DownIoad] Zoom 1.0 n

Display Case Counts for Gene O Absolute O Percent @ None
O Stacked show stacked rectangles in the same matrix cell to render variants for the same case and gene

Genomic Alterations Rendering )
O OncoPrint show overlapping rectangles in the same matrix cell to render variants for the same case and gene

Sort Genes O By Input Data Order @ By case Count

Edit Current Group|

Gene Set

p | Group Name

Create New Gre

«Back to Genes

Edit
Search Gene Load top variably expressed genes Load MSigDB (2023.2.Hs) gene set ¥ Clear
MTOR BRAF  AKT1 EGFR PDGFA CDK6 RB1 IDH1 NRAS PIK3R5 PDGFB NOTCH3 YAP1

PDGFRA CCND1 IGFIR PIK3R1 PTEN SOS1 PIK3CA RAF1

CD109 CD34 TP53 E2F1 PIK3R3 MDM2 CDKN2A CDK4 KRAS MAPK1 MAP2K1 CAMK2A CAMK2B CDKN1A TGFA GRB2 HRAS MGMT

SHC1

ADD/DELETE A GENE

In the search box, type in any gene name for example 'Weel' as shown and click submit.

-74/313 - © 2015-2024


../images/geneexpclust/12-geneset-edit.png
../images/geneexpclust/12-geneset-edit.png
../images/geneexpclust/12-geneset-edit.png
../images/geneexpclust/12-geneset-edit.png
../images/geneexpclust/13-geneset-editing.png
../images/geneexpclust/13-geneset-editing.png

|40 Genes | Vvariables| Cell

wee1

WEE1

WEE1P1
WEE1P?2 NOTCH3

CDKN1A  TGFA

Submit

CCND1

The heatmap loads again after performing a clustering that includes 'WEE1"' as shown.
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1.12.5 Controls

Click on the 'Edit' functionality again within the 'Gene set' menu option. To delete a gene, hover over the gene as shown. A red

cross mark will appear as shown.
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1.12.5 Controls

s|47 Genes|Variables|Cell Layout

Legend Layout

Download]  Zoom 1.0 x]o

« Back to Genes
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Click on the gene 'Weel' to delete the gene from the gene set. Click submit to redo the clustering.

LOAD TOP VARIABLY EXPRESSED GENES

User has the option to load the top genes that are variably expressed. To do so, click on the 'Edit Group' button under the 'Genes'
controls. Click on the button that reads 'Load top variably expressed genes'. The genes will change to the top most variable genes

as shown in this selected cohort.

Click submit to reload the heatmap.

Top variably expressed genes ¥ MSigDB (2023.2.

v 100 Gene Count

L

1 Minimum median log2(ugfpkm)

Genes with median value below the cutoff are skipped.

—

Choose all genes or a subset

@ All protein-coding genes
(takes up to 1 min)

© MSigDB gene set
= Custom gene set

Calculate genes

LOAD MSIGDB GENE SET

The gene expression clustering tool also enables users to load a pre-defined gene set provided by the MSigDB database. The
current version enabled is the latest. Click on the dropdown button 'Load MSigDB (2023.2.Hs) gene set' and choose one of the

following gene sets as shown.
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\Load MSigDB (2023.2.Hs) gene set ¥ | [Cleal

-~

[Search gene sets ]

™~

+

—+

+

C1

C2:
C3:
C4:
C5:
Cé:
C7:
C8:

+ H: hallmark gene sets

: positional gene sets

curated gene sets

regulatory target gene sets
computational gene sets
ontology gene sets

oncogenic signature gene sets
immunologic signature gene sets

cell type signature gene sets
""" ML o Lo MM Lol Rdmiaed | La

For example, select a hallmark gene set for 'Hypoxia' as shown.
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1.12.5 Controls

Load MSigDB (2023.2.Hs) gene set ¥ Clear

Search gene sets

P

- H: hallmark gene sets

L)

HALLMARK_TNFA_SIGNALING_VIA_NFKB i

HALLMARK_HYPOXIA (i

HALLMARK_CHOLESTEROL_HOMEOSTASIS i

i HALLMARK_MITOTIC_SPINDLE i
HALLMARK_WNT_BETA_CATENIN_SIGNALING i
HALLMARK_TGF_BETA_SIGNALING i
HALLMARK_IL6_JAK_STAT3_SIGNALING i
HALLMARK_DNA_REPAIR i
HALLMARK_G2M_CHECKPOINT i

. HALLMARK_APOPTOSIS i

rFia

Note the info icon next to the gene set that provides additional information about this gene set as well as a link to the database and
the original publication PMID as shown.

- H: hallmark gene sets

HALLMARK_TNFA_SIGNALING_VIA NFKB i
HALLMARK_HYPOXIA

Description

Gene count: 200

Brief description: Genes up-regulated in response to low
oxygen levels (hypoxia).

PMID: 26771021
MSigDB: Link

Upon selecting a MSigDB gene set, the genes get updated as shown.
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1.12.5 Controls

Gene |Load top variably expressed genes |Load MSigDB (2023.2.Hs) gene set ¥ \Clear

PGK1 PDK1 GBE1 PFKL ALDOA ENO2 PGM1 NDRG1 HK2 ALDOC GPI MXI1 SLC2A1 P4HA1 ADM P4HA2 ENO1 PFKP

AK4 FAM162A PFKFB3 VEGFA BNIP3L TP ERO1A KDM3A CCNG2 LDHA GYS1 GAPDH BHLHE40 ANGPTL4 JUN SERPINE1

LOX GCK PPFIA4 MAFF DDIT4 SLC2A3 IGFBP3 NFIL3 FOS RBPJ HK1 CITED2 1SG20 GALK1 WSB1 PYGM STC1 ZNF292
BTG1 PLIN2 CSRP2 VLDLR JMJDE EXT1 F3 PDK3 ANKZF1 UGP2 ALDOB STC2 ERRFI1 ENO3 PNRC1 HMOX1 PGF GAPDHS
CHST2 TMEM45A BCAN ATF3 CAV1 AMPD3 GPC3 NDST1 IRS2 SAP30 GAA SDC4 STBD1 IER3 PKLR IGFBP1 PLAUR

CAVIN3 CCN5 LARGE1 NOCT S100A4 RRAGD ZFP36 EGFR EDN2 IDS CDKN1A RORA DUSP1 MIF PPP1R3C DPYSL4 KDELR3
DTNA ADORA2B HS3ST1 CAVIN1 NR3C1 KLF6 GPC4 CCN1 TNFAIP3 CA12 HEXA BGN PPP1R15A PGM2 PIM1 PRDX5 NAGK
CDKN1B BRS3 TKTL1 MT1E ATP7A MT2A SDC3 TIPARP PKP1 ANXA2 PGAM2 DDIT3 PRKCA SLC37A4 CXCR4 EFNA3 CP

KLF7 CCN2 CHST3 TPD52 LXN B4GALNT2 PPARGC1A BCL2 GCNT2 HAS1 KLHL24 SCARB1 SLC25A1 SDC2 CASP6 VHL FOX03
PDGFB B3GALT6 SLC2A5 SRPX EFNA1 GLRX ACKR3 PAM TGFBI DCN SIAH2 PLAC8 FBP1 TPST2 PHKG1 MYH9 CDKN1C
GRHPR PCK1 INHA HSPA5 NDST2 NEDDA4L TPBG XPNPEP1 IL6 SLC6A6 MAP3K1 LDHC AKAP12 TES KIF5A LALBA COL5A1
GPC1 HDLBP ILVBL NCAN TGM2 ETS1 HOXB9 SELENBP1 FOSL2 SuLT2B1 TGFB3

| Submit

Click 'Submit' to reload the heatmap with the new gene set from M SigDB.
ADDING GENE AS A VARIABLE

User also has the option to add gene variant terms as variable to line up mutation consequences with clustered gene expression
data.

To do so, click the button 'Genes' and click 'Edit Group'.

|40 Genes Variables|Cell Layout|Legend Layout Download Zoom 1.0

Display Case Counts for Gene © Absolute © Percent © None

Row Group Label Character Limit 32

Row Label Character Limit 32

Genomic Alterations Rendering  © Stacked © OncoPrint

Sort Genes © By Input Data Order © By case Count
Gene Set [Edit Group Create Group

I 1]

From the dropdown, select 'Variables' as shown.
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1.12.5 Controls

140 Genes | Variables|Cell Layout| Legend Layout|Download | Zoom 1.0 o]

« Back to Genes

Edit v Gene Expression (CGC genes only)

Sea riably expressed genes |Load MSigDB (2023.2.Hs) gene set ¥ Clear] Restore

MMP1  TERT YAP1 CDK4 CDK6é CDKN1A CDKN2A MGMT E2F1 EGF EGFR

AKT1 PIK3BR5 MTOR GRB2 HRAS IGF1 IGFIR NOTCH3 KRAS MDM2 NRAS
PDGFA PDGFB PDGFRA PIK3CA ATRX TP53 PIK3R1 MAPK1  MAP2K1 PTEN  RAF1
RB1 CCND1 SHC1 SOS1 IDH1 ROS1 BRAF TGFA CAMK2A CAMK2B PIK3R3
ALDH1A3 CD109 CD34

\
|
i
1 & .
] Submi
b

RAF I T Ll ! T T

Search and select 'KRAS'.

40 Genes[VariabIeleeII LayoutILegend Layout] Download] Zoom 1.0 r
Use only cancer census genes |Load top mutated genes| Load MSigDB (2023.2.Hs) gene set ¥
KRAS
KRASP1
TR

Click 'Submit' to reload the heatmap with the newly added KRAS gene as a variable. This displays the consequence type for the
clustered samples for which KRAS has both the mutation calls and the gene expression data as shown.

bRl L2 L h. 1 1 '

MAPK1 | 1] Il Il Il |
———  MAP2K1 1
_: CAMK2A |

CAMK28 [l il |
CDKN1A || | I 11

TGFA || ] | |
GRB2 [ 1| 1 | I 11118
HRAS | | w1
MGMT |1 [ | ol | i |

Disease type [ITTTITITTENTTITIINNCEENTOINN]
Primary sitc [INNIITITVNNIBTVRV NN IVTIER AN DR RNV}

Variables
The button 'Variables' in the controls allows the user to search and select variables that get added below the heatmap.

Click the button 'Variables' to show the following dictionary tree.
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;]Van‘ablesICell Layout]Logend Layout]Download] Zo

Row Group Label Max Length 32
Row Label Max Length 32

_ Dictionary Vanablesl Search Dictionary Variabli
Gene Expression Overall Survival

+ Demographic

+ Diagnoses

Disease type
1 + Exposures

1 + Family histories
Index date
Lost to followup
- Primary site
] + Project
1 + Samples
State
d + Tissue source site

1.12.5 Controls

Click the '+' button on the 'Demographic' to display all the terms under the parent term as shown. Select terms 'Ethnicity' and

'Year of birth' and click 'Submit 2 terms'.

| Variables|Cell Layout|Legend Layout|Download]|  Zc

Row Group Label Max Length 32
Row Label Max Length 32

\Submit 2 terms| |Clear|

Dictionary Vanablesl Search Dictionary Variabl

Gene Expression oS [
+ Demographic
+ Diagnoses
Disease type v
+ Exposures

1 + Family histories

Index date

] Lost to followup

] Primary site v

] + Project

+ Samples

State

+ Tissue source site

Once the variable terms are submitted, the heatmap will display the added variables as shown.

© 2015-2024


../images/geneexpclust/25-add-var.png
../images/geneexpclust/25-add-var.png
../images/geneexpclust/26-selecting-vars.png
../images/geneexpclust/26-selecting-vars.png

CDKN1A ||| (IR NI
TGFA || | | 1]
GRB2 || 1 1] |
HRAS |

|
L
MGMT |10 [ e | 1

Disease type [IIIIIINTITIIRNENITEERANRARELANEY
Primary site [EINEEEIENIEIENEERAERRERNE
Project i WY NAMMERNM 001 N
Gender [[[I] [ 1ML 1WA V000 RO IE RO
Ethnicity

(TTOE T TR I T T
Year of birth [ SARENEN D AN A

Download

1.12.6 Heatmap

The control panel shows an option to download the plot as an svg after user has specified their customizations. Select the

'Download' button as shown below to save the svg.

it
SVG image
TSV data

The download will get saved to the default download folder as shown at the bottom of the browser window.

- )

@ matrix (3).svg A

1.12.6 Heatmap

Selecting cases on the cluster

Cases on the cluster can be selected interactively by clicking on the column dendrograms. Click on the dendrograms above the

heatmap as shown. The dendrograms get highlighted in red.
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1.12.6 Heatmap

pp—
¢4 Zoomin - i1l ﬁifiﬂ.;ﬁ
Fege §§ gg : §3§:§ 2538 g § 25 538885 § .‘!3‘5’2
555325:2%%5 List 812 cases §§§§‘£‘§§ g §:g§ §§fa~§§§z §§§§
FEFREEEEEE FEEEREEEEELERERERRERERRMAEEEEEEEY
1
)

Once the dendrograms are selected, two options are displayed. A user can choose to zoom in the cases or list all the cases
highlighted in the dendrograms.

Clicking a case column

Click on a case label to display the options as shown.

) 1%.‘1;'
PDGFRA| | I '
CCND1 | Disco plot
IGF1R |
PIK3R1 | || Case: TCGA-P5-A5F6 |
oy “1 ' 11 Gene: PDGFRA
PIK3CA |]] Gene Expression: -0.4500229494080215
RAF1 | = | T Y g
MTOR || I
BRAF | |1]
AKT1 | | |

User may choose to launch: - a circos plot by clicking 'Disco plot' button, - a webpage containing information about the case by

clicking the case id - Gene summary page by clicking on the gene name 'PDGFRA'
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1.12.7 Variables

Clicking a gene label

Click on a gene row label to display the following options

IIlllIlliilllIlllliiil’{llllillllllll|’{|t|’{
: g 388 % 3 583
e83 Bigad Baa 338 8 EEiazigesip s
3sd3cdd §§a¢¢§§§g§§§§§§§§2 §3:835828 §§§§
RERREREEEEEEERRE R EEREE R RERRREREREELEERE
PL | i
( |

Variable PDGFRA |Lollipop| Gene summary
' #cases: 819 rendered, 0 not rendered

I
{
Remove “ EJ
‘ i - I
RAF1 [ il i i
MTOR [ 'IF M HCHR ) 1

User can choose to change variable name by deleting and typing in a new name in the box where 'PDGFRA' is currently applied.
User may also choose to launch the lollipop plot or gene summary page or remove this row entirely.

Hovering over/Clicking a cell

Hover over a cell of the heatmap to show information about the case. The information displayed shows the case id, the gene name
(CCND1) and the z-score transformed value (4.04..)

NPTy 1y

PP —
] ‘w‘_!’ﬁ“ VAT L, s, LT

l
il 1

| Case: TCGA-CS-5396
Gene: CCND1
| | Gene Expression: m 4.048587600299951

1.12.7 Variables

Clicking a Variable

Click on a variable (for example 'Project id' here) row label to display the options as shown.
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1.12.7 Variables

Variable Project id

CLICKAR
Gene Expression (CGC ¢ cases: 819 rendered, 0 not rendered
Disea Edit Replace Remove
Prim

Project id lMICPTAC-3 (99) W EXCEPTIONAL_RESPONDEI
Gender Mfemale (351) [ male (466)

User can change the variable name (input box), edit the variable to exclude categories ('Edit' button), replace the variable by
another one ('Replace' button) or remove the row containing the variable entirely by clicking the 'Remove' button.

Renaming a variable
To rename a variable, edit the default name of the variable in the input box as shown.
Projenf il —
Ge | il

Variable Project 'submit}

A ROV

C gen #cases: 819 rendered, 0 not rendered
sease Edit Replace Remove

‘imary

Drainat id EEADTAN 2 /000 HEVACDTINAAL DECDNMNAI

After renaming the variable as per user preference, click 'submit'. The row now shows a new variable name.
Editing a variable

To edit groups within the variable, click the 'Edit' button. Now, user can drag the categories from group 1 into group 2 to create
two separate groups and also have the option to exclude a category. After making the choice, click 'Apply' to reload the chart.
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drpiant —

e | 1]
N Variable Project
n #cases: 819 rendered, 0 not rendered
e Edit Replace Remove
ry
v |Add Group Apply| #1.
Group 1 Group 2
CPTAC-3 (n=99)
TCGA-GBM (n=162)
TCGA-LGG (n=516)
EXCEPTIONAL_RESPONDERS-ER (n=1)
HCMI-CMDC (n=41)

EXCLUDED CATEGORIES

Replacing a variable

1.12.7 Variables

To replace a variable, click on the row label for that variable and click 'Replace’'. This shows the GDC dictionary from which a user

can select a variable of choice as shown.
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1.12.8 Legend
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Disease type
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Primary site
+ Project
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Removing a variable

To remove a row containing a variable entirely, click on the row label for that variable and click 'Remove'. This removes the entire

row from the heatmap.

Diseasé ' .
Ge | .

Variable Disease type

_’KA ROY #cases: 819 rendered, 0 not rendered
CGC ger

Disease Edit Replace Remove

Pri ma W 'v'.v*-wtun-'*‘v*' v,

1.12.8 Legend

Interacting with legend filters

Variables can be filtered upon via the legend. Click a legend item to display the following options. User may choose to 'Hide',
'‘Show only', or 'Show all' categories from a selected variable. This would allow the user to filter down on the category of choice.
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1.13 Mutation Frequency

1.13 Mutation Frequency

The Mutation Frequency tool visualizes the most frequently mutated genes and the most frequent somatic mutations for the active
cohort. To launch the Mutation Frequency tool, click on its card from the Tools section of the Analysis Center.

Filters -
Genes Mutations

Collapse All

A Mutated Gene 5 Distribution of Most Frequently Mutated Genes E] Overall Survival Plot @
Sq1(N=112) - IDH1 Not Mutated Cases
[ Upload Genes ] S2 (N = 393) - IDH1 Mutated (SSM/CNV) Cases
Log-Rank Test P-Value = 1.11e-15
Use the Survival buttons  in the table below to change the survival plot
drag to zoom
A Somatic Mutations ) 1.0

[ Upload Somatic Mutations ]

A Biotype Q

Name = Genes ©

% of Cases Affected

(O IncRNA 1
O protein_coding 710

A Is Cancer Gene Census

Genes

Survival Rate

0, 263750 TR -2, V0 LGV P Sy, ot 20k, B3, 5y 7055
#7785 Ry OGA,’OC?Q?%S;;@A’ "//@9&4,”80%9'&)24@2‘/;@
'z

@ m 0 2 4 6 8 10 12 14 16
Duration (years)

A VEP Impact Q [i'D

This tool includes the following visualizations:

1.13.1 Mutated Genes Histogram

The most frequently mutated genes are represented with a histogram that shows the percentage of cases affected within the
active cohort. The histogram can be downloaded as an image (SVG/PNG) or raw data (JSON) using the button at the top right of

the graphic.

Distribution of Most Frequently Mutated Genes \ ¥

% of Cases Affected
o

0

e A0, Ao Pra Kny Vo, K, Csr R, 1, s e Kin. QoL $Rs A Aoy Rl Sen R0
S o, 0y oy 2 e S S0 ey Ry, R sy e Ry 44’*73 ONEER
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1.13.2 Survival Plot for Mutated Genes and Mutations

1.13.2 Survival Plot for Mutated Genes and Mutations

The mutation frequency survival plot is represented with two Kaplan-Meier curves based on cases with and without a specific
mutation or mutated gene. Cases for both curves can be further filtered using the various filters available in the left panel of the
Mutation Frequency tool. For example, selecting "high" for the VEP impact filter will limit the cases in both curves to those whose
mutations have a high VEP impact.

The Log-Rank Test p-value is also displayed here. The survival plot can be downloaded as an image (SVG/PNG) or raw data (JSON/
TSV) and the view can be reset using the buttons at the top right of the graphic.

Overall Survival Plot

S1(N=112)-IDH1 Not Mutated Cases
S, (N =393) - IDH1 Mutated (SSM/CNV) Cases
Log-Rank Test P-Value = 1.11e-15

Use the Survival buttons w in the table below to change the survival plot
drag to zoom

1.0
0.8
Y 06
(10
o
©
>
b=
A 0.4
1
0.2
S,
Lo AY
|
0.0
0 2 4 6 8 10 12 14 16

Duration (years)

1.13.3 Genes/Mutations Table

The genes/mutations table displays the most frequently mutated genes or the most frequent mutations in the active cohort by
percent frequency in descending order. Additional columns show CNV information as well as the number of affected cases. The
"Cohort" toggle can be used to filter the current cohort by a specific gene or mutation, and the "Survival" button allows the user
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1.13.3 Genes/Mutations Table

to modify the survival plot. The red arrow button allows for the percentage of affected cases to be displayed on a project-level. The
data displayed in the table can be exported as a TSV using the button at the top left of the table. Additional cohorts can be created
using buttons located within the table.

{ Save/Edit Gene Set v] [ TSV ] TOTAL OF 711 GENES Q Search @

# SSM Affected

# SSM Affected #CNV H #
() Cohort Survival Symbol Name N SS! ected Cases Cases # CNV Amplifications c N omozygous . Annotations
in Cohort Deletions Mutations
Across the GDC
isocitrate dehydrogenase 600 /16,508
O Z (NADP(+)) 1 { o) @ (3.63%) L« 1%
# SSMS Affected Cases Across The GDC
® TCGA-LGG: 394/ 513 (76.80%) ® TCGA-BLCA: 9/ 408 (2.21%) ® TCGA-HNSC: 4 /509 (0.79%) ©® TCGA-ESCA: 1 /184 (0.54%)
® TCGA-CHOL: 7/ 51 (13.73%) ® TCGA-LIHC: 7/ 369 (1.90%) ® TCGA-STAD: 3/ 434 (0.69%) ® TCGA-KIRC: 2/ 374 (0.53%)
® TCGA-GBM: 23/ 374 (6.15%) ® TCGA-COAD: 8/ 428 (1.87%) ® TCGA-READ: 1/ 155 (0.65%) ® MMRF-COMMPASS: 5 / 959 (0.52%)
® BEATAML1.0-COHORT: 19 / 342 (5.56%) ® HCMI-CMDC: 3 /274 (1.09%) ® TCGA-BRCA: 6 /969 (0.62%) ® TCGA-OV: 1/419 (0.24%)
® TCGA-SKCM: 26 / 470 (5.53%) ® TCGA-PRAD: 5/ 496 (1.01%) ® TCGA-LUSC: 3 /490 (0.61%) ® MP2PRT-ALL: 3/ 1,487 (0.20%)
® TCGA-UCEC: 21/ 512 (4.10%) ® TCGA-LUAD: 5/ 559 (0.89%) ® CPTAC-2: 2/ 328 (0.61%) ® TARGET-ALL-P2: 1 /717 (0.14%)
® TCGA-LAML: 4/ 144 (2.78%) ® TCGA-SARC: 2 /235 (0.85%) ® TCGA-PAAD: 1/179 (0.56%)
® CPTAC-3:32/1,317 (2.43%) ® TCGA-THYM: 1/123(0.81%) ® TCGA-PCPG: 1/ 179 (0.56%)

The table can be searched using the field at the top right of the table.

{ Save/Edit Gene Set 'H Tsv J TOTAL OF 2 GENES IQ 1oH| x ]@

e.g. TP53, ENSG00000141510, 17p13.1, t
# SSM Affected

# SSM Affected C: .. # CNV H umor protein p53 N
() cohort Survival Symbol Name . cted Cases Cases # CNV Amplifications . omozyy P P ions
in Cohort Across the GDC Deletions Mutations
isocitrate dehydrogenase 600 / 16,508
bl IDH1 gl 394/513(76.80% ’
0 B oom o ) o o )
isocitrate dehydrogenase 146 /16,508
bl IDH2 Bl 21/513 (4.09% Bl 1/515(0.19%
0 B e o) o e EEED Ce )

Show| 10 ¢ |Entries Showing 1- 2 of 2 genes

Additionally, clicking the button in the "# Mutations" column within the genes table will automatically apply a search for the
corresponding gene in the mutations table. This is a convenient way to view the specific mutations in a given gene.

Gene and Mutation Summary Pages

Users can click on the Symbol links in the Genes Table and the DNA Change links in the Mutations Table to view the Gene and
Mutation Summary Pages, respectively. These pages display information about specific genes and mutations, along with
visualizations and data showcasing the relationship between themselves, the projects, and cases within the GDC. The gene and
mutation data that is visualized on these pages are produced from the Open-Access MAF files available for download on the GDC
Portal.

Gene Summary Pages describe each gene with mutation data and provide results related to the analyses that are performed on
these genes.

Summary

The summary section of the gene page contains the following information:
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1.13.3 Genes/Mutations Table

@ TPs3

Viewing subset of the GDC based on your current cohort and Mutation Frequency filters.

SUMMARY EXTERNAL REFERENCES
Symbol TP53 NCBI Gene & 7157
Name tumor protein p53 UniProtKB Swiss-Prot & P04637
Synonyms ;2531 HGNC 5 HGNC:11998
Type protein_coding OMIM @ 191170
Location chr17:7661779-7687538 (GRCh38) Ensembl & ENSG00000141510
Strand - cIvic & 45

This gene encodes a tumor suppressor protein containing transcriptional

Description
Pt activation, DNA binding, and oligomerization domains. The encoded protein
responds to diverse cellular stresses to regulate expression of target genes,
thereby inducing cell cycl...
v more
Annotation & Cancer Gene Census

¢ Symbol: The gene symbol

¢ Name: Full name of the gene

* Synonyms: Synonyms of the gene name or symbol, if available
» Type: A broad classification of the gene

* Location: The chromosome on which the gene is located and its coordinates

Strand: If the gene is located on the forward (+) or reverse (-) strand
* Description: A description of gene function and downstream consequences of gene alteration

* Annotation: A notation/link that states whether the gene is part of The Cancer Gene Census
External References

A list with links that lead to external databases with additional information about each gene is displayed here. These external
databases include: Entrez, Uniprot, Hugo Gene Nomenclature Committee, Online Mendelian Inheritance in Man, Ensemb], and
CIViC.

Cancer Distribution

A table and two bar graphs (one for mutations, one for CNV events) show how many cases are affected by mutations and CNV
events within the gene as a ratio and percentage. Each row/bar represents the number of cases for each project. The final column
in the table lists the number of unique mutations observed on the gene for each project.

CANCER DISTRIBUTION

4,964 CASES AFFECTED BY 1,355 MUTATIONS ACROSS 48 PROJECTS E] 5,255 CASES AFFECTED BY CNV_EVENTS ACROSS 47 PROJECTS E]

% of Cases Affected
% of Cases Affected
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Amplification [ ]Gain [ ] Heterozygous Deletion Homozygous Deletion

TSV TOTAL OF 48 PROJECTS [=|

Project Disease Type + Primary Site & # SSM Affected Cases & # CNV Amplifications # CNV Homozygous Deletions + #Mutations +

TCGA-OV © 2Disease Types © 2 Primary Sites Bl 367 /419 (87.59%) B 8/578 (1.38%) 231
TCGA-UCS © 2Disease Types © 2 Primary Sites B 49 /57 (85.96%) B 1/56(1.79%) a4
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1.13.3 Genes/Mutations Table

Most Frequent Mutations

The 20 most frequent mutations in the gene are displayed as a bar graph that indicates the number of cases that share each
mutation.

MOST FREQUENT SOMATIC MUTATIONS

Save/Edit Mutation Set  ~ ] [ TSV ] TOTAL OF 1,342 SOMATIC MUTATIONS Q search B

# Affected Cases # Affected Cases

O DNA Change Protein Change Type Consequences in TP53 Across the GDC

Impact

¢hr17:0.7675088C>T P53 R175H Substitution Missense © 198/16,405 (1.21%) [mo] 1o ] & ]
chr17:0,7674220C>T TPS3 R248Q Substitution Missense © 154/16,405 (0.94%) mea
chr17:9.7673803G>A TP53 R273C Substitution Missense © 140/ 16,405 (0.85%) [mo[on] er]
(]
(]

chr17:.7673802C>T TP53 R273H Substitution Missense 123 /16,405 (0.75%) [mo] 7o [ eo}
chr17:0.7674221G>A TP53 R248W Substitution Missense 113 /16,405 (0.69%) [mo] on]er]
chr17:9.7673776G>A P53 R282W Substitution Missense © 111/16,405 (0.68%) [moJ o] e ]
chr17:0.7674894G>A TPS3 R213* Substitution Stop Gained + © 89/16,405 (0.54%) o -

chr17:q.7674872T>C TPS3 Y220C Substitution Missense Bl 82/7,197 (1.14%) © 82/16,405 (0.50%) [mo] on] er ]

chr17.q.7674945G>A TP53 R196* Substitution Stop Gained Bl 67 /7,197 (0.93%) © 67/16,405 (0.41%) o -

O/loococojlojlojo o @G

chr17.9.7674230C>T TP53 62455 Substitution Missense Bl 58/7,197 (0.81%) © 58/16,405 (0.35%) [mo[on] er]

Showing 1-10 of 1,342 somatic mutations 2 3 4 5 . 13 > »

A table is displayed below that lists information about each mutation including:

* DNA Change: The chromosome and starting coordinates of the mutation are displayed along with the nucleotide differences
between the reference and tumor allele

¢ Protein Change: The gene and amino acid change

* Type: A general classification of the mutation

* Consequences: The effects the mutation has on the gene coding for a protein (i.e. synonymous, missense, non-coding
transcript)

* # Affected Cases in Gene: The number of affected cases, expressed as number across all mutations within the Gene

* # Affected Cases Across GDC: The number of affected cases, expressed as number across all projects. Choosing the arrow
next to the percentage will expand the selection with a breakdown of each affected project.

* Impact: A subjective classification of the severity of the variant consequence. This is determined using Ensembl VEP, PolyPhen,
and SIFT. The categories are outlined here.

Note: The Mutation UUID can be displayed in this table by selecting it from the Customize Columns button, represented by three
parallel lines

The Mutation Summary Page contains information about one somatic mutation and how it affects the associated gene. Each
mutation is identified by its chromosomal position and nucleotide-level change.

Summary

-93/313 - © 2015-2024


../images/MostFreqSomaticMutations.png
../images/MostFreqSomaticMutations.png
https://useast.ensembl.org/info/docs/tools/vep/index.html
http://genetics.bwh.harvard.edu/wiki/!pph2/about
http://sift.jcvi.org/
https://docs.gdc.cancer.gov/Data/File_Formats/MAF_Format/#impact-categories

1.13.3 Genes/Mutations Table

@ CHR7:G.140753336A>T
SUMMARY EXTERNAL REFERENCES

uuiD 84aefasf-31e6-52e4-8e05-7d5b9ab15087 dbSNP @ 15113488022

DNA Change ¢hr7:9.140753336A>T COSMIC & COSM476

Type Single base substitution civic Z12

Reference Genome Assembly GRCh38

Allele In The Reference Assembly A

Functional Impact ' ENST00000644969 G
VEP: MODERATE
SIFT: deleterious, score: 0
PolyPhen: probably_damaging, score: 0.955

* UUID: A unique identifier (UUID) for this mutation

* DNA Change: Denotes the chromosome number, position, and nucleotide change of the mutation

* Type: A broad categorization of the mutation

* Reference Genome Assembly: The reference genome in which the chromosomal position refers to

¢ Allele in the Reference Assembly: The nucleotide(s) that compose the site in the reference assembly

* Functional Impact: A subjective classification of the severity of the variant consequence.
External References

A separate panel contains links to databases that contain information about the specific mutation. These include dbSNP, COSMIC,
and CIViC.

Consequences

The consequences of the mutation are displayed in a table. The set of consequence terms, defined by the Sequence Ontology.

CONSEQUENCES
JSON l I TSV l E]
Gene AA Change Consequences Coding DNA Change Impact Gene Strand Transcript
BRAF V640E Missense C1919T>A (moon [ er ] o 7 ENST00000644969 (@
BRAF VIS7E Missense C470T>A o] on [ er ] - & ENST00000479537
BRAF V299E Missense C.896T>A moon ] er ] - & ENST00000644650
BRAE V600E Missense 1799T>A [moon [ pr ] - 7 ENST00000496384
BRAF V600E Missense C.1799T>A (moon [ er ] - 7 ENST00000646891
BRAF V640E Missense C.1919T>A mo]on [ er ] - © ENST00000288602
BRAF - 3 Prime UTR CA375T>A m - o 7 ENST00000646730
BRAF - 3 Prime UTR CHTTTA m - - 0 ENST00000642228
BRAE - Non Coding Transcript Exon n.2189T>A @m - o 7 ENST00000644120
BRAF - 3 Prime UTR C*¥1249T>A m - - 7 ENST00000497784
Show [I Entries Showing 1-10 of 13 2 > »

The fields that describe each consequence are listed below:

* Gene: The symbol for the affected gene

¢ AA Change: Details on the amino acid change, including compounds and position, if applicable

* Consequences: The biological consequence of each mutation

¢ Coding DNA Change: The specific nucleotide change and position of the mutation within the gene
* Impact: VEP, SIFT, and/or PolyPhen Impact ratings

¢ Gene Strand: If the gene is located on the forward (+) or reverse (-) strand

* Transcript: The transcript(s) affected by the mutation. Each contains a link to the Ensembl entry for the transcript
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1.13.3 Genes/Mutations Table

Cancer Distribution

A table and bar graph shows how many cases are affected by the particular mutation. Each row/bar represents the number of

cases for each project.

CANCER DISTRIBUTION

THIS MUTATION AFFECTS 611 CASES ACROSS 17 PROJECTS

% of Cases Affected
w
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Primary Site *

# SSM Affected Cases ©

Project Disease Type *

TCGATHCA © 2 Disease Types Thyroid gland B 283/ 430 (57.76%) ]
TCGA-SKCM Nevi and Melanomas Skin " 200 / 470 (42.55%) '
TCGA-COAD © 4 Disease Types © 2 Primary Sites B 50/ 428 (11.68%) |

The table contains the following fields:

* Project: The ID for a specific project
* Disease Type: The disease associated with the project
* Primary Site: The anatomical site affected by the disease

* # SSM Affected Cases: The number of affected cases and total number of cases displayed as a fraction and percentage
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1.13.4 Custom Mutated Genes and Somatic Mutation Filters

1.13.4 Custom Mutated Genes and Somatic Mutation Filters

A Mutated Genes

Upload Genes

A Somatic Mutations

Upload Somatic Mutations

The Upload Genes button in the left panel of the Mutation Frequency tool allows users to filter mutation frequency by genes. Users
can enter unique identifiers (i.e. gene symbols, gene IDs, etc.) directly into the text box as a plain text list or upload a list of unique
identifiers as a CSV, TSV, or TXT file. Users can hover over the orange (i) to verify accepted gene identifiers, delimiters, and file
formats.
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1.13.4 Custom Mutated Genes and Somatic Mutation Filters

FILTER MUTATION FREQUENCY BY MUTATED GENES X

Enter Genes Saved Sets

Enter one or more gene identifiers in the field below or upload a file to filter Mutation Frequency. There is a limit of 50,000

identifiers.

Type or copy-and-paste a list of gene identifiers

ENSG00000141510
TP53

94025

MUC16

CA125

Cl114202

Or choose a file to upload

i gene_identifiers.tsv

Browse

® Summary Table

Matched [E3 Unmatched [E3

The Upload Somatic Mutations button allows users to filter mutation frequency by mutations. Users can enter unique identifiers (i.e.
mutation UUIDs, etc.) directly into the text box as a plain text list or upload a list of unique identifiers as a CSV, TSV, or TXT file.
Users can hover over the orange (i) to verify accepted mutation identifiers, delimiters, and file formats.
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1.13.4 Custom Mutated Genes and Somatic Mutation Filters

FILTER MUTATION FREQUENCY BY SOMATIC

MUTATIONS -
Enter Mutations Saved Sets
Enter one or more mutation identifiers in the field below or upload a file to filter Mutation Frequency. There is a limit of 50,000
identifiers.
Type or copy-and-paste a list of mutation identifiers (i ]

chr7:9.55170402G>A

5a86240a-61ac-53bc-bbd9-b5ffe0006fac
e0ab6c0c-79bd-569e-860c¢-0f47fa0703d6
366f743d-adfa-52f2-a50e-a0472b8bf590
9b476d98-4853-5a92-b465-f56d5f6acafc

AQadAf7E 29f2 EQ21 . QN2A 12h240AR-CQr

Or choose a file to upload

i ssmidentifiers.tsv

® Summary Table

Matched [EJ Unmatched [
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1.13.5 Mutation Frequency Facet Filters

1.13.5 Mutation Frequency Facet Filters

A set of frequently-used properties are available to filter genes and mutations in the left panel of the Mutation Frequency tool.
Using each of these filters will dynamically change the graphics and table to represent the filtered data.

* Biotype: Classification of the type of gene according to Ensembl. The biotypes can be grouped into protein coding,
pseudogene, long noncoding and short noncoding. Examples of biotypes in each group are as follows:

¢ Protein coding: IGC gene, IGD gene, IG gene, IG] gene, IGLV gene, IGM gene, IGV gene, IGZ gene, nonsense mediated decay,
nontranslating CDS, non stop decay, polymorphic pseudogene, TRC gene, TRD gene, TR] gene, TRV gene.

* Pseudogene: Disrupted domain, IGC pseudogene, IG] pseudogene, IG pseudogene, IGV pseudogene, processed pseudogene,
transcribed processed pseudogene, transcribed unitary pseudogene, transcribed unprocessed pseudogene, translated
processed pseudogene, translated unprocessed pseudogene, TR] pseudogene, TRV pseudogene, unprocessed pseudogene.

* Long noncoding: 3 prime overlapping ncrna, ambiguous orf, antisense, antisense RNA, lincRNA, macro lincRNA, ncrna host,
processed transcript, sense intronic, sense overlapping.

¢ Short noncoding: miRNA, miRNA pseudogene, miscRNA, miscRNA pseudogene, Mt rRNA, Mt tRNA, rRNA, scRNA, snlRNA,
snoRNA, snRNA, tRNA, tRNA pseudogene, vaultRNA.

* Is Cancer Gene Census: Whether or not a gene is part of The Cancer Gene Census. Note that this is switched on as a default.

* Impact: A subjective classification of the severity of the variant consequence. These scores are determined using the following
three tools:

* VEP:

e HIGH (H): The variant is assumed to have high (disruptive) impact in the protein, probably causing protein truncation, loss of
function or triggering nonsense mediated decay

* MODERATE (M): A non-disruptive variant that might change protein effectiveness

* LOW (L): Assumed to be mostly harmless or unlikely to change protein behavior

MODIFIER (MO): Usually non-coding variants or variants affecting non-coding genes, where predictions are difficult or there
is no evidence of impact

* PolyPhen:

probably damaging (PR): It is with high confidence supposed to affect protein function or structure

possibly damaging (PO): It is supposed to affect protein function or structure

benign (BE): Most likely lacking any phenotypic effect
* unknown (UN): When in some rare cases, the lack of data does not allow PolyPhen to make a prediction

e SIFT:

tolerated: Not likely to have a phenotypic effect

tolerated_low_confidence: More likely to have a phenotypic effect than 'tolerated’

* deleterious: Likely to have a phenotypic effect

* deleterious_low_confidence: Less likely to have a phenotypic effect than 'deleterious'
* Consequence Type: Consequence type of this variation; sequence ontology terms

» Type: A general classification of the mutation

1.13.6 Saving a Gene or Mutation Set

After filtration, a set of genes or mutations can be saved by choosing the "Save/Edit Gene Set" or "Save/Edit Mutation Set" button
at the top left of the table.
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1.14 Oncomatrix

1.14 Oncomatrix

1.14.1 Introduction

The OncoMatrix tool is a web-based tool for visualizing coding mutations such as Simple Somatic Mutations (SSM) and Copy
Number Variations (CNV) from the NCI Genomic Data Commons (GDC).

1.14.2 Accessing the Matrix Chart

At the Analysis Center, click on the "OncoMatrix" card to launch the app.

NATIONAL CANCER INSTITUTE Video Guides Q7 Send Feedback ([ Browse Annotations |t} Manage Sets W Cart -] Login i GDC Apps
m) GDC Data Portal ® R a
Analysis Center #& Projects @ Cohort Builder @ Repository Q e.g. BRAF, Breast, TCGA-BLCA, TCGA-A5-A0G2 J

Eooon s -

Changes not saved

Unsaved_Cohort

No filters currently applied.

CORE TOOLS
Projects Cohort Builder Repository
:'. View the Projects available within Build and define your custom Browse and download the files
/& the GDC and select them for cohorts using a variety of clinical - associated with your cohort for

further exploration and analysis. and biospecimen features. more sophisticated analysis.

ANALYSIS TOOLS
.
ooy & | g [ > | - [ > ] [ > | i [ > ] L &N & [ > ] AN [ > ] © [ > ]
2l Demo| s [Demd] [pemo| [pemo pry Demo| [Demo) [Demo|
BAM slicing Download - N N N N . A Sequence Reads ~ N
Clinical Data Analysis - Cohort C - | cene Clust - | Mutation Frequency - OncoMatrix - ProteinPaint - Set Operations -
25170 Cases 2570 Cases
44,637 Cases 44,637 Cases 20,682 Cases 36,495 Cases 36,495 Cases 34,481 Cases

View publicly available genes as well as login with credentials to access controlled data.

There are three main panels in the OncoMatrix tool: control panel, matrix plot, and legend panel.
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1.14.2 Accessing the Matrix Chart
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Each of the features and functionalities are described in detail in the following sections.

Control Panel

The control panel has various functionalities with which users can change or modify the appearance of the matrix. The control
panel provides flexibility and a wide range of options to maximize user control.

[10000 CasesISO Genes]MutationlGW[VariablesICell LayoutILegend LayoutIDownIoad
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1.14.3 Matrix plot

Control Panel:
¢ Cases: Choose how to sort the cases, specify the maximum number of cases to display, group cases according to selected GDC
variables, and adjust the visible characters of the case labels

* Genes: Modify how cases are represented for each gene (Absolute, Percent, or None), row group and label lengths, rendering
style, how genes are sorted, the maximum number of genes displayed, and the existing gene set

» Edit Group: Displays a panel of currently selected genes, which can be modified by clicking on a gene to remove it from the
gene set, searching for a particular gene to add, loading top variably expressed genes, or loading a pre-defined gene set
provided by the MSigDB database

* Create Group: Create a new gene set by searching for a particular gene, loading top mutated genes, or loading a pre-defined
gene set provided by the MSigDB database

* Mutation: Show or hide specific mutation consequences

* CNV: Show or hide specific CNVs

» Variables: Search and select variables to add to the bottom of the matrix

* Cell Layout: Modify the format of the cells by changing colors, cell dimensions and spacing, and label formatting

* Legend Layout: Alter the legend by changing the font size, dimensions and spacing, and other formatting preferences
* Download: Download the matrix in svg format

* Zoom: Adjust the zoom level by using the up and down arrows on the input box, entering a number, or using the sliding scale
to view the case labels.

1.14.3 Matrix plot
The OncoMatrix plot displays the genes along the left panel with each column representing a case.
MATRIX CELLS

Each column in the matrix represents a case. Hovering over a cell will display the corresponding case submitter id, gene name,
copy number information, and mutation class if any are provided. Clicking on a cell also gives users the option to launch the Disco
Plot.

TR il Gt / — — ——

FAT4 (285) - C an
FAT3 (297) == £ I NEN NEA-
KMT2D (219)  « | Disco plot
PTEN (89)
ARID1A (123) Case: TCGA-24-2280

APC (273) .
FATY (186) Gene: FAT3

KMT2C (187) CNV: Copy number gain

BRAF (79) SNV/indel: m Q1103H MISSENSE
FAM135B (241) | [ [s .

NF1 (150) o

The Disco Plot is a circular plot that shows all the mutations and CNVs for a given case. The Disco Plot also displays the legend for
the mutation class and the CNV.
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1.14.3 Matrix plot

SNV B MISSENSE (9) M SPLICE (2) NONSENSE (2) M SILENT (4) M PROTEINDEL (1)
CNV Copy number gain . - Copy number loss . 3 | M Capping: 5
Py g 0.0 0.5 Py 00 -05 -10 PPINg
AUTOMATIC ZOOM

To perform an automatic zoom, users can click on and hold a case column then drag the mouse from left to right to form a zoom
boundary. From the pop-up window, users can choose to zoom in to the cases, list all highlighted cases, or create a cohort of the
selected cases.
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1.14.3 Matrix plot
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The individual case columns are now visible with a demarcated boundary. Above the cases, a slider has been provided for moving
from one view to another to accommodate all cases.

TP53 (2000 i e e e e e e e e e e e e s e s s s
MUC16 (649) mmmmmmmmmmmmme
CSMD3 (519) s [ SEEEEEEEEEEEE-

LRP1B (449) == Sesmemisie—e—

KRAS (272) ([ 0 0 L D
PIK3CA (252) [l [ s = D

FAT4 (285) 0 [ == [ =HEN B
FAT3(295) 8 [0 s 0 0 0
KMT2D (219)=71 = &= [0 0= 0

GENES

In the panel of genes on the left, users can hover over a gene to view the number of mutated samples, a breakdown of
consequence type, and copy number gain and loss counts.
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1.14.3 Matrix plot
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NOTCH1 (109) N N il | O

Clicking on a gene opens a pop-up window where users can rename it, launch the ProteinPaint Lollipop plot, display the Gene
Summary Page, and replace or remove the gene. The lollipop plot displays all cases across the GDC affected by SSMs in the
selected gene.

TP"-I‘\ I o Vo Vo Wo WY *

MU( 4Ly |
KF Variable @ TP53 |Lollipop| Gene summary

gISKI\'I #cases: 2000 rendered, 2943 not rendered

LRF Edit | Replace Remove
P1
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1.14.3 Matrix plot

VARIABLES

Any variables added to the matrix appear at the bottom of the plot. Users can hover over a cell in a variable row to display the case
submitter id and their value for the given variable.

LI

[Ieeeer 1 T W T [T R TTTTRTE TR T IR

|
Gender | Case: TCGA-EO-A3B1 Il
Age at index |[Jll| I} Disease type: M Cystic, Mucinous and Serous Neoplasms JI

Clicking on a variable allows users to rename it, edit it by excluding categories, replace it with a different variable, or remove it
entirely.

. EEEEEE BN NS SN R N IEEEEE B NN IR [ ) EEEERE R

Dise: <
Prin K<lAY

Sam Variable Disease type

Ti?; #cases: 2000 rendered, 3023 not rendered

Edit Replace Remove
Age at di

Age at e TN N T TV THF

DRAG AND DROP GENES AND VARIABLES

By default, the genes in the matrix are sorted in descending order according to which genes have the highest number of
rendered cases. Users can override this by dragging and dropping gene and variable row labels to sort the rows manually.

Legend Panel

Below the matrix, the legend displays color coding for mutation classes, CNV, as well as each variable that is selected to appear in
the plot.

(CLICK A ROW LABEL OR ITEM TO APPLY FILTERING.
Consequences MIFRAMESHIFT (837) MINTRON (134) MIMISSENSE (1924) BINONCODING (30) MINONSENSE (1049) MIPROTEINDEL (80) MIPROTEININS (15) MISILENT (1170) MISPLICE (350) MISPLICE_REGION (110) MIUTR_3 (16) MIUTR 5 (9)
CNV [51Copy number gain (1735, not counted) [XICopy number loss (1689, not counted)

Disease type MlAcinar Cell Neoplasms (4) [7/Acute L ic Leukemia (5) d (771) [JAdnexal and Skin Appendage Neoplasms (1) MiComplex Epithelial Neoplasms (5) [IComplex Mixed and Stromal Neoplasms (20) MICystic, Mucinous and Serous Neoplasms (192)
[7IDuctal and Lobular Neoplasms (160) MIEpithelial Neoplasms, NOS (6) [7IFibromatous Neoplasms (5) MIGliomas (86) [iLipomatous Neoplasms (3) IiLymphoid Leukemias (3) [“IMature B-Cell Lymphomas (3) MIMyeloid Leukemias (2) [“IMyomatous Neoplasms (14) [iINeoplasms, NOS (1) [INerve Sheath Tumors (1)
[iNevi and Melanomas (68) [10sseous and Chondromatous Neoplasms (4) MIPlasma Cell Tumors (3) [71Soft Tissue Tumors and Sarcomas, NOS (10) IiSquamous Cell Neoplasms (525) [/ITransitional Cell Papillomas and Carcinomas (108)

Primary site MAdrenal gland (5) ["IBase of tongue (5) IiBladder (110) ["IBones, joints and articular cartilage of imbs (4) MiBrain (87) ["IBreast (101) MiBronchus and lung (569) [FICervix uteri (12) MIColon (179) [IConnective, subcutaneous and other softtissues (18) MICorpus uteri (85) IEsophagus (66) MFloor of mouth (12)
[IGum (2) M i systems (13) [“IHypop! (3) [iKidney (8) [“ILarynx (47) MiLip (1) [“ILiver and intrahepatic bile ducts (45) MIOropharynx (3) [“IOther and ill-defined sites (38) MIOther and ill-defined sites in lip, oral cavity and pharynx (21)
[ZIOther and unspecified female genital organs (5) MOther and unspecified parts of billary tract (2) [[/Other and unspecified parts of mouth (13) MOther and unspecified parts of tongue (34) [HlOvary (116) MIPancreas (73) [lProstate gland (22) MRectosigmoid junction (18) MIRectum (38)
IWIRetroperitoneum and peritoneum (10) [7ISkin (72) MSmall intestine (1) [7IStomach (105) I Thyroid gland (1) [ITonsil (4) MUterus, NOS (51)

Gender Mifemale (914) Mimale (1071) Minot reported (1)

Clicking on Consequences offers options to show only truncating mutations, show only protein-changing mutations, or hide
consequences.
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1.14.3 Matrix plot

CLICK A ROW LABEL OR ITEM TO APPLY FILTERING
Consequences BIFRAMESHIFT (837) BINT

Show only truncating mutations 735, n
Show only protein-changing mutations ° (4)
2oplas
Do not show Consequences P
o (68)

Clicking on CNv allows users to hide CNV.

CLICK A ROW LABEL OR ITEM TO APPLY FILTERING
Consequences BMIFRAMESHIFT (837) BINT

CNV | Copy number gain (1735, n
Disease Do not show CNV leoplasms (4)
"'Ductal and Lobular Neoplas
Nevi and Melanomas (68)

Additionally, users can click on a variable's category to hide a specific group, only show a specific group, or show all groups for the
selected variable.

CLICK A ROW LABEL OR ITEM TO APPLY FILTERING
Consequences BMIFRAMESHIFT (837) MINT

CNV | Copy number gain (1735, n
Disease type M Acinar Cell Neoplasms (4)

Hide )bular Neopla:
Show only anomas (68)

Primary site & 1 (5) = Base:
Show all

e @Matopoietic
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1.14.4 Features

1.14.4 Features

The following features are viewable once the matrix application is loaded. There are three main panels as outlined in the figure

below i.e., the Control panel, Matrix chart, and the Legend panel.

Features

(10000 Cases|50 [Mutation| 6| Variables|Cell Layout|Legend Layout[Download]  Zoom 1.0

Control panel
Name [N TN TR10 (00 AUNRH AR RN 000 WAL

AU IREETEUE 0 TR 0 O B0 N MR W00 Wnniminy nnpm § .
TP53 (4943

LRP1B (1526) || |
KMT20 (1179) |
PTEN (1137)

FAT3 (1114) || ||
ARID1A (1085,
KMT2C (951

=
g
NB255522588822085580P883888885838

MUC16 (0 :
FAT4 (0
APC (0

ROBO2 (0)
102

1101 NN ORI S ROURTIIOD 00 00O AR N TR N 01 A RNTR (A
111 I SRR R RO | | B S L S L i b i
KRAS (1742) [

Matrix chart

CLICK A ROW LABEL OR ITEM TO APPLY FILTERING

(2587) (9237) (2802) MPROTEINALTERING (22) MIPROTEINDEL (357) MIPROTEININS (63) MISPLICE (1052) MISPLICE_REGION (274) MINTRON BINONCODING MISILENT MUTR 3 MUTR 5

Legend Panel

Name lAcute Lymphoblastic Leukemia - Phase Il (234) 17/ Acute Lymphoblastic Leukemia - Phase Il (9) 1l Acute Myeloid L Carcinoma (23) MBladde ) 1 Brain Lower MBreast

[HICPTAC-Brain, Head and Neck, Kidney, Lung, Pancreas, Uterus (948) BICPTAC-Breast, Colon, Ovary (263) MICenvical Sq Carcinoma and Endo (189)
191 Count Me In (CMI): The Metastatic Prostate Cancer (I ject (26) || Esophage: inoma (172) i 16)

(24) FiCo

B Count Me In (CMI): The Angiosarcoma (ASC) Project (23) [1lCount Me In (CN

homa Genome Sequencing Project (26)

IMiKidney Chromophobe (26) [WKidney Renal Clear Cell Carcinoma (85) MKidney pi (78) WLiver

W Molecular Profiling to Predict Response to Treatment for Acute Lymphoblastic Leukemia (544) ma CoMMpass Study (578) MINCI Cancer Model Development for the Human Cancer Model
WProstate 146) [ Rect (135) M Sarcoma (109) Mel: (416) M Stomach 58,

Landscape of Acute Myeloid Leukemia (40)
m

Y
) [ Multiple Myelor

HIV+ Tumor Molecular
(464) MILymphoid Neoplasm Diffuse Large B-cell Lymphoma (30) MIMesothelioma (17)

jical Cancer (46) MiHead and Neck

NV [7]Copy number gain 17 Copy number loss

Cell Tumors (28) MThymoma (11) 1 Thyroid Carcinoma (334) M Uterine Carcinosarcoma (54) I Uterine Corpus Endometrial Carcinoma (492) MlUvea

(380) WIPancreatic Ad

Each of the features and functionalities are described in detail in the following sections.

1.14.5 Matrix plot

Hovering on sample columns

Each column in the matrix represents a sample. Hover over sample cells/columns to display information about the sample such as

case id, gene name, Copy number information and mutation/mutation class (if any provided) as shown.
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1.14.5 Matrix plot

T e A= wE MO M

I |
Case TCGA-VR-AA4G

Gene TP53 |

SNV/indel m G154Afs*16 FRAMESHIFT
m S94* NONSENSE

T Y — Ll ) v T T

O 1

Drag to zoom

A user may click a row label and drag it while keeping the mouse button down, to sort the rows manually. Click and hold on a
column of sample and drag the mouse from left to right to form a zoom boundary as shown in the image and leave the mouse.

Zoowr;'i'n o

List 128 cases | |

] |

| Create Cohort

1 ' n 1 q |.l‘ i | | ,_"
[l I!. A

[y S— ] .

- s ‘-l as

This allows for an automatic zoom as shown. The individual sample columns are now visible with a well demarcated boundary.
Above the samples, a slider (as shown in gray) has been provided for moving from one view to another to accommodate all cases.

[10000 Cases|50 Genes|Mutation|&N¥|Variables|Cell Layout|Legend Layout|Download| ~ Zoom 3.0 x]o)

Name {11000 00 10 WO S0EO NORATEON 000 OO O OO WO 0 O AR
P53 (4943 1010010010000 00 A O O 0

KRAS (1742) M
CSMD3 (1700) [ 11
PIK3CA (1651) 0 N | [}
LRP1B (1526) [l | |1 A Al 111 [
KMT2D (1179Y 1 & | N | | I 1l [ | Eiruin m
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1.14.5 Matrix plot

Additionally, to have a finer control on the zoom the user may follow the steps outlined in the section - Zooming

Clicking on Sample columns

In the same zoomed in view as shown above, click on any sample column for TP53. This displays a clickable button Disco plot as
shown.

« Disco plot

Case: TCGA-DH-A7UV
Gene: ATRX :

SNV/indel: m S381Qfs*33 FRAMESHIFT

Click on the disco plot button to display a circular plot that shows all the mutations for a given sample as shown.

X — TCGA-58-8386

Download

IGHV4-31
SYNEZ —
THFNTP' N
RNASER >

QRARE ™

-110/313 - © 2015-2024


../images/oncomatrix/6-clicksamplebtn.png
../images/oncomatrix/6-clicksamplebtn.png
../images/oncomatrix/7-discoplot1.png
../images/oncomatrix/7-discoplot1.png

1.14.5 Matrix plot

The disco plot can also be accessed by following steps outlined in the section - Disco Plot

Clicking on gene/variable labels

Click on TP53 gene label to display the following options.

TP53 ;A;;; ............................................................................... wmenn
ATRX‘ < <« | AY e

Epégg:Vanable TP53 LolIipop\Gene summar;,{l

PIK3CA  #cases: 411 rendered, 0 not rendered |

NF1
PIK3R1 Edit Replace Remove
RB1 |
NOTCHT @1y 7777 T TN
CSMD3 (36) i

The first row in the options highlighted by a red box as shown in the image above allows the user to sort rows and move rows up
and down (please note that rows can also be moved by dragging and dropping as outlined in section Drag and Drop Gene Label/
Variable variable). Every time a sorting icon is clicked the chart will update and reload.

Click the first arrow as shown by clicking the gene label TP53. This will sort the samples against the gene at the top left corner
which is TP53 in this example.

IDH1 (430)

L resssssemmasss s sommnsis
AT [ lav s
PT|Variable | TPS3 | o) aaccscaingt this gane, and

Sort cases against this gene, and position thls
PIK #cases: 411 re 9ene at the top left corner

PIK Replace Remove , L
l _I

NOTCH1 (41) T : | d i W o

Next, click on the left arrow as shown. This allows for sorting samples against the gene.

oni l‘lJU) | UUUEEEETERERETE VRV EE TERVT S ITREREEE TERRNTEe TR RETE e TEREEEe e

T

eI

AT x| I AY

pﬂ e 1 -u:._-..]r\-..- =TT s

EG Variable TPS3 l Sort cases against this gene - ’

PIK #cases: 411 rendered, 0 not rendered .

PIK Replace Remove ,

|

JOTCH1 (41) |1 000 1 1| s TN

P ol B L o
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Now click the down arrow as shown. The row with TP53 cases will move below ATRX.

TF =
AT \4IAV L

PT Variable | TP53  [LolipC yioTe this gene dowr

PIK #cases: 411 rendered, 0 not rendered .

PIK Replace Remove

]
NOTCH1 (41) | . . . ;

Click the gene label TpP53 and click the up arrow as shown.

TF-- w2111
AT <d||AV | -
'E:,g Variable TPS3 EI_I Move ;;ﬂs gene up nary
PIK  #cases: 411 rendered, 0 not rendered ‘
PIK Replace Remove |

]
NOTCH1 (41) . . . ;

L L

The row containing TP53 cases now moves back up in position 1 above ATRX.

Click TP53 again to showcase the edit menu.

1.14.5 Matrix plot

Click on Replace as shown above to replace TP53 gene variable with Primary site as shown below. The chart updates with the first
row as Primary site thereby replacing TP53 gene variable as shown below. User may choose to sort samples by clicking the

Primary site label.
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1.14.5 Matrix plot

4| av
Variable TP53 [Lollipop| Gene summary
#cases: 4943 rendered, 0 not rendered
Edit Replace Remove

 Dictionary Variablesl [Search Dictionary Variabl: )
Gene Expression

Overall Survival
+ Demographic
+ Diagnoses
Disease type

+ Exposures
+ Family histories
Index date

Lost to followup
Primary site

+ Project

+ Samples
State

| + Tissue source site

IDH1 (430) s
ATRX (2 p i .

PTEN ( Prlm.a\ry site
EGFR (1 ®Brain: 917 . i |

P|K3CA(95)" oL | w 1o ! l:l
NF1 (93) . L .

MNiZsAaM4 /ioon

Click on the label Primary site and click the option Remove as shown to remove the row completely.
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1.14.5 Matrix plot

Primary -~iba %
IDH1 ( <4| AV —

ATRX ( : : :
PTEN ( Variable Primary site

EGFR ( #cases: 917 rendered, 0 not rendered
PIK3CA

NF1 Edit Replace Remove
PIK3R1

RB1 (56) 1T .

This updates the chart. User may choose to add back TP53 through the gene panel.

Click on Replace as shown above to replace TP53 gene variable with Primary site as shown below.

Moreover, a user has the option to add rows for gene expression data. Click on TP53 gene label, click on the option Gene expression
and search for a gene of interest as shown.

3 T |

K: < I v

)ﬁ Variable TP53 |Lollipop| Gene summary

E #cases: 4943 rendered, 0 not rendered

. Edit Replace Remove

T

|4 Dictionary Variables EGFR Press ENTER to search, ESC to cancel
2

A Gene Expression I EGFR

\TT(873) ™ _

As @) | || I Tl EGFR-AS1 —L

After a gene expression term is selected, the chart updates with the selected term shown as a separate row at the end of the
matrix in a continuous distribution

e S

FAT4 (0)
APC (0)
ROBO2 (0)
SETD2 (0)

2,967
EGFR (9204) ]
0

EGFR
CLICKAR 4 TO APPLY FILTERING

Consequ 9204 of 10000 HIFT (2197) MIMISSENSE (9201) MINONSENSE (2448) MIPRC
3 INTRON BINONCODING MISILENT MIUTR 3 MIUTR 5

wlo ls L [P | ! I I T R !
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1.14.6 Control panel

1.14.6 Control panel

The control panel as shown has various functionalities with which users can change or modify the appearance of the matrix. The
control panel provides flexibility and a wide range of options to maximize user control.

10000 Cases]50 Genes]Mutation]GW[Variables[Cell Layout[Legend LayoutIDownIoad] Zoom 1.0 ] o)

Drag and Drop Gene Label/Variable

The genes on the matrix are sorted by default on the number of cases with the gene having the highest number of cases at the top

of the matrix. A user may choose to override this by dragging a gene label and dropping it above or below any other gene in order
to customize their own gene groupings.

Select PTEN gene label and drag it below the gene labeled EGFR as shown. When dragging a gene label, hover over EGFR such
that the EGFR gene label would appear blue.

BTEN (168 ¥ b
EGFR (145 ; i o

—~t s~

When the EGFR gene label appears blue, then drop the PTEN gene label row. The display updates to show PTEN below EGFR as
shown below.

Privmary site |

IDH1 (430) semm—————————————————————————————
EGFR (145) : . ;
PTEN (168) | ¥ b

DIV2MNA IOEN LN . ' 4

Cases

Within the control panel, the first button displays the number of cases that are shown as columns of the matrix. The default view is
as shown.

[10000 Cases]50 GenesIMutation[GNV]Variables]CeII Layout]Legend Layout[DownIoad] Zoom 1.0 (] o]

Narrie 10000 ORI RO 0 OO GONMMUMUA0 AU N 0 0O WO O OO 10 O 11
TP53 (4943) T T TITHTNN T T
KRAS (1742) B8 — I

MAQRAN2 (47NnN\ B I ] I — -

Click on the 10000 Cases button to display the following options as shown.

. Maximum #cases

. Case Label Character Limit
. Group Cases by

. Sort Case Priority
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1.14.6 Control panel

:10000 CasesISO GenesIMutationIGNVIVariablesICelI LayoutILegend La

Maximum # Cases 10000

Case Label Character Limit 32 I
Group Cases By .

Sort Case Priority Basic | Advanced u

SSM © by consequence © by presence

DTEN /1NO7Y | (] e n T B 1 ™8

These sections are described below.
MAXIMUM #CASES

There is a default number of samples that are shown in the matrix chart. Users can choose to increase or decrease the number of
samples. This allows the chart to re-render and display the number of columns based on the user's selection. Figure below shows
increased cases to 10000. Please note that any high arbitrary number can be selected but the chart will only show the maximum
cases that GDC has.

110000 Cases|50 Genes|Mutation|EN¥|Variables|Cell Layout|Legend Layout|Download| ~ Zoom 1.0 o

Name |[I| I {2/ 000OOC0O0 T OEORMRE W) O OO0 Oy N e W
KRAS (1742) [
CSMD?3 (1700)
PIK3CA (1651) || |l 1

I
oz |1 | i M'| i H'- M ) —
,]

KMT2D (1179) |
FAT3 (1114) | |] |
I| I‘!lll | I| il | (g

PTEN (1097)
ARID1A (1NR])

The chart will reload with new cases added.
CASE LABEL CHARACTER LIMIT

This option allows users to increase or decrease the length of the case label. The default number is 32 characters. The chart will
reload with new cases added.

GROUP CASES BY

This option allows users to group cases by different variables from the GDC dictionary. Click on the + icon shown in blue to display
different variables such as demographics, diagnoses, Exposures etc. Users may also search for a variable from the search bar
provided in the menu as shown by Search Variables .

110000 Cases|50 Genes|Mutation|6N¥|Variables|Cell Layout|Legend Layout|Download| ~ Zoom 1.0 [0l

Maximum # Cases 10000
Coso Label Character Limk (32 B N O 110 R A 0
Group Cases By .
| ep—
Sort Case Priority Dictionary Variables I [age at x| 3 results
Gene ExpreSSion Age at index case.demographic > case . demographic.age_at_index
PTEN (1097)_‘1}- ‘I' Age at diagnosis case.dia gnoses > case.diagnoses.age_at_diagnosis

ARID1A (1083) | | | I
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1.14.6 Control panel

Search for the term Age at diagnosis and Click the term. The matrix reloads to show the following view.

9515 Cases|50 Genes|Mutation| 6N¥|Variables|Cell Layout| Legend Layout| Download

Maximum # Cases 10000
* Predefined or Group Name
Sort Case Groups Case Count
Hits
Case Group Label Character Limit 32
Case Label Character Limit 32

Group Cases By Age at diagnosis 3 bins
Basic | Advanced

SSM © by consequence ® by presence

Sort Case Priority

FRTSTIOSONTT™™ L A | T T DR |

Zoom 1.0 » 0

D yoars (1102)

N | B (10 SRR W]

As shown above, labels for different age groups show up vertically and all cases get distributed with a clearcut separation

according to the age bins.

Click on the Age at diagnosis (blue pill, as shown). This opens a short menu with action items. Click on the first item Edit as

shown.

Group Cases By
Sort Case Groups

Age at diagnosis
Edit

1ed or Group Nam

Case Group Label Character Limit Replace

Case Label Character Limit

INT T (99)

Remove

roe r Y 1

Drag the red lines on the density distribution to select binning or input numbers for custom binning and select Apply.
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.14.6 Control panel

Group Cases By Age at diagnosis 3 bins N F-

Sort Case Priority Use as Continuous Discrete .r

5,000 10,000 15,000 30.:!)0 QSPO IOFX)
1 1 1 )

FATS (TUSU) T ™
ARID1A (1010)
KMT2C (899) |
BRAF (879)
FAT1 (824) |
NRAS (792)
NF1 (606) |
FAM1358 (695) | | ,
ATRX (610) | Boundary Inclusion stat<xsend v

NOTCH1 (47 . .
ngggp 552:; Note: using values by the unit of day.

BIQT(;R; (ggg) Bin boundaries Range Bin label
ZFHX3 55543 10950 x<10950 <=30 years
CNTNAP2 (552) | 21900
PTPRT (548)| 10950 < x<21900 30-60 years
CDH10 (555) 7 x>21900 >60years
FBXW?7 (488) seporated by ENTER
NBEA (508)

DCC (527)

TRRAP (503)

The matrix reloads with new bin groupings The labels for the groups are user controlled and hence can be modified according to
user requirements.

Click on the blue pill for Age at diagnosis again and click Replace . Select Primary site as shown.
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The matrix reloads with the new variable distribution.

1.14.6 Control panel

me

The last option on the menu is Remove . Click on the 917 Cases button, followed by Age at diagnosis shown in blue to reveal the
menu option. Click Remove to completely get rid of any groups.

Group Cases By
Sort Case Priority

FATS(TUSU) T

ARID1A (1010) |
KMT2C. (RQQ)

Age at diagnosis 3 bins

Edit ranced

Replace consequence ® by presence
1 Remove T T T8

Ty [ I\ |||I I I-
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1.14.6 Control panel

This will remove all and any groupings and show the default view again.

Adding Survival term as a grouping variable

Click on the Age at diagnosis (blue pill, as shown). This opens a short menu with action items. Click on the second item Replace as
shown.

Group Cases By Age at diagnosis
Sort Case Groups Edit 1ed or Group Nam
Case Group Label Character Limit Replace

Case Label Character Limit Remove

NI T (99) L iy 1 L i 14 1

Select the term 'Overall Survival'.

Age at diagnosis 3 bins -

Dictionary Variables [Search Dictionary Variabl
Gene Expression

Overall Survival

7 + Demographic

+ Diagnoses

‘ NicaAanaA fuinA

The matrix reloads with the new variable distribution. Cases are shown for categories 'Alive' vs 'Dead'.

£ :
0 0D 000 O N 0 OO 11 O O e O DA
|0 B
—— -
- T Mmoo h
II IFI.I !‘ll r\ll !III rll s H-_ I |’II | III ||l II|\II IFTII | II |\II

To view a continuous distribution of the survival outcome data, replace a gene row with a survival term as shown. Click on 'Overall
survival'.
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TP53 (
KRAS |
CSMD3 |
PIK3CA |
LRP1B |
KMT2D |
PTEN |
FAT3
ARID1A (
KMT2C
BRAF
FAT1
NRAS
NF1
FAM135B
ATRX
NOTCH1
CREBBP
ATM
BIRC6
ZFHX3
CNTNAP2
PTPRT
CDH10
FBXW7
NBEA
DCC
PTPRD
TRRAP
IDH1
GRIN2A
KMT2A
AKAP
RNF213

1.14.6 Control panel

Variable TP53

4| AW 1
Lollipop| Gene summary.

#cases: 4943 rendered, 0 not rendered

Edit Replace Remove |

Dictionary Variables

Gene Expression

PREX2 ey

[Search Dictionary Variabl

Overall Survival
+ Demographic
+ Diagnoses
Disease type

+ Exposures
+ Family histories
Index date

Lost to followup
Primary site

+ Project

+ Samples
State

+ Tissue source site

The matrix reloads with replacement of gene row 'Tp53' with 'Overall survival'.
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1.14.6 Control panel

Name |J| | 11 NNIBRTRONMARCUT Dl O R A
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KRAS (1742)
CSN Overall Survival

Once the survival term is loaded, click on the term label, and click edit to display the following options.
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Rd| AV
Variable Overall Survival
#cases: 8184 rendered, 618 not rendered

Edit Replace Remove

Use as Time to Event Exit code
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) Convert to z-score Scale values No Scaling v

Display survival outcomes as time to event (year)

DCC (5977 ] 000000 L LML,

WA SR A '

Now the user has the option to display the survival term as a continuous distribution, or to show it as a discrete distribution. The
default is a discrete distribution with no z-scoring.

Click 'Apply' to load the continuous distribution for 'Time to event'

This reloads the matrix and now displays the survival outcome as a continuous distribution.
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1.14.6 Control panel

31
Overall Survival ]
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SORT CASE PRIORITY
The default sort setting sorts the cases 'by presence' under 'Basic' sort settings.

Click the second option by consequence to change the sorting. The matrix reloads with the new sorting as shown below.

110000 Cases|50 Genes|Mutation|EN¥|Variables|Cell Layout|Legend Layout|Download| ~ Zoom 1.0 o

Name 1| BT |1 00010 WANRTE YO S 0 T A 1 N
KRAS (1742) [

CSMD3 (1700) [ B
PIK3CA (1651) ||| [l i

izt i, B ryp—

KMT2D (1179) |
FAT3 (1114) O DT R 0T T (11 il |
| | U il

PTEN (1097) \
ARIND1A (1NKR3) il | (g [} | [l | parrTm

To perform an advanced sorting, click 'Advanced' on the 'Sort Case Priority' menu as shown below.

110000 Cases|50 Genes|Mutation|GN¥|Variables|Cell Layout|Legend Layout|Download| ~ Zoom 1.0

Maximum # Cases 10000

Case Label Character Limit 32 i

Group Cases By .

Sort Case Priority Basic | Advanced

Appy|Reset 1

Priority Description Action |
A For each selected row, sort cases by matching data Details ||
B For each gene mutation, sort cases by matching data Details |

C For each dictionary variable, sort cases by matching data

D Sort cases by name, alphabetically

- — T W T T v T L)
NNTAUA4 /202\ ] | 1 (U |

Now user has the option to sort the cases by each selected row, gene mutation, dictionary variable or alphabetically by name.
Details of each sort option are provided.

Sort Case Groups

Add the variable Age at diagnosis again using the Group Cases by button as shown in the previous section. By default, groups are
loaded ordered by their name. Change the selection to Case count as shown below.
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19515 Cases|50 Genes|Mutation|EN¥/|Variables|Cell Layout|Legend Layout|Do

Maximum # Cases 10000

® Predefined or Group Name
Sort Case Groups ~ Case Count

- Hits
Case Group Label Character Limit 32
Case Label Character Limit 32
Group Cases By Age at diagnosis 3 bins
Sort Case Priority Basic | Advanced

SSM © by consequence *® by presence

FRTSToso e . oomrrr’ el Mmoo

1.14.6 Control panel

The third selection option Hits orders the groupings based on the number of gene variants for a particular case or case group for

the genes in display. Click Hits under Sort Case Groups to change the order of groupings.

Next, hover over the group label <=30 years (81) as shown below.
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1.14.6 Control panel

irs (3486)
rs (1102)

<=30 years (1102 cases)

Consequences
w B FRAMESHIFT (158) .
B MISSENSE (1015)
= NONSENSE (137)
m PROTEINALTERING (6)
| mPROTEINDEL (12)
| mPROTEININS (18) ll
| mSPLICE (43) |
| mSPLICE_REGION (7) |
| ®INTRON |
m NONCODING =
II m SILENT
mUTR 3
mUTR 5 | ||

Name

Acute Lymphoblastic Leukemia - Phase Il
(234)
Acute Lymphoblastic Leukemia - Phase ||
(9)
m Acute Myeloid Leukemia (9)
Adrenocortical Carcinoma (2)
Brain Lower Grade Glioma (55)
m Breast Invasive Carcinoma (3)
Burkitt Lymphoma Genome Sequencing

This shows the number of cases in parenthesis of the group label and the breakdown for the number of variants and CNV for all
the samples within that group for the genes in display.
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1.14.7 Genes

1.14.7 Genes

The gene panel as shown below has several options as listed below for modifying the genes visible on the plot as well as their
appearance/style.

* Display Case Counts for Gene

¢ Genomic Alterations Rendering

* Sort Genes

* Maximum # Genes

* Gene Set

5|50 Genes|Mutation| GN¥|Variables|Cell Layout Legend Layout/ Download Zoom 1.0 Mo

Display Case Counts for Gene *© Absolute “ Percent  None

® Smgle Show a single rectangle in a matrix cell to render the mest severe variant (truncating > ir

Genomic Alterations Rendering Stacked show stacked rectangles in the same matrix cell to render variants for the same case
e

t OncoPrint show overlapping rectangles in the same matrix cell to render variants for the sami
Sort Genes By Input Data Order ® By case Count
Maximum # Genes 50

c Edit Selected Group Unlabeled group#

P Gene Set

; Group Name

(AT AO30)]] 1M LA, | W0 S Ll s |

Display Case Counts for Gene

This option allows change in the number of cases that is represented in parentheses next to the gene variable label as shown
below. By default, the number of cases for each gene is an Absolute .

Click on the button 50 Genes to display the menu and select Percent
This shows the case counts as a percentage of the absolute values as shown.

PIK3CA (10.00/0) L 1 1 1 AR A J ! ] ' ! ] | 1] .
NF1 (9.9%) l v : ; . : .
PIK3R1 (7.2%) TR ' o - SR
RB1 (6.0%) |
NOTCH1 (4.40/0) ] 1 1 | 1 ] I n e in ] BIEEl
CSM03 (3.80/0) 1 " ! " L | ] |} ' ] ]
BCOR (3.7%)
SMARCA4 (3.40/0) ] 1 [ R | " I 1 1 I | (] ' | I 1 | ",
PDGFRA (3.3%) - . .
GRIN2A (3.2%) - ; - ' : .
CNTNAP2 (3.1%) : i .
TRRAP (3.0%) i : . . . .
GRM3 (3.0%) . : :
LRP1B (2.9%) | C . C

120 8T A/ I AnE

User has the option to hide the display of case counts. Click Genes button again and select None for Display Case Counts for Gene as
shown below
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1.14.7 Genes

5|50 Genes|Mutation|&NW|Variables|Cell Layout|Legend Layout|Download Zoom 1.0 Ny

Display Case Counts for Gene © Absolute © Percent © None

This hides all the case counts as shown.

Project Name. I I AN NN 1 O 1

TP53 © 1231113 MESESIITSSEEN  IEEEIIIIIISEEENIIIIIIIEEEEIIIIITESEENIIIIIIISEERSIIIIITIER
ATRX IE® SIS BE001 O SEESSSISENENSSSISSSEMEEEEEEEREN (0 CIITillll .
PTEN n
EGFR . [
P|K3CA ) ! ! » It !
NF1 ' ‘
PIK3R1 '« o ,
RB1 .
NOTCH1 . ‘ . .
CSMD3 « i |
BCOR | | 1 |
SMARCA4 U [ 1 n ! '
PDGFRA i

Genomic Alterations Rendering

The style of rendering for the sample cells/columns is an Oncoprint style by default. Click on Stacked option via 50 Genes button as

shown below.

|50 Genes|Mutation| &NV Variables|Cell Layout|Legend Layout|Download|

Display Case Counts for Gene © Absolute © Percent © None
® Single Show a single rectangle in a matrix cell to render-
Genomic Alterations Rendering © Stacked show stacked rectangles in the same matrix ce

(
O OncoPrint show overapping rectangles in the same m:

The mutations and CNV are now stacked on top of each other as shown below.
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1.14.7 Genes

Cases grouped by
Age at diagnosis

Name: [JMETETVRRRERR T 0 T Onn e T e e e
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To view the rendering in an oncoprint style, click Oncoprint button on the control panel. This updates the rendering as shown.

Sort Genes

The default sorting option for genes is By Case Count . This means the genes are sorted by the number of cases from increasing to
decreasing order. Click 50 Genes button on the control panel, and select By Input Data Order under the Sort Genes as shown below.

|50 Genes|Mutation|CNV|Variables|Cell Layout|Legend Layout|Download

Display Case Counts for Gene © Absolute © Percent © None

O Single Show a single rectangle in a matrix cell to render 1

Genomic Alterations Rendering O Stacked show stacked rectangles in the same matrix ce

( .
@® OncoPrint show overlapping rectangles in the same m:

Sort Genes © By Input Data Order © By case Count

The genes will now sort according to the order that is stored in the dataset and queried. However, please note that the sorting
order can be overridden by the users choice as described in the section - Drag and Drop Gene Label/Variable.

Maximum # Genes

The number of genes to display on the matrix plot can be modified by the input option as shown below. Click 50 Genes button and

change input number for Maximum # Genes to 70.
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1.14.7 Genes

|50 Genes|Mutation| CNV/|Variables|Cell Layout|Legend Layout|Download

Display Case Counts for Gene © Absolute © Percent © None

O Slngle Show a single rectangle in a matrix cell to rend
Genomic Alterations Rendering © Stacked show stacked rectangles in the same matris

( = .
® OncoPrint show overlapping rectangles in the same

Sort Genes ® By Input Data Order © By case Count

Maximum # Genes 100  :

The chart updates and loads the extra 20 genes. User can modify the set of genes by using the Gene set option next.

Editing gene set

Gene groups can be edited using the Gene set option as shown below. Click 50 Genes button to display this option and then click
the Edit button in the Gene set as shown.

Display Case Counts for Gene @ Absolute “ Percent © None
O Single Show a single rectangle in a matrix cell to render the

Genomic Alterations Rendering O Stacked show stacked rectangles in the same matrix cell tc
5g!

it d ® OncoPrint show overlapping rectangles in the same matri>
1 Sort Genes ® By Input Data Order © By case Count
cs Maximum # Genes 100
w [Edit Current Group|

P,’: Gene Set
Group Name

I
KMT2D (1116)lll n CLUIRLLE [ JLURLEE ) n i) 0w 1l L]

User may choose to remove single genes one at a time by clicking over the genes.To do so, hover over TP53 as shown in the image
below. A red cross mark appears with a description box. Click TP53 to delete the gene as shown below.

[ o b

Search Gene Top muitated genes ¥ MSigDB (2023 2 Hs) gene 3ot ¥ Load gene st Clear

]
g AXKAPS ALK ANK1 APC ARIDIA ARIDIBE ARIDZ ATM ATR ATRX BCOR BCCRL1 BIRC6 BRAF BRCA2

CACNAID  CAMTA1 CARD11  CDM10 CDHM11 COKN2A CHD4 CIC CNTNAP2 COL3AY CREBBP CSMD3
CTNNA2  CTNNB1 CTNND2  CUX1 DCC EGFR EP300 EPHA3 ERBB4 FAMI3SB FAMATC  FAT1 FAT3 FAT4
FBXW7 FLNA FLT4 GRIN2A GRM3 IDH1 IRS4 KDMSA KDR KIAAISA9 KMT2A KMT2C KMT2D KRAS
LRP1IB MEDI2 MTOR MUCIE MUC4 MYHN MYHS NBEA NCOR1 NCOR2 NF1 NOTCH1 NRAS  NSD1
NTRK3 PBRM1 PIK3ICA  PIK3R1 POLE POLQ PREX2Z PTEN PTPRB PTPRC PTPRD PTPRT RANBP2 RB1
RNF213 ROBO2 ROS1 RUNX1T1 SETBP1 SETD2 SMARCA4 SPEN TET1 TNC TPS3® TPR TRRAP UBRS

Chck % colato

MDD e X ATV

¢ WNK2 ZFHX3  ZNFS521
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1.14.7 Genes

User may choose to delete all genes from view by clicking the Clear button as shown below. However, a gene/variable selection is
mandatory for the chart to load.

s[100 Genes|Mutation|CNV|Variables|Cell Layout|Legend Layout|Download] ~ Zoom 10.0  [»]a]

« Back to Genes

Search Gene Top mutated genes ¥ MSigDB (2023.2.Hs) gene set ¥  Load gene set Restore
gr
d
1 o
s |
RP1R (1438) wm i — 0 m——————— -

For loading user specific gene sets, click the 'Load gene set' button within the geneset edit panel. This shows an input option for
the user to add a comma separated gene set of their own.

USE A PREVIOUSLY SAVED GENE SET X

Enter Genes Saved Sets

Enter one or more gene identifiers in the field below or upload a file to create a gene set.

Type or copy-and-paste a list of gene identifiers (i ]

e.g. ENSG00000141510, TP53, 7273, HGNC:11998, 191170, P04637

Or choose a file to upload

Upload file
=3 =3 =3

MSigDB genes

The MSigDB database (Human Molecular Signatures Database) has 33591 gene sets divided into 9 major collections and several
subcollections. Users can choose to view the gene sets on the matrix plot.

Click on the 50 Genes button. Then click on the Gene set - Edit.Here user can see a button with a dropdown for loading MSigDB
genes.
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1.14.7 Genes

« Back to Genes

Search Gene Top mutated genes ¥ | MSigDB (2023.2 Hs) gene set ¥ | Load gene set  Clear

d AKAPS ALK ANK1 APC ARIDIA ARIDIB ARIDZ ATM ATR ATRX BCOR BCORL1 BIRC6 BRAF BRCA2
CACNAID CAMTA1 CARD11 CDH10 CDH11 CDKN2A CHD4 CIC CNTNAP2 COL3A1 CREBBP CSMD3
CTNNAZ CTNNB1 CTNNDZ CUX1 DCC EGFR EP300 EPHA3 ERBB4 FAM135B FAM47C FAT1  FAT3  FAT4
FBXW7 FLNA FLT4 GRIN2ZA GRM3 IDH1 IRS4 KDMGBA KDR KIAA1549 KMT2A KMT2C KMT2D KRAS
LRP1B MED12 MTOR MUC16 MUC4 MYH11 MYH9 NBEA NCOR1 NCOR2 NF1 NOTCH1 NRAS NSD1
NTRK3 PBRM1 PIK3ICA PIK3IR1T POLE POLQ PREX2 PTEN PTPRB PTPRC PTPRD PTPRT RANBP2 RB1
RNF213 ROBO2 ROS1 RUNX1T1 SETBP1 SETD2 SMARCA4 SPEN TET1 TNC TP53" TPR TRRAP UBRS

Clck 10 dedete

XA D

MDD -

¢ WNK2 ZFHX3  ZNF521
N

Click on this dropdown to display a tree for the different gene sets.

|100 Genes|Mutation| CNV |Variables|Cell Layout|Legend Layout|Download| ~ Zoom 10.0 (]|

« Back to Genes

Search Gene Top mutated genes ¥ MSigDB (2023.2.Hs) gene set ¥  Load gene set i«
; Search Dictionary Variabl

| I + H: hallmark gene sets

i o + C1: positional gene sets
;‘52\28228;.'.' .:--_ ! I ,—'_-_'- e+ C2: curated gene sets

GC',:‘A;Z’?S; PRI fin: 1A "+ C3:regulatory target gene sets

Select (2: curated gene sets and select NABA COLLAGENS as shown below.
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1.14.7 Genes

MSigDB (2023.2.Hs).gene set ¥ Load gene set

Search Dictionary Variabl

+ H: hallmark gene sets

+ C1: positional gene sets

S ————

wiiiss = C2: curated gene sets

+ CGP: chemical and genetic perturbation

- CP: Canonical pathways

(s i + PID subset of CP
i . + WikiPathways subset of CP
e a + REACTOME subset of CP
iy i NABA_COLLAGENS @
' ' NABA ECM_GLYCOPROTEINS
¢l s : NABA_ECM_REGULATORS

This loads the following genes as shown below.

« Back to Genes

Search Gene Top mutated genes ¥ MSigDB (2023.2.Hs) gene set ¥ Load gene set  Clear  Restore

1
i COL10A1 COL11A1 COL11A2 COL12A1 COL13A1 COL14A1 COL15A1 COL16A1 COL17A1 COL18A1  COL19A1

1 COL1A1 COL1A2 COL20A1 COL21A1 COL22A1 COL23A1 COL24A1 COL25A1 COL26A1 COL27A1  COL28A1
COL2A1 COL3A1 COL4A1 COL4A2 COL4A3 COL4A4 COL4A5 COL4A6 COL5A1  COL5A2 COL5A3  COL6A1
COL6A2 COL6A3 COL6A5 COL6A6 COL7A1 COL8A1  COL8A2 COL9A1 COL9A2  COLSA3

Submit

Click submit and the matrix will update to reflect the selected MSigDB gene set as shown.
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1.14.8 Mutation

Cases grouped by
Age at diagnosis

COL10A1 (97)
COL11A1 (0)
COL11A2 (343)
COL12A1 (584) - .
COL13A1 (136)
COL14A1 (437)
COL15A1 (305)
COL16A1 (225)
COL17A1 (231)
COL18A1 (213) ‘
COL19A1 (381)
COL1A1 (291)
COL1A2 (393)
COL20A1 (249)
COL21A1 (0)
COL22A1 (619)
COL23A1 (103)

1.14.8 Mutation

To view specific mutations click on the '"Mutations' tab in the control panel to display the following options:
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1.14.8 Mutation

as[MutationIGN-VIVariablesICell LayoutILegend La

© Show all mutations
" © Show only truncating mutations
e Show only protein-changing mutations
i .
Do not show mutations
|. © Show selected mutation

AR
1t

. Show all mutations - selecting this will display all the mutations for the cohort.
. Show only truncating mutations - this option only shows truncated mutations and hides other mutations

. Show only protein-changing mutations - this option only shows mutations that alter the protein and hides other mutations. This is the
default option.

. Do not show mutations - this option hides all the mutations and only displays CNV cases

. Show selected mutations - here a user can specifically select the consequence of mutations they want to visualize
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1.15 Edit mutation data on gene row

|Mutation|&N¥| Variables| Cell Layout|Legend L

© Show all mutations
© Show only truncating mutations
© Show only protein-changing mutations
Do not show mutations
| ® Show selected mutation

FRAMESHIFT
| @ NONSENSE \
SPLICE 1
SPLICE REGION Y
PROTEINDEL
PROTEININS
PROTEINALTERING
MISSENSE
JUTR 3
JUTR 5
O SILENT
J INTRON
I NONCODING

l.

1.15 Edit mutation data on gene row

To create distinct grouping on variants within a gene row, click 'edit' on the gene row to view the following options.
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1.15.1 CNV

Here user has the option to cancel any groupings on variant data or depending on the variant type (SNV/Indel or CNV), user can

further create custom groups. The pre-defined groups 'Wildtype' and 'Mutated' are shown.

1.15.1 CNV

By default the CNVs are hidden. User can select the Show all CNV option to display the CNV data by clicking the 'CNV' tab from

the control panel.
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This re-loads the matrix with CNVs as shown.
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To select specific CNVs, click on the 'Show selected CNV' tab in the control panel and select the CNVs you want to visualize.
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1.15.2 Variables

1.15.2 Variables

The third button from the left called Variables allows user to add in additional variables in the form of rows on the matrix. Click

Variables to display a tree of variables and select Disease type, Index date and Primary site. Click the button Submit 3 variables as

shown.
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1.15.3 Cell Layout
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This updates the chart to display the selected variables on the very top of the matrix as shown below. User may choose to
configure these rows by following steps outlined in section Clicking on gene/variable labels.

COL9AT| | i [
COL9A2 I
COL9A3 || | I ]

Di-‘;:::: gthg R nnmmynn,
Primary site lthﬂIII”IIIIILIIIII“IIILII.IILHIIIIIIIIIIILIIJlllllﬁllllllllllllllll

1.15.3 Cell Layout

The cell layout menu enables customization of the appearance such as cell dimensions, spacing, font sizes, and borders. You may
mouseover an input to see the description for that input, or try checking or editing inputs to test the effects of the control input
and undo/redo as needed.
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1.15.4 Legend Layout
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| Outline Color 1
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Canvas Min. Pixel Width apply
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' Row Height N/A 18
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Spacing 0 1
Group spacing 8 8
Labels Columns Rows
Offset 5 5
Spacing 1 1
Minimum Size 6
Maximum Size 14
position @ Top O Left

1.15.4 Legend Layout

The legend layout menu enables customization of the appearance of the legend, such as dimensions, spacing, and font sizes. These
customizations can help avoid or minimize the need for post-download edits when generating figures.
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1.15.5 Zooming
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1.15.5 Zooming

The matrix plot offers an interactive zoom panel as shown below with which a user can zoom in to view individual samples. There
are two ways to use this panel. One by changing the input number and second by sliding the zoom bar to a desired zoom level as

shown.

12000 Cases 50 Genes| Variables | Cell layout|Legend Layout| Download Zoom 1.0 r O
«) Reset

slide to desired zoom level

Change zoom level to 10+ as shown.

2000 Cases|50 Genes | Variables| Cell layout|Legend Layout| Download Zoom 125 ¢ |®|®| undo
— e:t;;;‘desired zoom level

Scroll down to view individual samples at the bottom of the plot as shown below.
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The zoom action can also be implemented by following steps as outlined in section - Drag to zoom.

1.15.6 Disco Plot

Click on any sample to reveal a second type of plot called as the Disco Plot as shown.
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1.15.7 Download
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Click on Disco plot as shown above in gray. This loads a new chart above the matrix plot as shown below.

—CCDC24

Ak

WKHNYN T

SNV EMMISSENSE (18) MISILENT (4) MINONSENSE (1) T/SPLICE (2) WFRAMESHIFT (1)
CNV B Max: 1,607 W Min: -36162 M Capping: 5

This plot shows all the mutations and CNV associated with that sample id as shown above. The plot also displays the legend for the
mutation class and the CNV.

To reset the zoom level to default, click on the Reset button as shown. This will reset the zoom level to a default of 1.0

2000 Cases|50 Genes|Variables | Cell layout| Legend Layout| Download| Zoom 1.0 RO
« Reset

slide to desired zoom level

1.15.7 Download

The control panel shows an option to download the plot as an svg after user has specified their customizations. Select the Download
button as shown below to save the svg.
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1.15.8 Legend

|t‘[DownIoad
SVG image
TSV data

If svg format is selected then the download will get saved to the default download folder as shown at the bottom of the browser
window.

@ matrix (3).svg A

1.15.8 Legend

The legend for the matrix is below the plot and shows color coding for different mutation classes as well as color codes for CNV as
shown here. This legend is interactive and user may choose to hide or show features such as mutation classes or copy number
changes.

Click on the legend icons to hide anything.

Mutation Types BIMISSENSE BMIFRAMESHIFT "' SPLICE MINONSENSE MPROTEININS ["SPLICE_REGION MISILENT MPROTEINDEL HMIINTRON EINONCODING MUTR_5
CNV H Copy number loss llCopy number gain
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1.16 ProteinPaint Tool

1.16.1 Introduction to ProteinPaint

1.16 ProteinPaint Tool

ProteinPaint is a web-based, dynamic visualization tool that displays a lollipop chart. This tool utilizes variant annotations from GDC
datasets. Given a particular gene, it displays variants associated with that gene as well as the occurrence, disease type, and

demographic information of the associated case given a case.

1.16.2 Quick Reference Guide

At the Analysis Center, click on the 'ProteinPaint' card to launch the app.

CORE TOOLS

Projects

;" View the Projects available within the GDC
‘ and select them for further exploration and

Cohort Builder

Build and define your custom cohorts using
avariety of clinical and biospecimen

Repository

Browse and download the files associated
with your cohort for more sophisticated

BAM Slicing Download ~

Clinical Data Analysis ~

Cohort Comparison ~

Cohort Level MAF ~

\Gene Expression Clustering ~|

analysis. features. analysis.
ANALYSIS TOOLS
(] [ > ] o [ > ] s | [ > e [ > ] $ [ > ]
1A (.1 g X - <

Mutation Frequency ~

OncoMatrix ~

18,640 Cases

ProteinPaint ~

16,508 Cases

Single Cell RNA-seq ~

36 Cases

Sequence Reads ~

25,270 Cases

Set Operations ~

Users can view publicly available variants as well as login with credentials in order to access controlled data.

25,270 Cases 44736 Cases 44736 Cases 17,771 Cases 20,823 Cases 18,640 Cases
[ [ > é [ > 2 | | [ > @ [ >
= h+2 a8 N

When launched, ProteinPaint will display a search box where users can enter a gene symbol, alias, or GENCODE accession. Once a

gene is entered, a lollipop frame is displayed with the name of the chart in the header.
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1.16.2 Quick Reference Guide

To view GDC mutations on a gene, enter one of gene symbol (MYC), alias (c-Myc), GENCODE accession (ENSG00000136997, ENST00000621592), or RefSeq accession
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In addition to the search box, there are two other main panels in the ProteinPaint tool: Lollipop chart, and legend.

To view GDC mutations on a gene, enter one of gene symbol (MYC), alias (c-Myc), GENCODE accession (ENSG00000136997, ENST00000621592), or RefSeq accession Sea rCh BOX
(NM_002467).
Gene
AKT1 ENST00000407796 GDC |+ [Tracks| [More|
Protein length | 100 1?0 2?0 2?0 30‘0 3?0 4?0 4?0 A
GDC N CONFIG
400f 43 variants [~ &
No samples = x §
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[ ] I 11 pop
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LEGEND
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PH  Pleckstrin homology domain CDD SMART
] PH PH domain CDD Pfam
J STKc_PKB_alpha catalytic domain of the Serine/Threonine Kinase CDD
PROTEIN l S_TKc Serine/Threonine protein kinases CDD SMART
J Pkinase Protein kinase domain CDD Pfam
l S_TK_X Extension to Ser/Thr-type protein kinases CDD SMART

j Pkinase_C Protein kinase C terminal domain CDD Pfam

+ add protein domain

Legend Panel

Lollipop Chart Panel

After entering a gene, the tool will display a Lollipop chart for the GDC variants as well as a Protein View for the default isoform.

In the Lollipop chart, the circular discs for each variant are color coded per GDC mutation classes and are proportional in size to
the number of occurrences. Variants in the same position are arranged in descending order of occurrences.
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1.16.2 Quick Reference Guide

To view GDC mutations on a gene, enter one of gene symbol (MYC), alias (c-Myc), GENCODE accession (ENSG00000136997, ENST00000621592), or RefSeq accession

(NM_002467).
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Exon variants report the amino acid change at the referenced codon. For example, G12D is a G > D substitution at the 12th codon
of the protein.

The default isoform will appear directly to the right of the gene name. Clicking on the isoform number will open a display to view/

select other isoforms and switch the display track.
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Clicking on the number of variants link, to the left of the plot, opens a menu where users can view annotations and manipulate the
Lollipop:

¢ List: Displays all variants, each of which can be selected to launch the annotation table which displays consequence, mutation,
sample submitter id, and other data related to the sample
¢ Mutation: Launches the GDC Mutation Summary Page

* Sample: Launches the GDC Case Summary Page. Users also have the ability to create a new cohort or launch the Disco plot.

Collapse/Expand: Collapses or expands all skewers in the lollipop

* Download: Downloads the mutations in a TXT file

As lollipops: Displays variants via circular discs proportional to the number of occurrences

* Occurrence as Y axis: Sorts variants on the y-axis by number of occurrences

Clicking on the number of samples opens a window to view annotations grouped by GDC case properties such as disease type and
primary site. Selecting a value adds a new Lollipop subtrack that displays only the samples with the given value. This side-by-side
view allows for a comparison between the mutations in the main track versus the subtrack.
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1.16.2 Quick Reference Guide

Protein lenglh
KRAS CONFIG
NM_004985
GDC @A _Gi2du CONFIG
990f Mo variants  @DG128
1315 samples @
G12A
@GR
@ P o
4 Qasik
G12v 8G13= . Dasir -4
®oc » @450V @osiL @GP @oT
G12D G13D 3 s (3‘ A gA o= @A39d0] @YVEN @KHTR @raev :G,T
o >A SGE S ¢
@ 6?? emsr@ceo- @Q61H0V64D KN A146Tgcor @r sl
1) ]
\ = AN f
N _4-/-[ \ /
[ (e} ]
¢ ol @ 9 : 90 @ o9po oo | [see ses 9o
Gbe @A11_Gi2du CONFIG
57 variants OcR
675 samples G128
Filter @
cose  EPC12A
@G5 9
[ T
(14 JePAVIE i o
3 @GIBC i _ s [5 130N o u - (.)M%F .T’G‘S,"J!—
3 G12D NRFHoNE 2 @“‘K @RBA= & = g =B ALY @->T BLEET
o OTN=F IR LL B E @GO ®R6S £ g 3 i OCTEEZLLE
© @C130g3 0t ldis 08 e s s0um § & DNTEEiSstss e
B J L] ] J J1)]
NN = \ /||
rag to resize

LEGEND

| . H N K Ras like Ras GTPase family containing H-Ras,N-Ras and K-Ras4A4B CDD

Each subtrack offers advanced filtering for users to narrow down particular features. Clicking on the value to the right of the
Lollipop launches a pop-up window where users can add subsequent filters using the +AND or +OR options.

Detailed variant annotation is viewable by clicking on the disc next to the variant label.
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hierarchy, arranged by disease types then broken down by primary sites.
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Hovering over the inner and outer rings displays the disease type or primary site, number of samples, and cohort size.
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An aggregate table displaying all the samples associated with that variant is available by clicking the 'Info' button in the center of
the sunburst.
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1.16.2 Quick Reference Guide
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Occurrence 439
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The top of the table displays consequence, mutation, and occurrence count with a link to the GDC Mutation Summary Page.

The sample table contains a number of columns for various associated features per sample such as Disease type, Mutations, and
Tumor DNA Mutant Allele Frequency. Users can create a new cohort by selecting the checkboxes in the first column then clicking
‘Create Cohort' in the bottom right corner of the table. The table also includes options to launch the Disco plot and the GDC Case
Summary Page for each sample.

PROTEIN VIEW

The Protein View, which displays the nucleotides, codons in the exon region, introns, and protein domains, is the primary area in
which a user will visualize and interact with protein coding regions.

To view GDC mutations on a gene, enter one of gene symbol (MYC), alias (c-Myc), GENCODE accession (ENSG00000136997, ENST00000621592), or RefSeq accession
(NM_002467).
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The Protein View color codes regions by the protein domain present on the full-length protein region in the exon display.
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The legend offers simple filtering for the variants shown in the lollipop. To the right of PROTEIN, users can click on the color to hide

that particular protein domain. Clicking on the color again shows the protein domain.

Custom protein domains are added by clicking on the + add protein domain button at the bottom of the list. An input box appears

requiring the following information:

1. Name, text with space, no semicolon: Name of the protein domain

2. Range, two integers joined by space: Codon position - start and stop

3. Color (e.g., red, #FF0000, rgb (255,0,0)): Color to assign to the protein domain

The protein domains also include links to databases of protein families such as the Conserved Domains Database (CDD), Simple

Modular Architecture Research Tool (SMART), and Pfam.

GDC MUTATION CLASS

The GDC mutation class color coding for the lollipop discs appears below the legend for the protein domains.
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1.16.2 Quick Reference Guide

KRAS
NM_004985

LEGEND

. H_N_K_Ras_like Ras GTPase family containing H-Ras,N-Ras and K-Ras4A/4B CDD
I other c1box

. other putative GDI interaction site [polypeptide binding]
D other GTP/Mg2+ binding site [chemical binding]
[] other GEF interaction site [polypeptide binding]
|:| other effector interaction site
PROTEIN | [l other suitch i region
.| other G2box
- other &3 box
other switch Il region
!l other G4 box
D other G5 box

+ add protein domain

GDC | Mutation MISSENSE @ UTR_3 @ INTRON @ SILENT @ PROTEININS @ NONSENSE @ PROTEINDEL

Clicking on a mutation class opens a pop-up menu with show/hide functionalities:

* Hide: Remove all of the lollipop discs for the particular mutation class
* Show only: Only show the lollipop discs for the particular mutation class

* Show all: Display the lollipop discs for all mutation classes

The color selector in the pop-up menu allows users to customize consequence colors.
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1.16.2 Quick Reference Guide

RAS Ras subfamily of RAS small GTPases DD SMART

smaII_GTP small GTP-binding protein domain  CDD
. H_N_K_Ras_like Ras GTPase family containing H-Ras ~ CDD
RAB Rab subfamily of small GTPases CDD SMART

PROTEIN . Ras Rasfamily CDD Pfam

—

RHO Rrho (Ras homology) subfamily of Ras-like small GTPases = CDD SMAR

RAN Ran (Ras-related nuclear proteins) /TC4 subfamily of small GTPases = CDD SMART

V add protein domain

GDC Mutation |@ MISSENSE @ SILENT @ INTRON @ PROTEININS @ NONSENSE
Hide
Show only

Color: 1N

MISSENSE

A sequence variant, that
changes one or more
bases, resulting in a
different amino acid
sequence but where the
length is preserved

Additional Features

In the toolbar, the More button offers methods to download figures and data:
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1.16.3 ProteinPaint Features

KRAS NM_004985 In|Out %2 %10 %50 Tracks |More
Protein longth | 20 o @ & 160 180 g
BoC - BAt G [Export SVG|DNA sequence |Popup e
99 of 110 variants @) G128
1315 samples . . A a
@G12A Highlight Select a region |Enter regions
@c12R
EXPERIMENTAL
®G1 2C g 'Customize mutation class color
0Gix — .
@G1 2V @c1s oL deAne 20 8cs
@oc  @G>T @AV @Posi OAIEP @>T
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KRAS
NM_004985
LEGEND

. H_N_K_Ras_like Ras GTPase family containing H-Ras,N-Ras and K-RasdA/4B CDD
| other &1 box

. other putative GDI interaction site [polypeptide binding]

:] other GTPMg2+ binding site [chemical binding)

:] other GEF interaction site [polypeptide binding]

] other effector interaction site

PROTEIN | [ other swicn i region

* Export SVG: Download the Lollipop and legend as an SVG file
* Reference DNA Sequence: Display the DNA sequence as plain text for easy copying and pasting
* Highlight: Highlight a region in the Lollipop by selecting it in the chart or entering it in a text box

1.16.3 ProteinPaint Features

When selected, ProteinPaint will display the search-box as illustrated below. Once a user enters a gene symbol, alias, or GENCODE
accession, a lollipop frame is displayed with the name of the chart in the header. The example below is of the gene AKT1. All gene
symbols are based on the HGNC guidelines.
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1.16.3 ProteinPaint Features

To view GDC mutations on a gene, enter one of gene symbol (MYC), alias (c-Myc), GENCODE accession (ENSG00000136997, ENST00000621592), or RefSeq accession
00

AKT1 ENST00000407796 GDC|+ In Out*2 «10 «50 [Tracks [More
Protin wegth 1% 0 o 20 w0 0 40 w
GOC
40 of 43 varants

No samples

Fiter

~
-
w

221

@<znt=

~
“A @ @540« oru- 900 @ erEn-

AKT1
ENSTO0000407798

LEGEND

. PH_PKB Prossin Kinase B-ike pleckstrin homology (PH) domain CDD

PH Preckstrin homelogy comain COD  SMART
l PH PHdoman COD Pfam

STKc_PKB_alpha cataltic comain af the Serina/Threcnine Kinase COO

PROTEIN | [l S_TKc Secnermvaoning peotsin kinsses COO SMART

Pkinase Protein kinase doman COD Pfam

. S_TK_X Extensicn %o Ser/Thrtype proten kinases CDO SMART
| Pkinase_C Prowin kinase C torvinal comain CDO Plam

+ add prolen domain

There are 3 main panels as outlined in the figure below:

1. Search box
2. Lollipop chart panel
3. Legend panel

To view GDC mutations on a gene, enter one of gene symbol (MYC), alias (c-Myc), GENCODE accession (ENSG00000136997, ENST00000621592), or RefSeq accession S ea rCh B 0OX
(NM_002467).

Gene

AKT1 ENST00000407796 \GDcM In\Out x2|x10 xso Tracks| [More

Protein length | 100 250 300 350 400 450 ,
GDC N CONFIG

400f 43 variants N~ g
No samples E x &
" S8

Filter LoxzI z=x 8Pz c E L 4 s 4 $12 84> Fgs

§ 23S qunitl 258 N § g 8 §9e 35 E5%

o 00x@LsR z»-oa» .R121W<.E133K z < [ ST ddsp = &I

© 0000.52000W O OR121= @OE1DO OT>A @ @S240= @ @r293= ® O 0TI 000 o (X 1)

Lollipop Chart
panel

———@8S475L

H H H CONFIG
300 | 350 i ]

@E326
~— @®oz23v

i Kf

AKT1
ENST00000407796

LEGEND

l PH_PKB Protein Kinase B-like pleckstrin homology (PH) domain CDD

j PH  Pleckstrin homology domain CDD SMART

‘ PH PH domain CDD Pfam

j STKc_PKB_alpha catalytic domain of the Serine/Threonine Kinase CDD
PROTEIN l S_TKC serine/Threonine protein kinases CDD SMART

j Pkinase Protein kinase domain CDD Pfam

Legend Panel

. S_TK_X Extension to Ser/Thr-type protein kinases CDD SMART

j Pkinase_C Protein kinase C terminal domain CDD Pfam

+ add protein domain
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1.16.3 ProteinPaint Features

Search Box

To view GDC mutations on a gene, enter one of gene symbol (MYC), alias (¢c-Myc), GENCODE accessicn (ENSG00000136997, ENST00000621592), or RefSeq accession
{NM_002467).

Gene

The example below uses the KRAS gene. The name of the gene (e.g., 'KRAS'), GENCODE accession no. (e.g., ENST00000311936,
ENSP00000308495) or RefSeq accession (e.g., NM 004985) can be used as the search item. In case a wrong gene is entered, the
search box will display an error. For gene searches only, typing a few letters reveals a menu of possible matches. Choose from
either a menu option or hit enter.

To view GDC mutations on a gene, enter one of gene symbol (MYC), alias (c-Myc), G
(NM_002467).

KRASI Press ENTER to search, ESC to cancel
KRAS

1 KRASP1 15T00000407796 [EER)[GDC| +| [In|Out 2 %10 <50 [Tracks |More

Pratein lanath 50 100 150 200 250

Lollipop Chart Panel

Protein View

After searching for KRAS, the Protein View for the default isoform appears in a new frame. The Protein View displays the
nucleotides, codons in the exon region, introns, and protein domains as shown below.

To view GDC mutations on a gene, enter one of gene symbol (MYC), alias (c-Myc), GENCODE accession (ENSG00000136997, ENST00000621592), or RefSeq accession
(NM_002467).

KRAS ¥ KRAS

KRAS NM_004985 In Tracks More
Protein length 20 40 0 80 100 120 140 160 180

GDC QOA_G120s
9ol Novarants D G12S

1315 samples @G'x?l\
(72] I
®c2c

”w 60 “e o e om@®G o we o000 0 o .‘((. @00 & 00

LEGEND

. H_N_K_Ras_like Ras GTPase family containing H-Ras N-Ras and K-Ras4A/4B CDD

[ other G1box

l other putative GOI interaction site [polypeptide binding]
other GTPMg2+ binding site [chemical binding]
other GEF interaction site [polypeptide binding)

other effector interaction site

PROTEIN | [l ather swehimaion
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1.16.3 ProteinPaint Features

The legend offers simple filtering for the variants showing in the lollipop. Clicking the color for a protein domain on the right of
PROTEIN for example, hides that protein domain. Clicking on the color again shows the protein domain. Similar show/hide
functions are available by clicking on the legend labels.

The default isoform for KRAS on hg38 genome build is NM 004985. Hovering over the isoform label will highlight it as shown

below.
KRAS NM_004985 In Tracks More
Protein length 20 40 60 80 100 120 140 160 180 ,

1 i 1 1 1 1
GDC @A11_G120

99of M0variants G128
1315 samples @GTZA

@G12rR

A user can select the isoform by clicking on the isoform number as shown in the figure above. Clicking this will open a display to
view all the other isoforms as well as the option to switch the display track as shown below in the figure.

u

KRAS NM_004985 gzEg In (Tracks More|
160 180
KRAS: KRAS proto-oncogene, GTPase, transcript variant b
NM_004985 NCBI UCSC ¢chr12:25205246-25250929 reverse 46 Kb
— H = genomic 8cs
BA14EP @-oT
D 0G>T
HH splicing RNA PA146TG 0y
(RN} exon only
| protein e ®ee o oo
H
Aggregation of 18 isoforms ‘ d 160 180
rag lo resize

NM_001369786 } HH
NM_001369787 +—+———— 14
NM_004985 I H—
NM_033360 } HH
ENST00000690406 (-
ENST00000256078 1 HH
ENST00000311936 *—+ H—F

OUTeTrTGSToX

8 At A A

From Switch Display, a user can update to one of the following: 1. Genomic display 2. Splicing RNA 3. Exon only 4. Protein track
5. Aggregate of all isoforms

The Protein track is the primary area in which a user will visualize and interact with protein coding regions.
PROTEIN TRACK

Under Switch Isoform, the available RefSeq and Ensembl isoform builds are listed. A condensed display and the protein length is
shown for each isoform. The current selection appears in red text. The default KRAS isoform for example, is NM 004985 with 189
amino acids. To change the isoform, click on the appropriate line highlighted in yellow.
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1.17 Lollipop Charts

v | |

Switch isoform

Aggregation of 18 isoforms

NM_001369786 4 HH——— 190 AA
NM_001369787 1 H— b 180 AA
peraulr NM_004985 —t H—— 189 AA
NM_033360 —t HH——— 190 AA
ENST00000690406 - — 55 AA (incomplete CDS)
peraul ENST00000256078 +—F—————HH—— 190 AA
ENST00000311936 H—— 189 AA
AIATANAAAAAAANTTY . ] L - E— 7 ¥ W \ %~

I o OuTeTrTGsnox

The pop-up window disappears and the lollipop track rerenders with the newly selected isoform.

1.17 Lollipop Charts

The lollipop chart for the GDC variants appears above the Protein View. The circular disc for each variant is proportional to the
number of occurrences. Variants in the same position are arranged in descending order of magnitude. There are eight types of

variants found in the lollipop chart (see legend).

To view GDC mutations on a gene, enter one of gene symbol (MYC), alias (c-Myc), GENCODE accession (ENSG00000136997, ENST00000621592), or RefSeq accession

]

e b

(NM_002467).
KRAS v KRAS
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l other G1box
. other putative GDI interaction site [polypaptide binding]

l other GTPMg2+ binding site [chemical binding] .
. other GEF interaction site [polypeptide binding] P rOte I n t raCk
I other efrector interaction site

PROTEIN = M othar switch i meinn
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1.17.1 Viewing Variants and Case Samples

Exon variants report the amino acid change at the referenced codon. For example, G12D is a G > D substitution at the 12th codon
of the protein.

Clickable links for the number of cases (e.g. 1315 samples) and number of variants (e.g. 99 out of 110 variants) appear to the left
of the lollipop. Clicking on these links reveals detailed annotations about the samples and variants, described in Viewing Variants
and Case Samples.

To view GDC mutations on a gene, enter one of gene symbol (MYC), alias (c-Myc), GENCODE accession (ENSG00000136997, ENST00000621592), or RefSeq accession
(NM_002467).
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l H_N_K_Ras_like RasGTPase family containing H-Ras N-Ras and K-RasdAiB CDD
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other GTP/Mg2+ binding site [chemical binding)
other GEF interaction site [polypeptide binding)

other effector interaction site

PROTEIN T athar swieh i mainn
1.17.1 Viewing Variants and Case Samples

Variant Annotations and Chart Manipulation

Click on the number of variants linked to the left of the lollipop for viewing annotations and manipulating the lollipop. For variant
annotation, click on 'List'.

KRAS nm_004985 (In]Out x2|x10[x50 Tr
Protein length 40 60

GDC @ A11_G12du
99 of 110 variants @ G128

List
Collapse R

As lollipops ?.C

. @®G13v
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2V @ G13du

s @613 @C>G®A5S
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1.17.1 Viewing Variants and Case Samples

A pop-up window appears with the entire list of variants, as shown below.

KRAS NM_004985 In Tracks More
Protein length 20 40 60 80 100 120

L 1 1 1 1 L
GDC @A11_G12du
99 of 110 variants @Gms

E3K MISSENSE chr12:25245378, C>T 1

K5SE MISSENSE chr12:25245372, T>C 1

G10du PROTEININS chr12:25245353, ->CTC 2

G12A MISSENSE chr12:25245350, C>G 54

G12D MISSENSE chr12:25245350, C>T 333 iy
G12V MISSENSE chr12:25245350, C>A 262

G12R MISSENSE chr12:25245351, C>G 72

G12S MISSENSE chr12:25245351, C>T 39

G12C MISSENSE chr12:25245351, C>A 136 » ®
A11_G12du PROTEININS chr12:25245349, ->CCAGCT 1 -
G13du PROTEININS chr12:25245346, ->CCA 1

G13= SILENT chr12:25245346, G>A 2

G13C MISSENSE chr12:25245348, C>A 19

G13R MISSENSE chr12:25245348, C>G 1

G13D MISSENSE chr12:25245347, C>T 114

G13V MISSENSE chr12:25245347, C>A
V14| MISSENSE chr12:25245345, C>T
L19F MISSENSE chr12:25245328, C>G

O N A -

I A0C 2 0100t r akacdnACAACAND Ao A

Click on the variant of interest and a new annotation table appears. From the table, view various associated features per sample
such as: Disease type, Primary site, Project id, Gender, Race, Ethnicity, and Tumor DNA Mutant Allele Frequency (MAF). In the
figure below, 333 occurrences are shown for the G12D variant, which represents a missense mutation at chromosome

-160/313 - © 2015-2024


../images/lollipop13.png
../images/lollipop13.png

1.17.1 Viewing Variants and Case Samples

chr12:25245350 C>T.

KRAS nM_004985 In Tracks More
Protein length | » ® ® - sl bl b b b ,
GDC O A1 _ G120y
Wof 0variants @) G125
<< Back to list
G12D MISSENSE
¢chr12:26245350 C>T
333
# Sample Acc Disease type Primary site Project id Gen Age st Race Ethnicity Tumor Nor...
R h " diagnosis DNA MAF depth
0760de9f- Ductal and .
1 ]_Qﬂﬁ}db:% - Open  Lobular Pancreas TCGA-PAAD male 25768 asian not reported 31/125 16
7¢82637d4cf3 Neoplasms
9d31e864- Ductal and 1
2 QZ!H.ZB.S:Q 21- Open Lobular Pancreas CPTAC-3 male 23457 not reported  not reported 25/347 434
356853... Neoplasms
dOb6f664- .
Adenomas Liver and ) )
o basOdalb: ooy ang intrahepatic ~ TCGA-CHOL male 27151 white gf:a'::f'ga"'c » 11/55 60
Wm Adenocarcin... bile ducts
22602473 Nuetal and

Mutations

G12D

MISSENSE

G12D

MISSENSE

G12D

MISSENSE

The first sample that is highlighted in yellow is a male with ductal and lobular neoplasms with a tumor DNA MAF of 31/125. This

indicates 31 mutant alleles were found out of 125 total alleles.

The GDC dataset includes an 'Access' column to indicate whether the data is controlled or open. Users must obtain permission
from dbGaP to view controlled data See Obtaining Access to Controlled Data. Click on the sample hyperlink and the GDC's case

summary for the sample will appear in a new tab.

Click 'Back to list' and select another sample, as shown below.

KRAS NM_004985 In
Protein length 20
GDC @ A11_G120u
i 128

<< Back to list

G12D MISSENSE

333

After clicking on the variant menu again, select the 'Collapse’ option to collapse all skewers in the lollipop.
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1.17.1 Viewing Variants and Case Samples
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To expand any previously collapsed skewers, open the variant menu, and click on 'Expand’.

Protein length

KRAS NM_004985 In| Out <2 %10 %50 Tracks| More
Protein length 20 o 40 60 80 100 120 140 160 180
GDC CONFIG
99 of 110 variants
List
Expand
AS OIPOL
Occurrence as Y axis
ras- @ P
W omr oupe e @ 0080 00 Pom 200000
KRAS H CONFIC
w8 [0 @l Hal i B i |

LEGEND

The lollipop chart includes an option to arrange variants by the range of occurrences. Open the variant menu and click on
'‘Occurrence as Y axis'.
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1.17.1 Viewing Variants and Case Samples
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Protein length 20 40 60

GDC @ A11_G12du
99 of 110 variants @61 2S

List
Collapse R

As lollipops
@ G13Vv
Occurrence as Y axis \ @G13R
=2V &
= C>G@A59S
@®oc13c . :GZT.ASQV

MNANDMN aa _ . __ c_>NQA>T9A596

The lollipop re-renders with the variants sorted on the y-axis from lowest and highest occurrence. Hover over a variant to display
the number of occurrences. In the example below, a user is hovering over G12D to display 333 occurrences of this variant.
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LEGEND
Clicking on the variant loads the sample table again as shown below.
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1.17.1 Viewing Variants and Case Samples

KRAS NM_o04985 In Tracks More
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Clicking on the sample hyperlink on the left of the lollipop (e.g. 1315 samples) opens a menu to list all samples. Aggregate data for
all samples by attribute appears in a series of tabs. The ability for advanced filtering and creating subtracks is available from this

new display.
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LEGEND

Click on 1315 samples to view annotations grouped by attributes such as: Disease type, Primary site, Project id, Gender, Race,
Ethnicity, etc.. For each attribute, the number of values is represented by 'n' to the right of the group label. In the figure below, 21

values for Disease type are reported.
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Click a category to create a new track.

Disease type n=21
Primary site n=29
Projectid  n=40
Gender n=2
Race n=8
Ethnicity n=4

1.17.1 Viewing Variants and Case Samples

Mdenomas and Adenocarcinomas L 675 /4866
Ductal and Lobular Neoplasms 0 242 | 1547
Plasma Cell Tumors u 227 1959
Cystic, Mucinous and Serous Neoplasms | 61 /797
Squamous Cell Neoplasms 23 /1624
Transitional Cell Papillomas and Carcinomas | 17 1405
Germ Cell Neoplasms I 137141
Nevi and Melanomas 12 /564
Myeloid Leukemias 12 /489

To start filtering, click on the value label or the value's sample fraction. Clicking on 'Adenomas and Adenocarcinomas' or '675/

4866' for example, loads a new lollipop subtrack underneath the main GDC lollipop track.
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This new subtrack only shows the 675 Adenomas and Adenocarcinomas samples. This side-by-side view allows for a comparison

between the mutations in the main track vs the subtrack.
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1.17.1 Viewing Variants and Case Samples
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Clicking on 'Filter' displays a pop-up window with the feature the user selected previously from the sample annotation menu (e.g.
Disease type: Adenomas and Adenocarcinomas). Clicking on either + AND or +OR displays a new pop-up with a search bar. Search
for the desired term and click on the term's button. In the image below a user selected 'gender’ by clicking the '+AND".
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1.17.1 Viewing Variants and Case Samples

CONFIG

hse.demographic > case.demographic.gender

Relationship gender cass.family_histories > case.family_historiss.relationship_gender

Case id
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Days to consent
Days to index
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By clicking on 'Gender', all available values appear with checkboxes (i.e. male and female) as shown below. In this example, male

with 293 data points is selected.
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drag to resize
LEGEND

Click 'Apply' and the subtrack re-renders to reflect the updated filter. In the example below, the subtrack reduces from 675
samples to the 293 male samples with adenomas and adenocarcinomas. The figure shows the difference in mutations in the two
tracks. Out of the original 333 samples, 72 of 293 males report the G12D mutation.
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1.17.1 Viewing Variants and Case Samples
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1.17.1 Viewing Variants and Case Samples

Viewing in the Lollipop Display
In the lollipop chart, users can drag the protein track down by clicking the name of the gene on the left of the protein track and

pulling it below the lollipop chart.
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Detailed variant annotation is viewable by clicking on the variant disc next to the label. For G12D highlighted in a red outline in

the image above, click on the '333"' disc. A sunburst chart will appear, shown below.

The center displays the occurrence of the variant (333) above the variant label. The ring
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hierarchy is arranged by disease types then broken down by primary sites. Hovering over the inner ring displays the disease type,
number of samples, and cohort size. In this example, the inner green ring displays 'Plasma Cell Tumors' with 28 samples out of a
total 949 samples.

The outer ring represents the primary sites. Hovering over the primary site displays the number of samples relative to the disease
type. In the figure below, for Ductal and lobular
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neoplasms, there are 105 samples with the primary site as pancreas out of 316 total samples.
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1.17.1 Viewing Variants and Case Samples
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Clicking on a node displays a sample table for the disease type or primary site. In the figure below, the user selected 'Plasma Cell

Tumors'. The sample annotation table appears for all Plasma Cell Tumors.
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An aggregate sample table is available by clicking the 'Info' button in the center of the sunburst. This displays all the samples
associated with that variant.

Clicking on the sample name hyperlink opens a new tab to the sample's GDC Case Summary page.

Clicking on the variant label or anywhere outside of the sunburst removes the sunburst chart.

Working With the Protein Track

There are two zoom methods: highlighting a region and zoom buttons in the toolbar. For viewing a nucleotide of interest, click and
drag the mouse in the top, x-axis, Protein length scale. The region appears highlighted in red with the calculated protein length in
center.
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1.17.1 Viewing Variants and Case Samples
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Once the mouse is released, the lollipop re-renders as the selected region.

The zoom buttons in the toolbar is the second option to zoom in and out based on the center position of the lollipop. For zooming
out, users can choose to zoom out 2x, 10x or 50x times.
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Zooming in causes the protein track to display the codons and the nucleotides as shown below. Hovering over the nucleotide
position displays a tooltip with the exon, amino acids position, RNA position, and protein domain. As shown in the image below, at
codon 12, the second exon of the transcript, RNA position 225 bp, the reference allele is a 'G'. There is a substitution at 'G' to A, V
and D in the KRAS gene for isoform NM_004985 for which the cases are as shown below.
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1.18 Legend Panel
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1.18 Legend Panel

The protein track color codes regions by the protein domain present on the full-length protein region in the exon display. For
KRAS, the protein domains are shown in the red box in the image below.

rooe R RN .

B CONFIG

KRAS
NM_004385

LEGEND

l H_N_K_Ras_like Ras GTPase family containing H-Ras,N-Ras and K-Ras4A/4B CDD
B other o1 box
. other putative GDI interaction site [polypeptide binding)
[ other GTPag2+ binding site fchemical binding)
. other GEF interaction site [polypeptide binding)
. other effector interaction site
PROTEIN l other switch I region
D other Gzbox
J other G3box
L other Sswitch Il region
l other G4 box
. other Gsbox
+ add protein domain

GDC | Mutation @ MISSENSE @@ UTR_3 @@ INTRON @O SILENT @ PROTEININS @ NONSENSE @ PROTEINDEL

-173/313 - © 2015-2024


../images/lollipop37.2.png
../images/lollipop37.2.png
../images/lollipop38.png
../images/lollipop38.png

1.18 Legend Panel

Protein Domain Legend

Clicking on the colored box next to the protein domain label removes the color from the protein track, as depicted below.
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GDC | W™ @ MISSENSE @ UTR_3 INTRON @0 SILENT @ PROTEININS @ NONSENSE @ PROTEINDEL

Custom protein domains are added by clicking on the '+add protein domain' button at the bottom of the list. An input box appears
requiring the following information: 1. Name, text with space, no semicolon: This is the name of the protein domain 2. Range, two
integers joined by space: This is the codon position - start and stop 3. Color (e.g., red, #FF0000, rgb (255,0,0)): This is the color to
assign to the protein domain.

GDC Mutations

The lollipop discs are color coded per GDC mutation classes. The legend for the mutations appears below the protein domains with
more advanced show/hide functions.
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1.18 Legend Panel
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The classification for the type of variant is color coded.

Clicking on a mutation prompts a pop-up menu to appear with the description of the mutation. Options to 'hide' or 'show only' are
specific to the mutation. The option 'show all' includes all previously hidden mutations. Selecting 'MISSENSE' shown in the figure
below displays the initial menu with the 'hide' and 'show only' buttons.
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1.18 Legend Panel

GDC Mutation |@ MISSENSE @ SILENT @ INTRON @ PROTEININS @ NONSENSE
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A sequence variant, that
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different amino acid
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Clicking 'Hide' removes all of the mutation discs from the lollipop. The mutation is reordered to the end of the list and the font is

striked through and grayed out. The discs reappear when the mutation label is clicked again.
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The color selector in the pop-up menu allows users to customize consequence colors. Once a custom color is selected, the
consequence will be rendered in that color, and a clockwise icon will be shown next to the color selector. Clicking the icon will

restore consequence color to default.
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1.19 More Options

ProteinPaint offers methods to download figures and data. Click the 'More' button in the toolbar to display various options as

shown below.
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Exporting the Figure

Click "Export SVG" to download the lollipop and legend as an SVG file.

KRAS NM_004985 In|Out %2 %10 <50 Tracks |More
Protein length | o a0 50 — 160 180
GDC  @AN_G12ds [Export SVG DNA sequence |Popup
s9of 11ovariants @) G125 e —————
1315 le:
semels @G12A Highlight Select a region |Enter regions
@c12R
EXPERIMENTAL
®G1 2C es 'Customize mutation class color
@Gy - N
@G1 2V 85 goegm @ ario 878

1.19 More Options

The exported figure will contain following contents, reflecting a user's customization: * Displayed datasets, including custom data
* Expand/fold states of all mutations * Sequences in the protein if at zoom-in level * Show/hide state of exon boundaries * Sunburst
charts * Protein domains without the hidden ones * All mutations without the hidden classes or origins * Legend for protein

domain, mutation class and origin

Copying the DNA Sequence

The 'More' button also includes a 'DNA sequence' button.
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1.19 More Options
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LEGEND

. H_N_K_Ras_like Ras GTPase family containing H-Ras,N-Ras and K-RasdA/4B CDD
J other G1box

. other putative GDI interaction site [polypeptide binding]
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Clicking on 'DNA sequence' displays the DNA sequence as plain text for easy copying and pasting.

KRAS NM_004985 In|Out <2 %10 <50 | Tracks| More|
Prosn longth | “o 0 B 100 120 140 160 15
GDC .uv_(mm
ot 110vanants  @G12s
No samples @G‘ZA

X DNA from hg38

>chr12:25245274-25245384
859807 D] CTCTATTGTTGGATCATATICGTCCACAAATGATTCTGAATTAGCTGTATCGTCAAGGCACTCTTGCCTACGCCA
G12D o1 @ha CCAGCTCCAACTACCACAAGTTTATATTCAGTCAT
061 30“3?::82 258;’“@ >chr12:25227234-25227412
) CTATAATGGTGAATATCTTCAAATGATTTAGTATTATTTATGGCAAATACACAAAGAAAGCCCTCCCCAGTCCTCAT
e | GTACTGGTCCCTCATTGCACTGTACTCCTCTTGACCTGCTGTGTCGAGAATATCCAAGAGACAGGTTTCTCCAT

o

R
@enzv

r (o CAATTACTACTTGCTTCCTGTAGGAATC

>chr12:25225614-25225773
CTGTCTTGTCTTTGCTGATGTTTCAATAAAAGGAATTCCATAACTTCTTGCTAAGTCCTGAGCCTGTTTTGTGTCT

"® 0 AP e '™ 4 ACTGTTCTAGAAGGCAAATCACATTTATTTCCTACTAGGACCATAGGTACATCTTCAGAGTCCTTAACTCTTTTAAT.

KRAS
o5 [ TR ot s e o s v ot i sttt

LEGEND

Popup Option

The pop up option under the More button allows for popping open another window with the same lollipop display selected by the
user. Below is an example.
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1.19 More Options

To view GDC mutations on a gene, entar one of gene symbel (MYC), alias (c-Myc), GENCODE accassion (ENSGD0000136997, ENSTD0000621592), or RefSeq accession

{NM_002467).
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1.20 GDC Single Cell RNA Visualization User Guide

1.20 GDC Single Cell RNA Visualization User Guide

1.20.1 Introduction

The single cell visualization platform facilitates the analysis of single cell RNA sequencing data with cluster plots and gene
expression overlays.

1.20.2 Overview of the Platform

The platform is divided into four primary tabs:

Samples Tab - For initial sample selection.
Plots Tab - For dimensionality reduction visualization and population analysis.
Gene Expression Tab - For examining individual gene expression patterns across clusters.

Differential Expression (DE) Tab - For comparative analysis between clusters to find potential biomarkers. It splits into two
sub-tabs:

Differentially Expressed Genes Tab - Allows the selection of a cluster and comparison of gene expression in that cluster to
all other cells.

Gene Set Enrichment Analysis (GSEA) Tab - For identifying enriched or depleted pathways using multiple enrichment
gene sets, including those from Reactome, Wikipathways, etc.

Summary Tab - Displays the distribution of the expression of a particular gene of interest across clusters, along with pairwise
comparisons between clusters and descriptive statistics.

Each tab provides specific tools for data exploration and statistical analysis, enabling reproducible single-cell data interpretation.

1.20.3 Accessing the Tool

The Samples tab enables sample selection and initial data exploration. A case consists of an experimental dataset containing:

Case

Sample
Project ID
Primary Site
Disease Type

Experiment

Sample Selection Procedure:

1. Navigate to the Sample tab.

2. Select a sample from the available datasets.

3. The system automatically generates a Uniform Manifold Approximation and Projection (UMAP) visualization.

4. The UMAP plot appears in the Plots tab, displaying cellular relationships through dimensional reduction.

For example, select sample '2409': * A UMAP visualization is rendered, with all cells shown as individual points on a 2-D plot. *

Clusters represent distinct cell populations.

The different dimensionality reduction visualizations serve as the foundation for subsequent analysis through the Gene Expression
and Differential Expression tabs.
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Samples Plots Differential Expression Gene Expression Summary

Select a sample below to see its data: case 2409  sampLe BA2695R  prosecT ip BEATAML1.0-COHORT
Case ... Samele . __ Projectid Primary Site Disease Type Experiment e e e e
5 C3N-03188 C3N-03188-02 CPTAC-3 Brain Gliomas 494781f-d6c1-46b7-9c02-4a138c51608¢
6 C3N-01814 C3N-01814-01 CPTAC-3 Brain Gliomas 89fccb11-05d7-4455-ac6a-5176b860e8b9
7 C3N-01816 C3N-01816-01 CPTAC-3 Brain Gliomas 658¢1668-1a0d-47cf-a0fc-6d196fac50e9
8 C3N-00662 C3N-00662-03 CPTAC-3 Brain Gliomas 30d1e9a3-d2f7-42e2-8¢32-8943c38be968
9 C3N-01815 C3N-01815-01 CPTAC-3 Brain Gliomas 66c71f43-0709-44d9-b30b-ab819c3da3e7
10 O C3N-02181 C3N-02181-02 CPTAC-3 Brain Gliomas 6dff883d-ee7b-472f-b7¢c7-b265¢ccb73b67
11 O C3N-01798 C3N-01798-01 CPTAC-3 Brain Gliomas 81c681dd-3e7d-4e7b-84a6-300373(d78e4
12 O C3N-02188 C3N-02188-03 CPTAC-3 Brain Gliomas 1afdaBbd-a697-4d39-bdd0-621525a76565
13 O C3N-02769 C3N-02769-02 CPTAC-3 Brain Gliomas 623f9981-2474-4ead-8fed-c5dfde60deda
14 O C3L-02705 C3L-02705-71 CPTAC-3 Brain Gliomas 2c33dcbd-454a-468f-89fc-71fd20b5d30c
15 C3N-02783 C3N-02783-05 CPTAC-3 Brain Gliomas d96cbeta-ebas-4b5e-8c96-875e81135ce6
1% O C3N-02190 C3N-02190-01 CPTAC-3 Brain Gliomas 876d53b7-93e9-4dd3-9fbd-1d885a2d2cbb
17 C3L-03968 C3L-03968-01 CPTAC-3 Brain Gliomas 5d3b8980-6e45-4548-9a55-41219b421904
2749 BA3375R BEATAML1.0-COHORT Hematopoietic and reticuloendothelial systems Myeloid Leukemias c5adcbe0-c6e3-4503-968f-b4572b56838e
2409 BA2695R BEATAML1.0-COHORT Hematopoietic and reticuloendothelial systems Myeloid Leukemias 9f155433-3c2e-4b67-a452-eb32f06c93(7
2321 BA2171R BEATAML1.0-COHORT Hematopoietic and reticuloendothelial systems Myeloid Leukemias 5fdb9838-9111-4166-a1d5-0042b33fa05e
21 O 2738 BA3197R BEATAML1.0-COHORT Hematopoietic and reticuloendothelial systems Myeloid Leukemias 9231620e-e309-44af-9c8f-951804add4f4
22 2632 BA3216R BEATAML1.0-COHORT Hematopoietic and reticuloendothelial systems Myeloid Leukemias 7cda17§1-2822-4bc9-aadc-a082d87b72f
23 2487 BA2374R BEATAML1.0-COHORT Hematopoietic and reticuloendothelial systems Myeloid Leukemias 00e4235¢-eea-4bb2-b994-ea163d0ddf78
24 C 2424 BA2035R BEATAML1.0-COHORT Hematopoietic and reticuloendothelial systems Myeloid Leukemias 8c296dae-b0ae-4657-8de6-adf1453602d9
25 2291 BA2201R BEATAML1.0-COHORT Hematopoietic and reticuloendothelial systems Myeloid Leukemias ec99ca1d-bcdb-42a8-80f1-9bcef0af19fa
2 C3L-00606 C3L-00606-03 CPTAC-3 Kidney Adenomas and Adenocarcinomas 4462db18-102-4950-b702-6007a473ac00
27 O C3L-00606 C3L-00606-01 CPTAC-3 Kidney Adenomas and Adenocarcinomas d9bc1a51-3d27-4b98-b133-7¢c17067e7cb5
28 C3L-00606 C3L-00606-02 CPTAC-3 Kidney Adenomas and Adenocarcinomas 18892c51-13¢4-489c-a617-80¢19966cc20
29 O C3L-01953 C3L-01953-01 CPTAC-3 Kidney Lipomatous Neoplasms eBec135b-90e7-4eda-838d-a8ff55c814c1
30 C3N-00148 C3N-00148-01 CPTAC-3 Kidney Adenomas and Adenocarcinomas 5846d458-2a26-49b9-811a-97d84a7abd 1e
3 O C3N-00148 C3N-00148-04 CPTAC-3 Kidney Adenomas and Adenocarcinomas a7e6f462-807b-494a-a4f2-4a314434fe14
32 O C3N-00148 C3N-00148-03 CPTAC-3 Kidney Adenomas and Adenocarcinomas 45bd16e4-d2ea-4997-9c83-1c4a86e51eb2
3 O C3N-00148 C3N-00148-02 CPTAC-3 Kidney Adenomas and Adenocarcinomas b62a3ec3-48ce-4780-941b-b711a3das0d3

34 C3N-01270 C3N-01270-02 CPTAC-3 Kidney Adenomas and Adenocarcinomas 7addef31-1830-4a35-ab8f-36503d4f0e2b

1.20.4 Features
The Basics of Plots

The specific sample you selected presents the UMAP visualization as an interactive scatter plot with the following features. These
features are available in all plots, including UMAP, t-SNE, and PCA.

INITIAL VISUALIZATION PROPERTIES:

* Each point represents a single cell from the dataset.

» Point positions reflect closeness or distance in cellular similarities.
* Points closer together may indicate shared characteristics.

» Distant points may suggest biological differences.

* Color-coding distinguishes cellular clusters.

* Each color represents a distinct cell population or subtype.

¢ Groups clustered together may indicate common or overlapping features.
NAVIGATION CONTROLS:

¢ Zoom Functionality
* Mouse scroll wheel adjusts plot scale.

e Zoom controls (+/-) located in the left panel.

Higher magnification reveals detailed cluster boundaries.
* Lower magnification shows global population distribution.

¢« Pan Controls

Click and drag repositions the view.

Enables focused examination of specific regions.
* Maintains zoom level during position adjustment.

* View Reset

Reset button in the left panel restores default view.

Returns plot to original scale and position.
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* Hide/Show Controls
» Clicking on the legend text presents options to show or hide specific clusters.

* Showing or hiding only a specific cluster is also supported.

1.20.4 Features

¢ Download Controls Clicking the download button as shown starts the download. Both a .png of the plot of interest and a .svg

of the legend of the plot are downloadable as separate files.

Samples Plots Differential Expression Gene Expression Summary
—

Elu

The default view configuration ensures optimal initial visualization of all cells while enabling detailed exploration through

navigation controls. These controls apply to other plot types such as t-SNE and PCA.

Samples Plots Differential Expression Gene Expression Summary
—

Plots: 8 UMAP [ TSNE [ PCA case C3N-02784 sampLe C3N-02784-01 proJecT 0 CPTAC-3

UMAP

JORN <

Customizing the Plots

Cluster
® Cluster 0 n=1837

Cluster 1 n=1065
Cluster 2 n=932
Cluster 3 n=871
Cluster 4 n=827
Cluster 5 n=548
Cluster 6 n=404

» Cluster 7 n=246

Cluster 8 n=234
Cluster 9 n=224
Cluster 10 n=113
Cluster 11 n=101
Cluster 12 n=84
Cluster 13 n=77
Cluster 14 n=53
Cluster 15 n=42
Cluster 16 n=29
Cluster 17 n=23

The Plots tab provides visualization parameters accessible through the configuration menu in the left panel:
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1.20.4 Features

DISPLAY PARAMETERS:
¢ Chart Dimensions
* Width adjustment controls horizontal plot size.
* Height adjustment controls vertical plot size.
* Values specified in pixels.

<

Chart width 600

Chart height 600

Dot size 0.04

Dot opacity 0.8

Show grid

* Dot Size Configuration

* Controls diameter of cells.

* Range: 0.01 to 0.1.

¢ Smaller values: Reveal fine population boundaries.

» Larger values: Emphasize individual cells.
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£2
Chart width 600

Chart height 600

Dot size 0.04

Dot opacity 0.8

Show grid

* Dot Opacity Configuration

* Controls transparency of cells.

* Range: 0.1 to 1.0.

* Lower values (0.1-0.3):

* Reveal density in overlapping regions.
* Highlight population transition zones.
* Higher values (0.4-1.0):

¢ Emphasize individual cell positions.

¢ Define clear cluster boundaries.
Application Examples:

* Dense Population Analysis

* Reduce opacity (0.2-0.3).

¢ Decrease point size (0.1-0.3).

* Reveals gradient patterns in overlapping regions.
* Rare Population Examination

* Increase opacity (0.7-1.0).

¢ Increase point size (0.8-1.2).

» Highlights individual cells within sparse regions.
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1.20.4 Features

Dimensionality Reduction Methods
The Plots tab provides three dimensionality reduction methods:
AVAILABLE METHODS:

¢ Uniform Manifold Approximation and Projection (UMAP)

Visualizes both local and global relationships.

* Preserves population structure across scales.

¢ Default visualization at case loading.

¢ t-Distributed Stochastic Neighbor Embedding (t-SNE)

* Emphasizes local cellular relationships.

Highlights fine population structure.

Optimal for detailed cluster analysis.

Principal Component Analysis (PCA)

Displays primary sources of variation.

Reveals underlying data patterns.
* Presents variance distribution across components.

Note: To display a certain plot type, check its respective box. You can examine each plot separately. When multiple plot types are
open, they can be viewed simultaneously. You can use the "Basics of Plots" section controls in all three dimensionality reduction

plot types.
Comparative Analysis:

« UMAP and t-SNE Comparison

¢ Similar cluster patterns.

* Complementary structural details.

» Validates population identification.

* PCA Integration

* Provides orthogonal analysis perspective.
* Highlights variance-driven relationships.
¢ Confirms population distinctions.

Samples Plots Differential Expression Gene Expression Summary
—

Plots: @ UMAP @ TSNE @ PCA  case 2409  sampLe BA2695R  ProJECT ID BEATAML1.0-COHORT

UMAP TSNE PCA
Cluster ey Cluster Cluster
Q ) g B2 Q

® Cluster 0 n=3046 S0V L ® Cluster 0 n=3046 g ® Cluster 0 n=3046
Q Cluster 1 n=2183 a Cluster 1 n=2183 Q o Cluster 1 n=2183
Cluster 2 n=2099 Cluster 2 n=2099 Cluster 2 n=2099

s Cluster 3 n=1191 Cluster 3 n=1191 Cluster 3 n=1191
0 m% ® Cluster 4 n=1133 o ® Cluster 4 n=1133 O ® Cluster 4 n=1133
Cluster 5 n=1064 Cluster 5 n=1064 Cluster 5 n=1064

@ Cluster 6 n=700 - ® Cluster 6 n=700 @ Cluster 6 n=700

Cluster 7 n=467 Cluster 7 n=467 . Cluster 7 n=467

® Cluster 8 n=402 ® Cluster 8 n=402 ® Cluster 8 n=402

Cluster 9 n=361 Cluster 9 n=361 Cluster 9 n=361
® Cluster 10 n=138 ® Cluster 10 n=138 ® Cluster 10 n=138

Cluster 11 n=60 Cluster 11 n=60 Cluster 11 n=60

Cluster 12 n=57 Cluster 12 n=57 Cluster 12 n=57

Investigating Gene Expression

To investigate gene expression across cells, click on the Gene Expression tab. Users can initiate gene queries through the search
field, which provides dynamic suggestions based on input. Following gene selection, the plot updates to display expression levels
of that gene across the cells in the selected sample.
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FLT3

UMAP

O}
Q

COLOR SCALE CONFIGURATION

v FLT3

Samples Plots Differential Expression Gene Expression Summary

case 2409  sameLe BA2695R  proJecT i BEATAML1.0-COHORT

FLT3 expression

0 2 4
||l||

1.20.4 Features

Users can configure the color of the expression legend through the minimum and maximum selectors when clicking on the color

bar. For both the min and mazx, the tab presents a color selection window enabling precise control of the color and hue that are

selected. A user can also select Automatic, Fixed, or Percentile to set the min and max.
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Contour Features

The Plots tab provides density analysis through contour mapping accessible in the configuration menu:

CONTOUR MAP PARAMETERS:

¢ Show Contour Map

1.—0:- -

2 123 0

¢ Located in the configuration menu after entering a gene in the Gene Expression tab.

1.20.4 Features

» Toggles density-based contour map. The contours are weighted by the gene expression values of each point. This allows the

contour to visualize regions of high expression.

* The default is to have the contours turned off. They can be enabled by checking the "show contour map" checkbox.

=

Show unapressed odls

Chart width oo

Chart height 600

Dot size 004

Dot opacity 08

Show grid /]

Show contour map ——

Here we show the contour map of FLT3 in sample 2321.
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1.20.4 Features

Samples Plots Differential Expression Gene Expression Summary

= 4
Show unexpressed cells ()
(FLT3 ] v FTs casE 2321  sampLe BA2171R  proJecT D BEATAML1.0-COHORT
Chart width 600
UMAP
Chart height 600 FLT3 expression
Q
Dot size 0.04 o 2 4 6 8
Q .
Dot opacity 0.8
Show grid o
Show contour map
Color contours O
Contour bandwidth 15
Contour thresholds 10

¢ Color Contour Options

* Enable colored contours via "Color Contours" toggle.

S

Show unexpressed cells (]

Chart width 600

Chart height 600

Dot size 0.04

Dot opacity 0.8

Show grid

Show contour map

Color contours 0 ¢
Contour bandwidth 15

Contour thresholds 10
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1.20.4 Features

Here we show the colored contours of FLT3 in sample 2321.

<

Show unexpressed cells
Chart width

Chart height

Dot size

Dot opacity

Show grid

Show contour map

Color contours

Contour bandwidth

Contour thresholds

¢ Contour Bandwidth Options

O
600

600

0.04

Samples Plots Differential Expression Gene Expression Summary
IS

FLT3 v FLT3  cASE 2321 sampLe BA2171R  ProvecT D BEATAML1.0-COHORT

UMAP

FLT3 expression

JORNPC)
i

¢ Control the resolution of the contour map.

¢ The defaultis 15.

* Smaller values capture more data variation and therefore make a more detailed map.

* Larger values smooth out the lines by taking into account a wider range of data and focusing less on the nuances of the data

variation.
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&

Show unexpressed cells

Chart width 600
Chart height 600
Dot size 0.04
Dot opacity 0.8
Show grid
Show contour map
Color contours
Contour bandwidth 15
Contour thresholds 10

¢ Contour Threshold Options

¢ Control the density of the coloring of the contours.

¢ The default threshold value is 10.

* Smaller values make the coloring less dark.

* Larger values make the coloring darker.

&

Show unexpressed cells

Chart width 600
Chart height 600
Dot size 0.04
Dot opacity 08
Show grid
Show contour map
Color contours
Contour bandwidth 15
Contour thresholds 10
ANALYSIS APPLICATIONS:

¢ Population Center Detection

* Dense regions appear with concentrated contour lines.
* Reveals primary cluster locations.

 Identifies population boundaries.

¢ Transition Analysis

¢ Gradual contour spacing indicates population transitions.

Highlights regions between distinct clusters.

Reveals subtle biological state changes.

* Rare Population Identification
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1.20.4 Features

» Sparse contours indicate low-density regions.
* Helps locate isolated cell populations.

» Distinguishes rare cell types from artifacts.

Differential Expression Analysis (DE)

The DE analysis calculates the top genes that are differentially expressed between clusters based on certain parameters. In the
Differential Expression tab, a cluster can be selected to compare the genes that have been differentially expressed between the
selected cluster and all other cells in the sample. A table filtered on the basis of both log fold change and FDR is returned with the
differentially expressed genes sorted by log2 fold-change (log2FC). Genes can be selected to display their expression levels across
all cells in that sample.

Samples Plots Differential Expression Gene Expression Summary
. S—-———

View differentially expressed genes for cells of a cluster versus rest of the cells: Cluster 3 v cAst 2749  sampLe BA3375R  prosecT 0 BEATAML1.0-COHORT

Differentially Expressed Genes Gene Set Enrichment Analysis(GSEA)
I

Select a gene to view its expression:

Gene K 11.: 0 5L00902Féis 11:| Adjusted P-value &

10 AC008568.1 0

2 AFF3 4.9e-198
3 ALOX12P2 0

4 NEK10 6e-102
5§ @ TOX 1.6e-112
6 ! CTNNA3 1.1e-79
7 AL589693.1 6.3e-66
8 AC111000.4 4.1e-121
9 C SLC24A3 2.8e-138
10 | ITGA4 3.3e-121
1M KHDRBS3 2.1e-112
12 ( KLF12 3.1e-121
13 MAN1A1 1.1e-72
14 C HHIP 3.4e-139
15 SLC35F3 1.6e-97
16 C CDKAL1 1.6e-98
17 ST18 4.01e-191
18 ( CLEC40 9.5e-54
19 ANGPT1 1.1e-52
20 PTPRD 1.2e-33
21 FIRRE 2.4e-61
22 CRACD 3.9e-142
23 C DNAH14 4.6e-54
24 SERINCS 1.6e-39
25 C MIR100HG 6.1e-44

Gene Set Enrichment Analysis (GSEA)

Users can examine the pathways that are most enriched in samples through the GSEA tab after a DE analysis is run. Users can
select various options to refine their analysis: * Number of permutations (a higher number gives higher accuracy but with a longer
runtime). * Minimum and maximum gene set size filter to control the size of the gene sets used in the analysis. * Filtering non-
coding genes from the analysis. * Choosing a cutoff parameter controls whether FDR or 'top gene sets' is used as the cutoff for
gene sets. Specifically, the cutoff method allows the user to set a specific number of gene sets ordered by their ascending FDR
value. * Gene set group selector (allows selecting from multiple options including those from the Gene Ontology (GO), Reactome,
WikiPathways, and hallmark gene sets). Once a Gene set group is selected, a rank plot is displayed.
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Samples Plots Differential Expression Gene Expression Summary

View DE genes for cells of a cluster versus rest of the cells: Cluster 2

Differentially Expressed Genes Gene Set Enrichment Analysis

&

Number of Permutations 1000
Minimum Gene Set Size Filter Cutoff 0
Maximum Gene Set Size Filter Cutoff 20000
Filter Non-coding Genes
FDR or Top Gene Sets OFDR @ Top Gene Sets
Number of top Gene Sets by FDR 40

Gene Set Group REACTOME subset of CP

Geneset

REACTOME_METABOLISM_OF_RNA
REACTOME_VIRAL_INFECTION_PATHWAYS
REACTOME_INFECTIOUS_DISEASE
REACTOME_INFLUENZA_INFECTION
REACTOME_NERVOUS_SYSTEM_DEVELOPMENT
REACTOME_SIGNALING_BY_ROBO_RECEPTORS
REACTOME_RRNA_PROCESSING
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O O0OO0OO0CO0OO0O®O0

®

Summary Tab

REACTOME_METABOLISM_OF _AMINO_ACIDS_AND_DERIVATIVES

CASE 2749

ES

sampLE BA3375R  proJECT ID BEATAML1.0-COHORT

REACTOME_VIRAL_INFECTION_PATHWAYS

0.0 \NES=-5.049
-0.2

-0.4
-0.6

-0.8

Rank

Gene sets analyzed

Normalized Enrichment Score
-4 -2 0 2 4

1.20.4 Features

COUNT

247

Geneset Size P vz|

48 2.2¢
58 4.4¢
61 4.5¢
40 5.3¢
46 6.5¢
36 7.3¢
35 8.2¢
35 8.2¢

z

To see how highly differentially expressed genes vary across clusters, users can get an overview in the Summary tab. This tab

provides visualization parameters accessible through the configuration menu in the left panel.

Here, a violin plot is displayed, showing the distribution of the gene of interest across all clusters in the sample.
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1.20.4 Features

Samples Plots Differential Expression Gene Expression Summary

—

BRIP1 v BRIP1 Expression by Cluster:  case 2749  sampLE BA3375R  ProJecT ID BEATAML1.0-COHORT

= BRIP1 X . ,

S 0 Group comparisons (Wilcoxon's rank sum test)

Group 1 Group 2 P-value
Cluster 10 Cluster 9 0.5311
Cluster 10 Cluster 8 0.7940
Cluster 10 Cluster 7 0.9201
Cluster 10 Cluster 1 0.03666
Cluster 10 Cluster 2 9.113e-27
Cluster 10 Cluster 0 0.2405
Cluster 10 Cluster 3 0.0007068
Cluster 10 Cluster 4 0.2276
Cluster 10 Cluster 5 0.02655
Cluster 10 Cluster 6 0.2697

Cluster9 Cluster 8 0.6029
Cluster 2, n=834 [——r———

Cluster 10, n=62

Cluster 9, n=91
Cluster 8, n=174
Cluster 7, n=200

Cluster 1, n=1368

Cluster9 Cluster 7 0.4757
Cluster9 Cluster 1 0.05066
Cluster 9 Cluster 2 5.434e-38
Cluster9 Cluster 0 0.5084
Cluster9 Cluster 3 0.0002117
Cluster9 Cluster 4 0.009234
Cluster 4, n=404 D Cluster9 Cluster 5 0.03385
Cluster9 Cluster 6 0.5670
Cluster 8 Cluster 7 0.8257
Cluster 8 Cluster 1 0.001468
Cluster 8 Cluster 2 4.459e-66

Cluster 0, n=2417

Cluster 3, n=704

Cluster 5, n=357

Cluster 6, n=267

I

Total: 6878

Minimum: 0

1st quartile: 0

Median: 0

Mean: 0.51

3rd quartile: 0
Maximum: 20

Standard deviation: 1.42
Variance: 2.01
Inter-quartile range: 0

Measures of central tendency such as mean, median, variance, and others are provided, along with a table showing pairwise
statistical comparisons. This comparison is performed between all clusters for the particular gene of interest, with their respective
p-values (generated by the Wilcoxon Rank Sum test method). Several options to refine the violin plot visualization include:

. The ability to alter the orientation of the plot (horizontal or vertical).

. Visualizing the violin plot using different methodologies (kernel density estimation (KDE) or histogram).
. Symbols to represent data (ticks or circles) and the symbol size.

. Scale for the axis of the plot (linear or log10).

. Visualize data as either discrete or continuous

. Other options like the ability to modify the color of the violin plot fill, width, and height of the plot.

In addition, there are options to control the number of bins used to make the violin plots, how much padding is between each
violin of the plot, how wide and long the plot is, and the length and width of the median symbol. There are also options to control
the width and length of the symbols seen in the violins.
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1.21 Sequence Reads Tool

1.21 Sequence Reads Tool

1.21.1 Introduction to Sequence Reads Visualization

Sequence Reads is a web-based tool that uses the ProteinPaint BAM track and NCI Genomic Data Commons (GDC) BAM Slicing
API to allow users to visualize read alignments from a BAM file. Given a variant (i.e. Chromosome number, Position, Reference
Allele and Alternative Allele), the Sequence Reads tool can classify reads supporting the reference and alternative allele into

separate groups.

1.21.2 Quick Reference Guide

At the Analysis Center, click on the 'Sequence Reads' card to launch the app.

CORE TOOLS
Projects Cohort Builder Repository
.!‘ View the Projects available within the GDC Build and define your custom cohorts using Browse and download the files associated
" and select them for further exploration and a variety of clinical and biospecimen with your cohort for more sophisticated
P! ty P ¥ P!
analysis. features. analysis.
ANALYSIS TOOLS
kA
] [ > o [ > | 2 [ > | 8 [ > T [ > | $ [ > ]
H-a™
A X g b ¥ <
BAM Slicing Download ~ Clinical Data Analysis ~ Cohort Comparison ~ Cohort Level MAF ~ \Gene Expression Clustering ~| Mutation Frequency ~
25270 Cases 44736 Cases 44736 Cases 17,771 Cases 20,823 Cases 18,640 Cases
[ [ > ] 'y [ > | 2 |l [ > @ [ > |
= h42) |88 \
OncoMatrix ~ ProteinPaint ~ Single Cell RNA-seq ~ Sequence Reads ~ Set Operations ~
18,640 Cases 16,508 Cases 36 Cases 25,270 Cases

This feature requires access to controlled data, which is maintained by the Database of Genotypes and Phenotypes (dbGaP) See
Obtaining Access to Controlled Data. In order to use this tool, users must be logged in with valid credentials. Otherwise, users will

be prompted to login.

Selecting BAM Files and Variants

Once logged in, the Sequence Reads tool will display a search bar, as well as a link below the search bar to browse the first 1,000
available BAM files for the active cohort. Users can choose to select a BAM from the available list, or search for a specific BAM file
by entering four types of inputs: file name, file UUID, case ID, or case UUID.

The tool will verify the query string and return all matching GDC BAM files in a table, from which the user can select one or

multiple to use with the tool.

Enter search string File Name / Eile UUID / Case ID / Case UUIL

Or, browse 1000 available BAM files

Submit

If an exact match is entered (i.e. a file name or file UUID), the Sequence Reads tool will find that BAM and present brief
information about the file.
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1.21.2 Quick Reference Guide

GDC Token File Choose File gdc-user-token.2025-04-22T
Enter Search String 4e89b2f2-8927-4669-a27b-edc7a3a10e50 v

Or, Browse 1000 Available BAM Files

Entity ID HCM-SANG-0265-C18-85A-01R-A80W-32-aliquot
Experimental Strategy RNA-Seq

Tissue Type Tumor

Tumor Descriptor Metastatic

Size 3.31 GB

In the subsequent section, the mutation table displays somatic mutations catalogued by the GDC for this case, if available. Users
can select a mutation to visualize read alignments on this variant.

[ 63 variants Gene or position
Gene AAChange Consequence Position
® L3MBTL1 3_prime_UTR_variant 3_prime_UTR_variant chr20:43540164 T>A
© HCN1 1541= synonymous_variant chr5:45267249 A>T
O MMP17 G60S missense_variant chr12:131838213 G>A
© RSPH10B V767= synonymous_variant chr7:5928327 G>C

Alternatively, the Gene or position button at the top of the mutation table allows users to enter a custom genomic region for BAM

visualization.
63 variants Gene or position ]
Enter gene, position, SNP, or variant (Gene, position, dbSNP, variant ]

« Enter gene, position, SNP, or variant. The BAM file will be sliced at the given position and visualized.
« Position

Example: chr17:7676339-7676767
Coordinates are hg38 and 1-based.

« SNP example: rs1641548
« Variant:

Example: chr2.208248388.C.T
Fields are separated by periods. Coordinate is hg38 and 1-based. Reference and alternate aleles are on forward strand.

« Supported HGVS formats for variants:

SNV: chr2:9.208248388C>T

MNV: chr2:9.119955155_119955159delinsTTTTT
Insertion: chr5:9.171410539_171410540insTCTG
Deletion: chr10:9.8073734delTTTAGA

Once at least one BAM file is selected and a gene, position, SNP, or variant is entered, the Sequence Reads tool will display the

BAM visualization.
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1.21.2 Quick Reference Guide

v

Current position
Reference genome

I Zoom options
chr6:45949285-4594941 120 bp Lﬂ“n]om x2[x10[x50] [Tracks| [Download GDC BAM slice P
45,94]9,320 45,94‘9,340

45,949,300 45.94‘9.350 45,94‘9,380 45,94]9,400‘

v

Genomic |

TCAGG
RefGene L4444 CONFIG

v

Gene models

Tumor, Recurrence, W ...
148 reads

conric — BAM track configurations

About the BAM file |89 — —— Pileupplot
40

o LiLL Ll Ll -1
FS =-0.00 chr6.45949345.C.T I Allele similarity
50 reads supp ninghﬁe alternative allele

TCCTCGATCTTATTGACGTCTGTCTTCACGTCCCCGT TGAAGGTCAGGAAGGGC )

[CTCCTCGATCTTATTGACGTCTGTCT TCAGGTCCCEGT TGAAGGTCAGGAAGGGEGGGTGTGTGC]
[CACCTCGATCTTATTGACGTCTGTCTTCACGTCCCCGTTGAAGGTCAGGAAGGGCGGGTGTGTGCCGGY

fToTo THCARGTGCCS ‘—» Read alignment plot

5

3/

cTl
ICTCCTCGATCTTATTGACGTCTGTCTTCACGTCCCCGTTGAAGGTCAGGAAGGGCGGGTG TGTGCCGGGGGCTACH

5

Toolbar

¢ Current Position in Genome: Displays the coordinates of the region currently displayed

¢ Reference Genome Build: Refers to the genome build that was used for mapping the reads; the GDC uses Reference
Genome Build 38 (hg38)

¢ Zoom Buttons: Zooms in ( In) or out (Out x2, x10, and x50 ) of the current view

Reference Genome Sequence

The Reference Genome Sequence displays the reference genome build against which the reads have been aligned.

Gene Models

The Genome Models row displays the gene model structure from the view range. When zoomed into a coding exon, the letters
correspond to the 1-letter amino acid code for each amino acid and are placed under its corresponding 3-letter nucleotide codon

under the reference genome sequence. The arrows describe the orientation of the strand of the gene model being displayed (right
arrow for forward strand and left arrow for reverse strand).

Graphical representations of the reads are displayed as they are aligned on the chromosome. Sequence can be read when zoomed

in.

ProteinPaint BAM Track

PILEUP PLOT

The Pileup Plot shows the total read depth at each nucleotide position of the region being displayed.

133,7?7,355 133,7?7,360 133,7?7,365 133,7?7.370 133.7?7.375 133,7?7,380 133,7!‘!7.385 133.7?7.390 133.7?7.395 133.7?7,400 133.7?7.405 ,
tgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgagatgaggtctccctatatt
40
30
20
10

— et T T T am E—em T OETES . ™S el N
READ ALIGNMENT PLOT

This visual contains the main read alignment plot of the reads from the BAM file.
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1.21.2 Quick Reference Guide
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When completely zoomed out, base-pair quality of each nucleotide in each read is not displayed. Users can zoom into the plot via
the toolbar or by dragging on the genomic ruler (a) to zoom into the selected region (b).

(a) (b)

ehN17:7ST8191-757859 oot G [In[Out <2[x10[x50) [Tracks More
7250 77300

Gonomic 7578200 hr177578363.757842 7500 G In]Out <2[10/x50] Tracks| (Wire|
erame: 757310

75730 7578400 7578450 7578500 7578550 .
CAGCCCCAGCTGCTCACCATCGCTATCTGAGCAGCGCTCATGGTGGGGGCAGCGCCTCACAACCTCCGTCATGTG
ceecies T S S S A S S

= = "ml e e e e - ——

Clicking on a read in the plot launches a window that displays the alignment between the read and reference sequence, as well as
the chromosome, coordinates, read length, template length, CIGAR score, flag, and name. If the read is paired, the position of the
other segment will be displayed below. This pop-up also contains two buttons, Copy read sequence and Show gene model, which copy
the nucleotide sequence of the read to the computer clipboard and display the gene model, respectively.

ReferenceTGGTGGGGGCAGCGCCTCACAACCTCCGTCATGTGCTGTGACTGCTTGTAGATGGCCATGGCGCGGACGCGGGTGCCGGGCGGGGGTGTGGAATCAACCCACAGCTGCACAGGGCAGGTCTTGG

Read CTATCTGAGCAGCGCCTCACAACCTCCGTCATGTGCTGTGACTGCTTGTAGATGGCCATGGCGCGGACGCGGGTGCCGGGCGGGGGTGTGGAATCAACCCACAGCTGCACAGGGCAGGTCTTG

Copy read sequence ] [ Show gene model ] BLAT

cHRr: 17, sTART: 7578394, stop: 7578544, reAp LENGTH: 151 bp, TEMPLATE LENGTH: 198 bp, cicar: 151M FLAG: 83 NAME: NB501822:110:HLWKJIBGXS:1:12101:4716:11358

« Template has multiple segments

« Each segment properly aligned

« Reverse complemented

« This is the first segment in the template
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1.21.2 Quick Reference Guide

MUTATION RENDERING
Mutations are rendered as follows:

* Insertion: The alphabet representing the nucleotides is displayed between the two reference nucleotides in cyan color, with
the shade scaled by base quality

» If more than one nucleotide is inserted, a number is printed between the two reference nucleotides indicating the number of
inserted nucleotides

» Clicking the read with multiple insertions will display the complete inserted nucleotide sequence

ATCCTGACTTAC--GACAGGC-TCGTGAATGGCA

ATCCTGACTTACCTGACAGGCTTCGTGAATGGCA

¢ Deletion: A black line represents the span of deleted bases

CCTGACTTACGACAGGC
3b

M GACT TauloanA CAGGC
TGACTTACGACAGGC

¢ Substitution or Mismatch: The substituted nucleotide is highlighted in red background, with the shade of red scaled by
base quality

CTGCTCACCATCGCTATCTGAGCAGCGCT CATGGTGGGGGCAGCGCAT CACARBMCCTCCGTCATGTGCTGTGACTGCTTG

* Splicing: The different fragments of a read separated due to splicing are joined by a gray line

1915 bp
1915 bp
1915 bp

L || ]
Yo

COLOR CODING OF READS

Color codes in the background of the read describe the quality of the read alignment and its mate (in case of paired-end
sequencing). These colors are assigned both on the basis of the CIGAR sequence (if it contains a softclip) and the flag value of both
the read and its mate.

* Gray: Suggests that both the read (at least part of it) and its mate are properly aligned and the insert size is within expected
range

¢ Blue: Indicates that part of the read is soft clipped

¢ Brown: Indicates that the mate of the read is unmapped

* Green: Indicates that the template has the wrong insert size

* Pink: Indicates that the orientation of the read and its mate is not correct

* Orange: Indicates the read and its mate are mapped in different chromosomes
BAM TRACK CONFIGURATION PANEL

The BAM Track Configuration Panel, which can be accessed by clicking the CONFIG option next to the Pileup plot, provides buttons
for toggling between single-end and paired-end mode.

-200/313 - © 2015-2024


../images/sn_insert4.png
../images/sn_insert4.png
../images/sn_deletion.png
../images/sn_deletion.png
../images/sn_sub.png
../images/sn_sub.png
../images/splicing.png
../images/splicing.png

Show reads as: @ Single O Paired
Drop PCR or optical duplicates
(J Show read names

Strictness:
O Lenient: "None category" is not generated.

\

Yvy

@ Strict: "None category" is generated for reads with imperfect match to both reference and
alternative alleles.

« Matches are rendered as gray boxes aligned to the reference.
« Mismatches will be checked when 1 bp is wider than 1 pixel, and are rendered as red boxes aligned to the reference.
« Softclips are rendered as blue boxes not aligned to the reference.

« Base qualities are rendered when 1 bp is wider than 2 pixels. See color scale below. When base quality is not used or is

unavailable, full colors are used.
« Sequences from mismatch and softclip will be printed when 1 bp is wider than 7 pixels.
« An insertion with on-screen size wider than 1 pixel will be rendered as cyan text between aligned bases, in either a
letter or the number of inserted bp. Text color scales by average base quality when that is in use.
« Deletions are gaps joined by black horizontal lines.
« Split reads and splice junctions are indicated by solid gray lines.
« Read pairs are joined by dashed gray lines.
« Discordant reads Discordant reads are colored based on their respective features as described below:

M Read pair has wrong insert size
M Mate is unmapped
Wrong orientation

M Mate mapped to different chromosome

Base quality
40 30 20 10 O
Match
Mismatch [T
Softclip m
Insertion

1.21.3 Launch the Sequence Reads Tool

Button to toggle between single and paired-end read view

Check box to toggle on/off display of PCR and optical duplicates
Show read names (available only in variant mode)
Strictness of on-the-fly genotyping (available only in variant mode)

In single-end display each read is displayed individually without displaying any connections with its respective mate. In case of the
paired-end display the two paired reads are joined by a gray dotted-line if the coordinates of the two reads do not overlap. When
the coordinates of the two read-pairs overlap, the overlapped region is highlighted by a blue line.

The BAM Track Configuration Panel also provides a check box to show/hide PCR and optical duplicated reads.

1.21.3 Launch the Sequence Reads Tool

At the Analysis Center, click on the "Sequence Reads" card to launch the app.

CORE TOOLS

B

Projects

View the Projects available within the GDC
and select them for further exploration and
analysis.

features.

Cohort Builder
Build and define your custom cohorts using
a variety of clinical and biospecimen

Repository

analysis.

Browse and download the files associated
with your cohort for more sophisticated

ANALYSIS TOOLS
) - . - | | s e RIS ]
Y [mr Flg > 9

BAM Slicing Download ~

Clinical Data Analysis ~

Cohort Comparison ~

Cohort Level MAF ~

\Gene Expression Clustering ~|

Mutation Frequency ~

OncoMatrix ~

18,640 Cases

ProteinPaint ~

16,508 Cases

Single Cell RNA-seq ~

36 Cases

Sequence Reads ~

25,270 Cases

Set Operations ~

25,270 Cases 44736 Cases 44736 Cases 17,771 Cases 20,823 Cases 18,640 Cases
[ > ] é [ > | 2 |l [ > @ [ > |
A+ 2 a8 N

A user needs to be logged in to use this feature. If not, the user will be prompted to log in. Once the user logs in, a search bar and

submit button will appear as below.
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1.21.4 Find and Display BAM Files in GDC

Enter search string [File name / File UUID / Case ID / Case UUID

]

'/ Submit |

N

1.21.4 Find and Display BAM Files in GDC

To find a BAM file in GDC, a user can enter four types of inputs including file name, file UUID, case ID, or case UUID. The tool will

verify the query string and return matching BAM files.

As an example, using case ID "TCGA-06-0211" will return 9 BAM files available from this case displayed in a table. One or multiple

BAM files from this table must be selected to proceed.

Enter search string TCGA-06-0211

Entity ID
[} TCGA-06-0211-02A-02R-2005-01
) TCGA-06-0211-01B-01R-1849-01
[} TCGA-06-0211-01A-01R-1849-01
TCGA-06-0211-10A-01D-1491-08

[} TCGA-06-0211-02A-02D-2280-08
TCGA-06-0211-01A-01R-1849-01

[ TCGA-06-0211-01B-01D-1491-08
[ TCGA-06-0211-02A-02R-2005-01
[ TCGA-06-0211-01B-01R-1849-01

v
Experimental Strategy Sample Type
RNA-Seq Recurrent Tumor
RNA-Seq Primary Tumor
RNA-Seq Primary Tumor
WXS Blood Derived Normal
WXS Recurrent Tumor
RNA-Seq Primary Tumor
WXS Primary Tumor
RNA-Seq Recurrent Tumor
RNA-Seq Primary Tumor

Size

9.90 GB
0.07 GB
9.87 GB
29.00 GB
12.87 GB
0.07 GB
25.72 GB
0.06 GB
10.29 GB

When a file name or UUID is provided, it will display brief information about the file. A user does not need to select anything here

as the file is automatically selected.

GDC Token File
Enter Search String

Entity ID HCM-SANG-0265-C18-85A-01R-A80W-32-aliquot

Experimental Strategy RNA-Seq
Tissue Type Tumor
Tumor Descriptor Metastatic
Size 3.31 GB

Choose File |gdc-user-token.2025-04-22T v

4e89b2f2-8927-4669-a27b-edc7a3a10e50

Or, Browse 1000 Available BAM Files

The subsequent section displays somatic mutations catalogued by GDC for this case, if available. A user can select a mutation to

visualize read alignment on this variant.
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1.21.4 Find and Display BAM Files in GDC

[ 63 variants Gene or position
Gene AAChange Consequence Position
® L3MBTL1 3_prime_UTR_variant 3_prime_UTR_variant chr20:43540164 T>A
© HCN1 1541= synonymous_variant chr5:45267249 A>T
O MMP17 G60S missense_variant chr12:131838213 G>A
© RSPH10B V767= synonymous_variant chr7:5928327 G>C

Alternatively, a user can enter a custom genomic region for BAM visualization. At the toggle button on top of the mutation table,
click the "Gene or position" option to show the gene search box.

63 variants Gene or position ]

Enter gene, position, SNP, or variant (Gene, position, dbSNP, variant )

« Enter gene, position, SNP, or variant. The BAM file will be sliced at the given position and visualized.
« Position

Example: chr17:7676339-7676767
Coordinates are hg38 and 1-based.

SNP example: rs1641548
« Variant:

Example: chr2.208248388.C.T
Fields are separated by periods. Coordinate is hg38 and 1-based. Reference and alternate aleles are on forward strand.

« Supported HGVS formats for variants:
SNV: chr2:9.208248388C>T
MNV: chr2:9.119955155_119955159delinsTTTTT

Insertion: chr5:9.171410539_171410540insTCTG
Deletion: chr10:9.8073734delTTTAGA

Follow the instructions to enter gene, position, SNP, or variant. Press ENTER to validate the input.

Lastly, press the "Submit" button to view read alignment from the selected BAM file over the selected mutation or genomic region.
The server will verify the user's access to the requested BAM file and query the GDC API to slice the BAM file at the selected
region. This may take from 10 seconds to a minute.

An error message will appear if the user does not have access to the requested BAM file. Please follow the instructions to obtain

access.

Access Alert

You are attempting to visualize a Sequence Read file that you are not authorized to access.

Please request dbGaP Access to the project (click here for more information).

Once the BAM visualization is successfully displayed, the search interface is hidden, and a button named "Back to input form" is
shown. Clicking the button will bring the user back to the search interface so a user can change the BAM file or mutation.
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1.21.5 Using ProteinPaint Genome Browser

« Back to input form

chr20:43540103-43540 120 bp In|Out x2|x10|x50| |Tracks| More| |Download GDC BAM slice
43,540,220

Genomic 43,540,120 43,540,140 43,540,160 43,540,180 43,540,200
GmAGTCA’!CﬂCGmGCCl‘GCCAGCCmCCmIOCﬂICCAGCCCTCACGCCCGATGNGTGCACCAG!CCCTCﬂCANICAGCCCT(_;’ECGGCCCACCCmmCACI‘CTC

Click the "Download GDC BAM Slice" button to download the BAM slice file used in this visualization.

1.21.5 Using ProteinPaint Genome Browser

]
Chr6:45940285-459494 120 bp J;m[ln]om x2[x10[x50] Tracks| [Download GDC BAM slice]

45,94‘9,300 45,54?,320 45,94|9,340 45.94‘9.360

Current position
Reference genome
> Zoom options

vy

Genomic 45,94‘9,380 45,94|9,400l

RefGene €L LLLLL 444444 CONFIG
SRR AR AR ERRREERE

» Gene models

Tumor, Recurrerce, W conric —— BAM track configurations
% ——  » Pileupplot

About the BAM file 60

T chr6.45949345.C.T Il Allele similarity

50 reads supporting the alternative allele
TCCTCGATCTTATTGACGTCTGTCT TCACGTCCCCGT TGAAGGTCAGGAAGGGEGGGTGTGTGCCG!

IC
—— Read alignment plot

FS =-0.00

[CACCTCGATCTTATTGACGTCTGTCTTCACGTCCCCGT TGAAGGTCAGGAAGGGCGGGTG TGTGCCGGY
CGATCTTATTGACHT TGIC TTCABG THICCCGIIGAAGGTCAGGAA!
GATCTTATTGACGTCTGTCTTCACGTCCCCGT TGAAGGTCAGGAAGGGCGGGTGTGTGCCGGGG

[CTCCTCGATCTTATTGACGTCTGTCT TCACGTCCCCGT TGAAGGTCAGGAAGGGEGGGTGTGTGCCGGGGGC TA)
TCCTCGATCTTATTGACGTCTGTCTTCACGTCCCCGT TGAAGGTCAGGAAGGGCGGGTG TGTGCCGGGGGC TAGG

Various fields labeled in the above figure are described below:

1.21.6 Current Position in Genome

The Current Position in Genome text box displays the coordinates of the region currently displayed on the screen. It initially shows
the coordinates specified in the URL. On pan/zoom by the user, this region displays the updated coordinates of the view region.

1.21.7 Reference Genome Build

The Reference Genome Build button refers to the genome build specified by the user that was used for mapping the reads. The

GDC uses Reference Genome Build 38 (hg38).

1.21.8 Zoom Buttons
A user can zoom in/out of the current view by clicking the "In" (zoom in) or "Out x2" (zoom out) buttons. By clicking on the x10
and x50 button, a user can zoom out 10 and 50-fold respectively. Alternatively, a user may choose to zoom into a smaller region by

dragging on the genomic ruler (a) to zoom into the selected region (b) as shown below.

(a) (b)
chr17:7578191-757859 400, [In|Out x2|x10[x50| [Tracks More.
st v @0 ‘m [ [ Chr17.7578363.757842 7550 R 10| Out 2| x10]x80] Tracks) [More|
Genomic. Gemomic. 7,578,380 7578370 7.578.380 7578390 75m400 578410 7578420

CCCCAGCTGCTCACCATCGCTATCTGAGCAGCGCTCATGGTGGGGGCAGCGCCTCACAACCTCCGTCATGTG
T S - S - - S S S S

CAGH
e <TP5)
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1.21.9 Reference Genome Sequence

1.21.9 Reference Genome Sequence

The Reference Genome Sequence displays the reference genome build against which the reads have been aligned.

1.21.10 Gene Models

This Genome Models row displays the gene model structure from the view range. When zoomed into a coding exon, the letters
correspond to the 1-letter amino acid code for each amino acid and are placed under its corresponding 3-letter nucleotide codon
under the reference genome sequence. The arrows describe the orientation of the strand of the gene model being displayed (right
arrow for forward strand and left arrow for reverse strand).

1.22 ProteinPaint BAM Track Features

1.22.1 Pileup Plot

133.7?7,355 133,7?7.360 133,7?7,365 133,7?7,370 133,7?7,375 133.7?7,330 133,7?7,385 133,797,390 133,7?7,395 1 33.7?7,400 133,7?7.405 ,
tgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgagatgaggtctccctatatt

ta view ra

40
30

20
10

The Pileup Plot shows the total read depth at each nucleotide position of the region being displayed. Color codes of bars represent
various possibilities:

Gray - Reference allele nucleotides Blue - Soft clipped nucleotides Mismatches: * nucleotide "A" - Red (color code: #ca0020) *
nucleotide "T" - Orange (color code: #f4a582) * nucleotide "C" - Light blue (color code: #92c5de) * nucleotide "G" - Dark blue
(color code: #0571b0)

1.22.2 Read Alignment Plot

GIGTGTGTGT G
CGIGIGTIGTG G G
GIGTGTGTGT ] G
GTGTGTGTGT G C
GTGTGTGTGT G G
CGTGTGTGTGT G G
GIGTGTGTGT G G A
CGIGIGTGTGT G G \
GlIGIGTGTGT (e} A
CIGTGTGTGT G
CTGTGTGTGT G
GIGTGTGTGTG (€] SCCCA
G1QG {7‘ T GEEGEN TG 0 bir ity A T A
TG TCTGTGT G (G TG TG T, 20 bg IGATGAGCGTCTCCIT AT A
e T e e T e e T e TG TG TG TGO TGTCT GG, Ol CAGCNGCC TIHT CINC TAT A T
m: e - oL CANGCTCTCRIC THITAT T
G LG LG LG LG LG LG GG LG LG 3 B [C T AT A T 1]

The Read Alignment Plot contains the main read alignment plot of the reads from the BAM file.

1.22.3 Rendering of Various Mutations
Insertion

In case of a single nucleotide insertion, the alphabet representing the nucleotide (A/T/C/G) is displayed between the two reference
nucleotides in cyan color.

GGCTAGGGT
GGCTAGGIET)

GGCTAGGGT
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1.22.4 Zooming the Read Alignment Plot

Darkness of the inserted nucleotide is determined by the base quality, as an example below of an inserted T with low quality.

TTGTAGG
TTGTAGG

If more than one nucleotide is inserted, a number is printed between the two reference nucleotides indicating the number of
inserted nucleotides. The text color is full cyan and does not account for the quality of inserted bases. Showing below is a read
with two insertions, first with 2 bases, and second with T.

AAAACCAGAAATCCTGACTTACEACAGGCITCGTGAATGGCATGCTCCA

On clicking this read, the read information panel is displayed where the complete inserted nucleotide sequence is shown in cyan
color.

ATCCTGACTTAC--GACAGGC-TCGTGAATGGCA
ATCCTGACTTACCTGACAGGCTTCGTGAATGGCA

Deletion

A black line represents the span of deleted bases.

CCTGACTTACGACAGGC
3b

TGACTTACGACAGGC

Substitution (or Mismatch)

|
é

In case of substitutions (or mismatches), the substituted nucleotide ("A") is highlighted in red background, with the shade of red
scaled by base quality.

GCTGCTCACCATCGCTATCTGAGCAGCGCTCATGGTGGGGGCAGCGCAT CACABRCCTCCGTCATGTGCTGTGACTGCTTG

Splicing

In case of splicing, the different fragments of a read separated due to splicing are joined by a gray line as shown below. In the
example below, the reads contain spliced fragments that are separated by a 1915bp intron.

1915 bp
1915 bp
1915 bp

1.22.4 Zooming the Read Alignment Plot

The rendering of the reads depends upon the zoom level (horizontal zoom) chosen by the user and the number of reads mapped at
the display region (vertical zoom).

Horizontal Zoom

The BAM track has three levels of horizontal zoom:

-206/313 - © 2015-2024


../images/sn_insert2.png
../images/sn_insert2.png
../images/sn_insert3.png
../images/sn_insert3.png
../images/sn_insert4.png
../images/sn_insert4.png
../images/sn_deletion.png
../images/sn_deletion.png
../images/sn_sub.png
../images/sn_sub.png
../images/splicing.png
../images/splicing.png

1.22.4 Zooming the Read Alignment Plot

Overview Level

This is the completely zoomed out mode (shown below). At this resolution, base-pair quality of each nucleotide in each read is not
displayed as each read occupies a very small area on the screen. Also the reference sequence at the top is not displayed. Only
reads which contain big insertions/deletions/softclips or are discordant are represented by their respective colors Also see the
section on color codes of various reads.

chr17:7575308-758039. | 5.1kb (ZE) Pediatric2 | [In| Out x2|x10[x50| [Tracks| [More

Genomic | 7,57.']),500 7.57(]5,000 7.57§,500 7,577,000 7,577|,500 7,57?.000 7,57?.500 7,57?,000 7,57?,500 7,589,000 )
<TP53) L] m o3 I

TP53_del [2,500
3191 reads 2,000
1,500
1,000
500

0 JLLILY UALIL

Base-pair Quality Level

At this level of zoom (shown below), in addition to color codes of reads, the phred base pair quality score of each read is also
displayed. Poor base-pair quality of nucleotides is represented by lighter shades of the respective color and darker shades
represent high base-pair quality. For example, dark gray color represents a higher quality nucleotide in a properly mapped read
than light gray which represents poor base-pair quality.
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1.22.4 Zooming the Read Alignment Plot

Genomic 7,578,250 7,578,300 7,578,350 7,578,400 7,578,450 7,578,500 7,678,550

RefGene 1 7P53 | NINCITINT:
TP53_del .

3244 reads 2-°°°
10 reads skipped - 1,500

0 Ll L atka M i
Downsampled to 3244 from 13834 reads. Try zooming into a smaller regnon

Base-pair Resolution Level

At this resolution, all information including the read sequence of each read is displayed along with reference genome nucleotides
at the top. For simplicity, only a few reads are shown in the figure.

Genomic _ 7578.380 7,578,365 7578370 7578375 7.578.380 7,578,385 7578390 7.578.305 7.578.400 7,578,405 7578410 7578415 7578420 7578425 7578430
cc CL.G.C '.LG.C T CLC CAT C_G.C TAT ¢ T.GA_G.CA_G.C_QC T CAT.G_G.T.G_G_G_G_G.CA.G_C.G.C cT CLCMC cCTC C_G.T CLT_QT.QC 1‘£.
RefGene
TP53_del
B roads

LEGEND

Vertical Zoom: Examining Subset of Reads

pPpBAM can display up to 7000 reads, and will downsample if the number of reads in a region is over 7000. This is especially
helpful for displaying high-depth sequencing data. However, displaying nucleotides from each read for such a large number of
reads is not feasible. Therefore, the pixel width of each read is reduced to accommodate all reads in the region (Panoramic view,
figure below). When the user clicks on a read, that part of the alignment stack is enlarged to show the nucleotides within each
read (Nucleotide view, figure below) stacked near the cursor click. Reads at the top and bottom of the stack can be viewed by
scrolling up/down with the scroll-bar. The top/bottom of the green scroll-bar can be adjusted to display more reads on the screen
by reducing the individual width of each read. On clicking the gray area of the scroll bar region, the panoramic view is displayed

again.
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1.23 BAM Track Configuration Panel

(a) Panoramic view

Genomic 7. 578 350 7.575 360 7. 573 370 7. 578 380 7. 570 390 7, 575 400 7. 578 410 7. 578 420 7. 575 430 7, 578 «o
cmmxcmmccmmcmcma&cmcmmmmﬁmmmccrmnccrcmcumcmmmmm

RefGene <[TP53)

TP53_del

3125 reads
19 reads skipped

»  Clicked here
with cursor

After clicking on a read

(b) Nucleotide view

Genomic 7578350 7,578,360 7578370 75578380 7578390 7578400 7578410 75578420 7578430 7578440
CTGTCGTC1.'CTCCAGCCCCAGCTGCTCACCATCGCTATCMCAGCGCTCAMTGGGGGCAGCGCCTCAC&CCTCCGTCATGTGCTGTGACMCT’IG
«(TPS3}

RefGene CONFIG
TP53_del CONFIG
” m%‘-z;su m 1500 . Scroll bar, can
1,000 be used to scroll
500

up/down so as
o - e to view reads
crc;«cc»«rcccmﬂc IGABC. G C up/down the

T » stack

c CCCCAGCTGC‘I’CACCATCGCYATCTGAGCAGCGCTCATGTGGGGGCAGCGCCTCACAACCTCCGTCATG'I’GCTGTG CHGCTHCIE Th

[CTGT (g e top/bottom

[cTGT Qg of the scroll bar

[CTGT ICCCCAGCTGCTCACCATCGCTATCTGA R CAGCGICT CACAACCT CCGTCATGTGCTGTGACTGCT TG

cym o C can be pulled to
HCTY CCAC G A display more

m- m nn—

cTeTg CCCAGCTGCTC CCATCGCTATCTGA G CAGCGCCT CACAACCT CCGTCATGTGCTGTGACTGCT T reads

lcTeTd) A CTCACCATCGCTA A GCGCTC

ICCCCAGCTGCTCICCATCGCTATCTG CGC bCCCCCACCCCCTCAC»«MCCTCCGTCATGTGCTGTCACTCCTTG

CCCCAGCTGCT CBCCATCGGTAT CTGAGCAGCGCCT CACAACCT CCGTCATGTGCTGTGECTGCTTGTAGATGGCCATGGCGCGG]

TGCT r‘ur( 5C Tu AGCAGCGCTCATGGTC J‘(,r‘ur‘cm CTCACAACCTCCGTCATGTGCTGTGACTGCTTG|

1an :C»«CCCCCTCACMACCTCCGTCATGTGCTGTCACTGCTTG

CTGTC] cCCCh Gcrccrr:«ccmccclmchA CAGccccTCACAAccrccmcMGTGcToTGAcwcT g X

A ——————————————p Ifclicked on

[cTeTd)

gray area,

A A CAC»«ACCTCCTCATG s CliT reverts back

TGCTC A TATCT Al »\c CTCATGGTC T ACL TCATGTG 3 to panoramic

CTGTCGY 0 P

CCCC GC T( C 3 5C [ ACA TCCG r view.

1.23 BAM Track Configuration Panel

The BAM Track Configuration Panel can be accessed by clicking the "CONFIG" option next to the pileup plot. The BAM Track
Configuration Panel (shown below) provides buttons for toggling between single-end and paired-end mode. It also provides a
check box to show/hide PCR and optical duplicated reads.
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1.23.1 BAM track configuration panel figure

1.23.1 BAM track configuration panel figure

Show reads as: @ Single O Paired Button to toggle between single and paired-end read view

Check box to toggle on/off display of PCR and optical duplicates

Show read names (available only in variant mode)
Strictness of on-the-fly genotyping (available only in variant mode)

Drop PCR or optical duplicates
[J Show read names

JV \/ V} \/

Strictness:
O Lenient: "None category" is not generated.
@® Strict: "None category" is generated for reads with imperfect match to both reference and
alternative alleles.

« Matches are rendered as gray boxes aligned to the reference.
« Mismatches will be checked when 1 bp is wider than 1 pixel, and are rendered as red boxes aligned to the reference.
« Softclips are rendered as blue boxes not aligned to the reference.
« Base qualities are rendered when 1 bp is wider than 2 pixels. See color scale below. When base quality is not used or is
unavailable, full colors are used.
« Sequences from mismatch and softclip will be printed when 1 bp is wider than 7 pixels.
« An insertion with on-screen size wider than 1 pixel will be rendered as cyan text between aligned bases, in either a
letter or the number of inserted bp. Text color scales by average base quality when that is in use.
« Deletions are gaps joined by black horizontal lines.
« Split reads and splice junctions are indicated by solid gray lines.
« Read pairs are joined by dashed gray lines.
« Discordant reads Discordant reads are colored based on their respective features as described below:
M Read pair has wrong insert size
M Mate is unmapped
Wrong orientation
I Mate mapped to different chromosome

Base quality
40 30 20 10 O
Match

Mismatch _
Softclip B

Insertion

1.23.2 Single and Paired-end Read

The configuration panel provides a toggle to change view between single-end (default) and paired-end view (shown below: see
Link for example). In single-end display each read is displayed individually without displaying any connections with its respective
mate. In case of the paired-end display the two paired reads are joined by a gray dotted-line if the coordinates of the two reads do
not overlap. When the coordinates of the two read-pairs overlap, the overlapped region is highlighted by a blue line.

The following shows reads in single-end mode.
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1.23.2 Single and Paired-end Read

chr16:3800245-380342¢ | 3.2kb [FEE) | Pediatric2 | [In [ Out x2| x10 [ x50 ] [ Tracks |

Genomic | 3,800,500 3,801,000 3,801,500 3,802,000 3,802,500 3,803,000 )
RefGene 4| CREBBP CONFIG
<[CREBBP
crebbp_del [ %
947 reads 40 CONFIG

30
20
10
0

drag to resize

The same track above shows in paired mode.
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1.23.3 Show/Hide Read Names

282,500 3,803,000
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1.23.3 Show/Hide Read Names

Blue line indicates read-pairs when

overlap

=T -““-IJII
L 1 2 L1 4 -: L2 ]
-3 - -
h L2 1 J
- aaub s Dashed gray line indicates
read-pairs when coordinates
between the two read-pairs

do not overlap

=g os =
e T s,
s -

coordinates between the two read-pairs

Read names are available only when the variant field is specified. There is a checkbox that displays read names on the left side of
the main BAM track as shown below. The read names are only displayed when the main BAM track has base-pair level resolution
and is in nucleotide view (see section on vertical zoom in case of high-depth sequencing data).

chr17:7578341-7578441

Genormc 7 578,360 7,578,370
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show_read_names
8reads
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1.23.4 Displaying PCR and Optical Duplicated Reads

1.23.4 Displaying PCR and Optical Duplicated Reads
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HLD00SBT 240 CS3BEANYCS 3206- 1627599428 S GCTAAGGCCEGEEAGCCTCCAGTGAAAC A Tl 2 S TGGCAGCCAl 49 3 20 10 0
HWI-D00381:240:C628FANXX:3:1214:15164:46288 ECTTCGGC A A A A A “ug%%mm Match
HWI-D00381:240:C2BFANXX 3 56 AAGGECGGGCAGGCTCGAGTGARACA O Mismatch [
HWI-D00381:240:C628FANXX:3:. 14040:98992 A A A A A A A Softeli
TN 00351 240 CBIBEANSKS 2506 16251 00408 G TOGGCAGCEANRO
HWI-D00381:240:C628FANXX:3:2203:10214:19676 CAAACATGTGGCAGC CA

The checkbox in the configuration panel can be toggled to switch on/off the display of PCR and optical duplicates. In the above
figure, a total of 29 reads are shown when PCR/optical duplicates are displayed (Figure a) whereas a total of 19 reads are
displayed supporting the alternative allele when PCR/optical duplicates are not displayed (default, Figure b).

1.23.5 Strictness

This option is available when the BAM track is performing on-the-fly genotyping against a variant. The user can toggle between
Lenient and Strict (default) mode as shown in the ppBAM configuration panel.

1.24 Read Information Panel

For displaying the various features of individual reads, on clicking a particular read (in nucleotide view) a new panel opens
displaying the information about the selected read (as shown below).

ReferenceTGGTGGGGGCAGCGCCTCACAACCTCCGTCATGTGCTGTGACTGCTTGTAGATGGCCATGGCGCGGACGCGGGTGCCGGGCGGGGGTGTGGAATCAACCCACAGCTGCACAGGGCAGGTCTTGG
Read CTATCTGAGCAGCGCCTCACAACCTCCGTCATGTGCTGTGACTGCTTGTAGATGGCCATGGCGCGGACGCGGGTGCCGGGCGGGGGTGTGGAATCAACCCACAGCTGCACAGGGCAGGTCTTGE

Copy read sequence | [ Show gene model |

cHRr: 17, sTART: 7578394, stop: 7578544, ReAD LENGTH: 151 bp, TEMPLATE LENGTH: 198 bp, cicar: 151M FLAG: 83 NAME: NB501822:110:HLWKJBGXS:1:12101:4716:11358
« Template has multiple segments
« Each segment properly aligned

« Reverse complemented
« This is the first segment in the template

In this panel (as shown above), the top row shows the reference sequence that is aligned to the read. The second row shows the
nucleotide sequence of the read. The colors of the nucleotides of the read are based on the CIGAR sequence of the read and follow
the color codes as described in the section color coding of reads. In the third row, three clickable buttons are available which have
the following functions as described below. The fourth row contains the start, stop, read length, template length, CIGAR sequence,
flag and name of read.

When the read sequence is not available, but the CIGAR sequence is available then the read panel displays the message
"Nucleotide sequence not available for this read".
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1.24.1 Copy Read Sequence

Nucleotide sequence not available for this read

Copy read sequence ] BLAT

cHr: 11, sTART: 47574421, sTor: 47574503, rReAD LENGTH: 1 bp, TEMPLATE LENGTH: O bp, cicar: 18H55M28H rFLAG: 321 NAME: A00239:244:HLTIWDSXX:3:2239:15582:18302

« Next segment on GAF14}178055633

« Template has multiple segments

« This is the first segment in the template
« Secondary alignment

1.24.1 Copy Read Sequence

The Copy Read Sequence feature copies the nucleotide sequence of the read being displayed to the computer clipboard so that it
can be pasted outside of ppBAM.

1.24.2 Show Gene Models

On clicking the Show Gene Models button, the gene model (as shown below) is displayed.

Reference AATCAGAGGCCTGGGGACCCTGGGCAACCAGCCCTGTCGTCTCTCCAGCCCCAGCTGCTCACCATCGCTATCTGAGCAGCGCTCATGGTGGGGGCAGCGCCTCACAACCTCCGTCATGTGCTGTGACTGCTTGTAGATGGCCATGGCGCGE
Read [AATCAGAGGCCTGGEGACCCTGGGCAACCAGCCCTGTCGTCTCTCCAGCCCCAGCTGCTCACCATCGCTATCTGAGCAGCGCTCATGGTGGGEGCAGCGCCTCACAACCTCCGTCATGTGCTGTGACTGCTTGTAGATGGCCATGGCGCGG)
G D S D S H P C R R V V E_T H Q S Q K Y | A A R

Copy read sequence BLAT
CHR: 17, sTART: 7578309, sTop: 7578459, ReAD LENGTH: 151 bp, TEMPLATE LENGTH: 209 bp, ciGAR: 151M FLAG: 83 NAME: NB501822:113:HGCGYBGX5:3:23612:16815:9517

« Template has multiple segments

« Each segment properly aligned

+ Reverse complemented

« This is the first segment in the template

1.24.3 Read Details
The fourth row contains details about the read present in the BAM file

¢ CHR -Chromosome ID of the read.

¢ START -Contains the start position of the read.

¢ STOP -Contains the stop position of the read.

* This Read -Contains length of the read.

« TEMPLATE -Contains length of the template of which the current read is part of.
* CIGAR -Contains CIGAR sequence of the read.

* FLAG -Contains the flag number (from BAM file) of the read.

* NAME -Contains the name of the read.

1.24.4 Color Coding of Reads

Reads near the vicinity of the deletion have various colors (gray, green, brown and blue) based on their features as explained
below. In the paired-end view (a) an overview of the deletion is shown. In Base-pair resolution mode (b) showing nucleotides of
each of the reads there are softclipped reads starting near position chr16: 3,801,439.

(a) Paired-end view

-214/313 - © 2015-2024


../images/no_read_sequence.png
../images/no_read_sequence.png
../images/gene_model.png
../images/gene_model.png

1.24.4 Color Coding of Reads

chr16:3800245-380342¢  32Kb Pediatric2 | | In | Out x2 | x10 | x50 | | Tracks = | More

Genomic 3,800,500 3,801,000 3,601,500 3,802,000 3,802,500 3,803,000
RefGene <[CREBBP] - NFIG

CONFIG

Io- - | -- - -aE - -“- 4 . - - -

- - --J- - e - PE—— Sp——

k| 2 | 2 | g 2 | 2 - - Al ] L2 | 2 | J8. o ||

- - - --- : - - - - e e Blue line indicates read-pairs when
m e asdds == )

coordinates between the two read-pairs

E__1 3 L] = |
overlap

S ., = '
t;lt -I?

.--'H. = -

Dashed gray line indicates
read-pairs when coordinates
between the two read-pairs
do not overlap

(b) Base-pair resolution mode showing nucleotides of each of the reads

Genomic. !ﬁ:ﬂ ’ﬂ:” ln:.nn 380130 ln:” m:u lﬂ:)ﬂ 3‘)}” 3801370 l.:‘ unpn l.ﬂ:l& nv: A 3801420 3‘:,‘” l.: A0 m:,l” 3‘9}4& SNAI."D

RetGesa W<<<qqqqq114-1-111tq-1:11-l<¢<<<(<<<<4<<<<<1-11-tq-1:11-l<(<<q(<<<<<q<<<q<q11--141-111l<(<1:41114(-11411-1-11111--111n(<1-(11-4«111111141111111-1111:11:111

D R D R R R R P P R R R R R R R R D R R R R PR P R P PR P P PR PR PR P PP PR

ey

Color codes in the background (as shown above) of the read describe the quality of the alignment of the read and its mate (in case
of paired-end sequencing). These colors are assigned both on the basis of the CIGAR sequence (if it contains a softclip) and the
flag value of both the read and its mate.

Gray

Presence of gray background nucleotides in a read suggests that both the read (at least part of it) and its mate are properly
aligned and the insert size is within expected range (as shown below).
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1.24.4 Color Coding of Reads

X Read info

ReferenceACCCCATTTCAAAAAAAAAATTAAAATAAAGAAAATTTCTAATTCCCCAAAATGGAACCACTAGGAAAAAGCAATTATTTTAGAAAAAAAGACAGACCAA
Read ACCCCATTTCAAAAAAAAAATTAAAATAAAGAAAATTTCTAATTCCCCAAAATGGAACCACTAGGAAAAAGCAATTATTTTAGAAAAAAAGACAGACCAA

Copy read sequence Show gene model BLAT|
cHr: 16, sTarT: 3801048, stor: 3801147, reap LENGTH: 100 bp, TEMPLATE LENGTH: 144 bp, cicar: 100M FLAG: 99 NAME: HWI-ST466_114573727:1:2303:3387:35096

« Template has multiple segments

« Each segment properly aligned

« Next segment in the template is reverse complemented
« This is the first segment in the template

Blue

Presence of blue-background nucleotides in a read indicates that part of the read is soft clipped (as shown below). The last 42
nucleotides in the read below are softclipped based on CIGAR sequence (58M42S).

X Read info

ReferenceGGAGTTTGAGACTAGCCTGGGCAACATGGCGAGACCTCGTCTCTACAAAAAATACAAAAAAATTAGCTGGGTATGGTGGCGTGCACCTGTAATCCCAGCT
Read GGAGTTTGAGACTAGCCTGGGCAACATGGCGAGACCTCGTCTCTACAAAAAATACAAAGTCAAATATAACTCCAGGGTTTGAGATGGAAAAATTTACTTG

[Copy read sequence} Show gene model BLAT

cHr: 16, starT: 3801382, stor: 3801481, reaD LENGTH: 100 bp, TEMPLATE LENGTH: 181 bp, cicar: 58M42S FLAG: 83 NAME: HWI-ST466_114573727:1:1205:2698: 112667
« Template has multiple segments

« Each segment properly aligned

« Reverse complemented
« This is the first segment in the template

Brown

A brown colored background (in the main read alignment plot) indicates that the mate of the read is unmapped. On clicking a

read with unmapped mate in the read information panel, the current read sequence is displayed along with a button "Show
unmapped mate".

X Read info

ReferenceCTGTAATCCCAGCACTTTGGAAGGCCCAGGCAGGTGGATTGTGCTTCAGTCTAGGAGTTTGAGACTAGCCTGGGCAACATGGCGAGACCTCGTCTCTACA
Read CTGTAATCCCAGCACTTTGGAAGGCCCAGGCAGGTGGATTGTGCTTCAGTCTAGGAGTTTGAGACTAGCCTGGGCAACATGGCGAGACCTCGTCTCTACA]

[Copy read sequence] [Show unmapped mate] [Show gene model} BLAT

cHr: 16, starT: 3801329, stor: 3801428, reAD LENGTH: 100 bp, TEMPLATE LENGTH: O bp, cicar: 100M FLAG: 137 NAME: HWI-ST466_114573727:3:1306:20029:115629

BMOther segment in template is unmapped|
« Template has multiple segments
« This is the last segment in the template

On clicking the button "Show unmapped mate", the sequence of the unmapped mate is also displayed.
X Read info
ReferenceCTGTAATCCCAGCACTTTGGAAGGCCCAGGCAGGTGGATTGTGCTTCAGTCTAGGAGTTTGAGACTAGCCTGGGCAACATGGCGAGACCTCGTCTCTACA

Read CTGTAATCCCAGCACTTTGGAAGGCCCAGGCAGGTGGATTGTGCTTCAGTCTAGGAGTTTGAGACTAGCCTGGGCAACATGGCGAGACCTCGTCTCTACA]
[Copy read sequence' [Show gene modeIJ BLAT

cHr: 16, s1arT: 3801329, stor: 3801428, reap LENGTH: 100 bp, TEMPLATE LENGTH: O bp, cicar: 100M FLAG: 137 NAME: HWI-ST466_114573727:3:1306:20029:115629

LOther segment in template is unmapped|
« Template has multiple segments
« This is the last segment in the template

EEEMTTTAAGGCCTTTTGTCAGACTGTTTTGTTCAAGTAAATTTTTCCATCTCAAACCCTGGAGTTATATTTGACTTTGTATTTTTTGTAGAGACGAGGTCTCG

Copy read sequence | BLAT

TEMPLATE: 100 bp, CIGAR: * FLAG: 69 NAME: HWI-ST466_114573727:3:1306:20029:115629

B¥This segment in template is unmapped|
« Template has multiple segments
« This is the first segment in the template
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1.24.4 Color Coding of Reads

Green

A green background (shown below) indicates that the template has the wrong insert size. As shown in the Read Info figure below,
the reads labeled green have a higher insert size than normal (gray) reads because of the structural deletion. In paired-end view,
generally such read-pairs have a much longer gray-dashed line than properly aligned (Gray) read-pairs.

X Read info

ReferenceGATCATAGTTAATATGAAACAAACCCCACAACACAACAGACTGTAATCCCAGCACTTTGGAAGGCCCAGGCAGGTGGATTGTGCTTCAGTCTAGGAGTTT
Read GATCATAGTTAATATGAAACAAACCCCACAACACAACAGACTGTAATCCCAGCACTTTGGAAGGCCCAGGCAGGTGGATTGTGCTTCAGTCTAGGAGTTT)

[Copy read sequence| |Show gene model| [BLAT

cHr: 16, sTarT: 3801289, stor: 3801388, reaD LENGTH: 100 bp, TEmPLATE LENGTH: 1125 bp, ciGAR: 100M FLAG: 97 NAME: HWI-ST466_114573727:5:1307:9060:117684

. mate position: 3802314

« Template has multiple segments

« Next segment in the template is reverse complemented
« This is the first segment in the template

Pink

A pink color background indicates that the orientation of the read and its mate is not correct (See Link to wrong orientation
example). Several orientations are taken into consideration. The figure below displays an example of an inversion caused due to
CBFB-MYH11 gene fusion found in Acute Myeloid Leukemia (AML) patients. Here the read and its mate are oriented in the
reverse direction (R1R2). * F1F2 - When both read and its mate are pointing in the forward direction (-> ->). * R1R2 - When both

read and its mate are pointing in the reverse direction (<- <-). * F1IR2 - When both read and its mate are pointing in forward and
reverse direction but are pointing in opposite directions (<- ->).

chr16:67115893-67117: 1.5k In|Out x2x10| x50/ [Tracks |More
Genomic 67‘11.6'000 S7.11§.200 67.11]6.400 67,11?,600 67.11‘6‘300 67,117‘000 67.(1.7.200
RefGene —CBFB]

Slcaral
Slcars]

test

774 reads 60
1 read skipped
40
X Read info

Reference TTAGGATACATTTTTTAAAATAATAATAAATAAAAAAATCTATAGCCCAATGAATTACTGTAAGGTTAACATCCTTACAACCACGGTTTGGTCAAAAAATAAAACTTTGAGCCTGAGCAACTCTGTCTCTAC!

Read [TTAGGATACATTTTTTAAAATAATAATAAATAAAAAAATCTATAGCCCAATGAATTACTGTAAGGTTAACATCCTTACAACCACGGTTTGGTCAAAAAATAAAACTTTGAGCCTGAGCAACTCTGTCTCTAC

|Copy read sequence [Show gene model |BLAT
cHR: 16, sTART: 67116787, sTor: 67116937, rean LENGTH: 151 bp, TEMPLATE LENGTH: 50793284 bp, cicar: 151M FLAG: 113 NAME A00491:102 HKTCSDSXX 3:1452:25274 22122

. mate position: 16323503

. R1R2

« Template has multiple segments

« Reverse complemented

+ Next segment in the template is reverse complemented
« This is the first segment in the template

Orange

Orange background color indicates the read and its mate are mapped in different chromosomes (as shown below). The displayed
read is mapped in chr7:16363-16512 whereas its mate is mapped in chrl6.
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1.25 Variant Mode

58bp In[Out x2|x10| x50/ [Tracks [More
16,455
A

. 16,440 16,445 16,450 16,460 16,465 16470 16475 16,480 16,485 16,490
cctaatcctaaccctaaccctaaccctaacc

ctaacccctaaccctaacccgaaaacc

> > 3> 3> >

A
A
A

A A A A A TAA TA
[CCTAATCCTAACCCTAACCCTAACCCTAACCCTAACCCCTAACIBICTAACCCTAAAACC
ICCTANT CCTI (C C Cl ICCCTAACCCTAACCCTAACCCCTAACCCTAACCCI
I CCTAATCCTAACCCTAACCCTAACCCT] CCCTAAC A A A A AAAA
[CC T Cl ICCHTCBMICCCTCACCCHMMCCCCIFAACCCTAACCCCENAACCCAAACCC CC

dran to resize.

Reference TAATGTGAAATTATTTACAGTACCCTAACCCTAACCCTAACCCCTAATCCTAACCCTAACCCTAACCCCTAACCCTAATCCTAACCCTAACCCTAACCCTAA-CCCTAACCCCTAACCCTAACCCGAAAACCC

TAATGTGAAATTATTTACAGTACCCTAACCCTAACCCTAACCCCTAATCCTAACCCTAACCCTAACCCCTAACCCTAATCCTAACCCTAACCCTAACCCTAACCCCTAACCCCTAACCC

Read

Copy read seq

Show gene model |BLAT

CHR: 7, sTART: 16363, sTop: 16612, ReaD LENGTH: 151 bp, TEMPLATE LENGTH: O bp, cicaR: 102M1148M FLAG: 65 NAME: ST-£00314:57:HGCK7CCXX:1:1204:12895:61732

« Next segment on

« Template has multiple segments
« This is the first segment in the template

1.25 Variant Mode

Variant Mode provides an intuitive view of a variant specified by the user inside ppBAM. On specifying the chromosome, position,
reference and alternative allele; the reads covering the variant region are displayed and classified into groups supporting the
reference allele, alternative allele, none (neither reference nor alternative allele) and ambiguous groups. This mode is invoked
when the "variant" field is specified containing the chromosome, position, reference and alternative allele of the variant.

1.25.1 Alternative, Reference, None and Ambiguous Read Classification Groups

For a given variant (SNV or indel), reads mapping to the variant region are classified into Reference, Alternative (possibly multiple
alternative alleles when multi-allele variants are queried), None (neither reference nor alternative allele) and Ambiguous
(unclassified reads) groups by using the Smith-Waterman alignment (as shown in figure below).

chr17:7578341-757844  100bp (XEE) | Pediatric2 | Pan-ALL | In[Out x2|x10[x50] Tracks| [More

Genomic | 7,578,350 7,578,360 7,578,370 7,578,380 7,578,390 7,578,400 7,578,410 7,578,420 7,578,430 7,578,440
CTGTCGTCTCTCCAGCCCCAGCTGCTCACCATCGCTATCTGAGCAGCGCTCATGGTGGGGGCAGCGCCTCACAACCTCCGTCATGTGCTGTGACTGCTTG

Refi ~(TP53 GD S D S €C R E H H P C€C R R V V E TEM H Q S Q K Ypssle
~{TP53 GD S D S C R E H H P C R R V V E TEMIH Q S Q K.Y
~(TP53 GD S D S C€C R E H H P € R R V V E TEMH Q S Q K,
~{TP53 GD S D S € R E H' H P € R R V V E ThHEH Q S Q KY
~(TP53 GD S D S C R E H H C R R V V E TEMH Q S Q K
—~([TP53 GD S D S C R E H H P C R R V V TEMN H Q S Q KUY
~{TP53 G D D S C R E H H P C R R V V E THEMH Q S Q K|
~(TP53 G D D S C R E H H P C R R V V E TEBMH Q S Q KUY
~{TP53 GD S D S C R E H H P C R R V V E TEMH Q S Q KY,|
~(TP53 GD S D S C€C R E H H P C€C R R V V E TEMH Q S Q K.Y
—~(TP53 GD S D S C R E H H P C€C R R V V E TEMH Q S Q K,
~(TP53 GD S D S C R E H H P C R R V V E TEMEH Q S Q K.Y
~(TP53 GD S D S C R E H H P C R R V V E TEMIH Q S Q KY
~{TP53 GD S D S C R E H H P C R R V V E TEMH Q S Q KY,|
~{TP53 Gb S D S C R E H H P CR R V V E TEWH Q S Q KUY

Test 5

10reads [-6 CONFIG
4
2
) 1 -

FS =-0.00 chr17.7578383. AGCAGCGCTCATGGTGGGG.A I Allele similarity

1 read supporting the alternative allele

CTGTCGTCTCTCCAGCCCCAGCTGCTCACCATCGCTATCTGA 18 b, GCAGCGCCTCACAACCTCCGTCATGTGCTGTGACTGCTTGH |

O[O

O[O0

TGTCGTCTCTCCAGCCCCAGCTGCTCACCATCGCTATCTGAGCAGCGCTCATGGTGGGEGCAGCGCCTCACAACCTCCGTCATGTGCTGTGACTGCT
TGTCG CTCCAGCCCCAGCEGCTCACCATCGCTATCTGAGCAGCGCCCATGGTGEBGGGCGGCGCCTCACAACCTCCGTCATGEGCTGIEGACTGCT

CTGTCGTCTCTCCAGCCCCAGCTGCTCACCATCGCTATCTGAGC!

P
4 reads supporting the reference allele
CTGTCGTCTCTCCAGCCCCAGCTGCTCACCATCGCTATCTGAGCAGCGCT] [ ]

TGTCGTCTCTCCAGCCCCAGCTGCTCACCATCGCTATCTGAGCAGCGCTCATGGT
TGTCGICTCTCCAGCCCCABCTGCTCACCATCGCTATCTGAGCAGCGCTCATGGEGGGGGCGGCGCCTCACAACCTCCGTCATG! GACTGCTT

CATGGIEGGGGGCAGCGCCTCACAACCTCCGTCATGTGCTGTGACTGCTT!
3 reads supporting neither reference nor alternative alleles
m) 18 bp GCAGCGCCIC CCTCCGTCATGTGCTG] CTGC

At

2 ambiguous reads

GCAGCGCCTCACAACCTCCGTCATGTGCTGTGACTGCTTG l

drag to resize

Reads are classified into supporting Alternative/Reference allele on the basis of "Allele similarity" which consists of selecting the
allele with which the read has the highest identity ratio (number of matched nucleotides/total alignment length) (highest identity
ratio highlighted in bold). Reads which do not completely match with neither reference nor alternative alleles are classified into
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1.25.2 Ambiguous Reads

none group (when strictness level = 'Strict') and those that have equal allele similarity to both reference and alternative allele (or
multiple alternative alleles in case of multi-allele variants) are classified into the ambiguous group. The barplot on the right
displays the "Allele similarity" for each read. This barplot is especially helpful in analyzing reads classified into the none group by
indicating the alternative/reference allele with which it has maximum sequence similarity.

Determine allele
similarity for each allele
for a given read

(a) Example alternative sequence 1 (alt1) : ATCGTCA! (b)

Example reference sequence 1 (ref) : ATCCT

Example alternative sequence 2 (alt2) 1
Example reference sequence 2 (ref): ATCGTG \

Example reads  Alignmenton alt1 | Alignment on ref Alignmentonalt2 | Allele similarity = (Number | Final group
of matches)/(Length of  assignment
total alignment)

Select allele with highest
allele similarity

TG 1 | * Ref: 4/7=0.57

Read1 ATC TGC ATCG---TGC AT TGC Alt1: 7/7=1 Alternative allele1
G CA - TG Alt2: 6/9=0.666

Read2 ATCGTCATGC ATCGTGC ATATGTCATGC Alt1: 5/8=0.625 Strict
TCGTG | | I Ref: 5/5=1 // \\‘
1CG---1G TCGTG T-CG---TG Alt2: 4/9=0 444 < svioness >

Read3 ATC TGC ATCG---TGC AT TGC Alt1: 6/7=0.857 None N
' 1 | =* Ref: 4/7=0.57 (Alternative allele1 IN .
T TCGCCAT - T Alt2:5/8=0.625 in ‘Lenient mode) P Lenient

Does read
Read4 ATC TGC ATCGTGC AT Alt1: 5/5=1 Ambiguous No - completely S
| 1 I* Ref: 5/5=1 ~ support the e
AT ATCGT AT Alt2: 3/5=0.6 I allele? ~
Reads ATCGTCATGC AT-CGTGC AT Alt1: 4/6=0.666 Alternative allele ~
7 . . Ref: 3/5=0.6
r-ATGT ATGT T Alt2: 5/5=1

Read6 A TG ATC--GTGC AT Altt: 3/6=05 None pd Anyother
T .I» e Ref: 3/6=0.5 (Alternative all e N\ No
T-ARGT T-ARGT T Alt2: 4/5=0.8 in ‘Lenient mode) equal allele
N similarity?
TGc ATCGTGE AT T6c Altt: 5/5=1 Ambiguous N e
11 Ref: 4/7=0.571 N
G c Alt2: 5/5=1 Nves
! — —
s ~ y \
(
N / - N\ |

Read7 ATC

Highest
matched allele
group
(Alternative
allele(s) /

None Ambiguous

\ / . B N_allele)

Above figure describes the methodology for classification of reads into Reference, Alternative (possibly multiple alternative alleles),
None (neither reference nor alternative allele) and Ambiguous groups. Classification of seven reads are described for a multi-allele
variant (G/GTCA) and (CG/ATGTCA). (a) Sequence alignment of various reads to alternative and reference alleles (red colored
nucleotides represent alternative and reference allele nucleotides): Read1 and Read2 completely support the alternative allele-1
and reference allele respectively. Read3 has the highest sequence similarity to the alternative allele-1 but has a mismatch and is
therefore classified into the none group when strictness = 'Strict' and classified into alternative allele-1 when strictness =
'Lenient'. Read4 has equal similarity to both reference and alternative allele-1 and is classified into the ambiguous group. Read5
has the highest allele similarity and a complete match to alternative allele-2. Read6 has the highest sequence similarity to the
alternative allele-2 but has a mismatch and is therefore classified into the none group when strictness = 'Strict' and classified into
alternative allele-2 when strictness = 'Lenient'. Read7 has equal allele similarity to alternative allele-1 and alternative allele-2 and
is classified into the ambiguous group (b) A generalized flow chart for classifying reads into (possibly) multiple alternative/
reference alleles using "Allele similarity" values and the "Strictness" setting. The "None" group contains reads which do not
support neither reference nor alternative allele(s) will be created only when the "Strictness" setting is set to "Strict" (default).
Ambiguous group consists of reads that have equal allele similarity to two (or more) alleles.

1.25.2 Ambiguous Reads

In certain indels such as in the TP53 example, certain reads in the variant region can have equal similarity towards both the
reference and alternative allele. A large number of ambiguous reads are on the left-side of the indel (Figure a below) because the
deletion starts with the sequence GCAGCGC which is also found in the right flanking sequence resulting in equal similarity to both
reference and alternative alleles for any read ending within this part of the indel region (as shown in figure below). On viewing the
read alignment for the ambiguous read (Figure b below) through the read information panel, it is observed that the read has
equal

similarity to both reference and alternative alleles. Nucleotides highlighted in red indicate those which are part of reference/
alternative allele.
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1.25.3 Fisher-strand Analysis to Check for Strand Bias in Variants
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Read CACACGCAAATTTCCTTCCACTCGGATAAGATGCTGAGGAGGGGCCAGACCTAAGAGCAATCAGTGAGGAATCAGAGGCCTGGGGACCCTGGGCAACCAGCCCTGTCGTCTCTCCAGCCCCAGCTGCTCACCATCGCTATCTGAGCAGCGC)
—_——

\Copymadsequenoo (Align read to variant alleles ) Show gene model | A BLAT

cur: 17, sTat: 7578240, sTop: 7578390, READ LENGTH: 151 bp, TEMPLATE LENGTH: 215 bp, CIcAR: 151M FLAG: 99 NAME: NBS01822-113 HGCGYBGXS 323507 20798:19355

« Template has multiple segments

« Each segment properly aligned

+ Next segment in the templale is reverse complemented
« This is the first segment in the template

Ref alignment

Ref alleleCACACGCAAATTTCCTTCCACTCGGATAAGATGCTGAGGAGGGGCCAGACCTAAGAGCAATCAGTGAGGAATCAGAGGCCTGGGGACCCTGGGCAACCAGCCCTGTCGTCTCTCCAGCCCCAGCTGCTCACCATCGCTATCTGAGCAGCGE

(RN RN R R R RN R RN R RN R N N R R R R N N RN R RN R RN R RN RN RN R R R RN RN RN R R RN RN RN

Read CACACGCAAATTITCCTTCCACTCGGATAAGATGCTGAGGAGGGGCCAGACCTAAGAGCAATCAGTIGAGGAATCAGAGGCCTGGGGACCCTGGGCAACCAGCCCTETCGTCTCTCCAGCCCCAGCTGCTCACCATCGCTATCTGAGCAGCGE
Alt alignment

Alt alleleCACACGCAAATTTCCTTCCACTCGGATAAGATGCTGAGGAGGGGCCAGACCTAAGAGCAATCAGTGAGGAATCAGAGGCCTGGGGACCCTGGGCAACCAGCCCTGTCGTCTCTCCAGCCCCAGCTGCTCACCATCGCTATCTGAGCAGCGE

(R N R R R RN R R R R R N R R R N R N RN R R RN R R R RN R N R R RN RN R RN RN RN

Read CACACGCAAATTTCCTTCCACTCGGATAAGATGCTGAGGAGGGGCCAGACCTAAGAGCAATCAGTGAGGAATCAGAGGCCTGGGGACCCTGGGCAACCAGCCCTGTCGTCTCTCCAGCCCCAGCTGCTCACCATCGCTATCTGAGCAGCGE

1.25.3 Fisher-strand Analysis to Check for Strand Bias in Variants

Fisher-strand (FS) analysis on ratio of forward/reverse strand reads in the alternative and reference groups can help in detecting
possible strand bias that may be present in the variant of interest. The FS score is the Phred-scaled p-value from the Fisher test of
the contingency table consisting of forward/reverse strand reads from both the alternative and reference alleles (as shown in
figure below). To increase performance for high-depth sequencing examples, when the sequencing depth is greater than 300 the
chi-square test is used (if equal or lower than this number, the Fisher's exact test is used). If FS score is greater than 60, the FS
score is highlighted in red (as shown below) indicating that there may be a possible strand bias in the variant.

chr10:8100658-8100711  58bp CXEED In|Out x2|x10/x50|

Genomic Bi109.660 B.109,685 8,10(‘).870 8,10?.575 8.109.630 8,109.685 8.10?.390 8,10(?,695 8.109.700 8,10(‘],705 8,109.710 8.10?.71|5

CTCCTCGTCGACCCACCACCCCATCACCACCTACCCGCCCTACGTGCCCGAGTACAGC
RefGene [[GATA3] S S T H H 2 | T T Y P 2 Y V P E Y Elll CONFIG
E(GATA3] S S T H H p | T T Y p P N V p E Y S

5,000

MSK-VB-0001_cf_raw_s ...

5369 reads CONFIG

Allele similarity
FS = 153.53 I chr10.8100686.CAC.CCCTGCCTGTTGTGAGCTGCTCTACGTGCCCTACGTGCT

2909 reads supporting the alternative allele
Fisher strand (FS) analysis score containing p-values in
phred scale (-10*log(p-value)). If FS > 60, the variant
maybe a sequencing artifact and highlighted in red.

To compute the p-value, Fisher's exact test is used for
variants with a sequencing depth <= 300. If depth > 300
and each individual category > 150, chi-squared test is
used.

In the figure above, an example of a complex indel is shown containing Fisher strand bias. The FS score is highlighted in red
indicating this particular variant may contain strand bias.
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1.25.4 Strictness in On-the-fly Genotyping

A user can also optionally change the strictness of the algorithm to Lenient/Strict (default) from the ppBAM configuration panel.
For strictness level = 'Lenient', reads are classified based on higher sequence similarity to reference/alternative allele. In case of
strictness level = 'Strict', the exact sequence of the reference/alternative allele in the read is compared against the allele sequence
given by the user. Reads that do not match either allele are classified into the none group (when strictness level = 'Strict'), the
allele similarity plot shows the color of the allele to which the read has maximum sequence similarity.

Strictness:
O Lenient: "None group" is not generated.

@® Strict: "None group" is generated for reads with imperfect match to
both reference and alternative alleles.

The lenient strictness level can be helpful, when the user wants a lenient estimate of the number of reads supporting the
particular indel of interest or when the user is confident that only one alternative allele exists. This can also be helpful when there
are reads with low base-pair quality calls near the variant region. In contrast when the strictness level is set to 'Strict', a more
conservative estimate of the read support is provided for each allele and may indicate the presence of a wrong variant call (if
present) or may indicate presence of multiple alternative alleles.

In case of the TP53 deletion example, select reads with wrong base pair calls are shown. For strictness level = 'Lenient', there are
two reads that support the alternative allele. However, read NB501822:110:HLWK]JBGX5:4:22410:10829:14705 has a wrong
base pair call at position 7578401.

chr17:7578358-757843  72bp (TH) | Pediatric2 Out x2|x10[x50| (Tracks| More|
Genomic 7‘,575.360 7,57?,365 7.57?370 7,57?,375 7,57?.380 7.57?,385 7,57?,390 7‘57?.395 7.57?,400 7.57?,405 7,57?.410 7,57?,415 7.57?420 7,57?,425 7,57?.430
CCAGCTGCTCACCATCGCTATCTGAGCAGCGCTCATGGTGGGGGCAGCGCCTCACAACCTCCGTCATGTGCT
L R e e . > s o s _C R __E__H _H_ P _C__R__R__V VvV _E_ T} \FIG
TP53_del
8 reads

Siliiaay

FS=6.02 chr17.7578383. AGCAGCGCTCATGGTGGGG.A I Allele similarity
2 reads supporing the altemetiv sllle
NB501822:113:HGCGYBGX5:3:21412:20797:13998 LI O\ €3 O 1 1 10 G107 W O G107 W J O €1 O 17 W1 J o ¥ 8 GCAGCGCCTCACAACCTCCGTCATGTGCT]
NB501822:110:HLWKJBGX5:4:22410:10829:14705 [0l - [eReeiel [l - [ofel - muenciel /e 18 by (GICGCAGCGCCIECIAC] ICCTCCGTCIMTGTGCT]
6 reads supporting the reference allele
NB501822:110:HLWKJBGXE:4:21401:3160: 1ss7ommmmmﬂmm ]
NB501822:110: 5:4: :

NB501822:110:HLWKJBGX5 12724716714[“.‘ ICTGCTCACCIMITCGCTATCTGAGCAGCGCTCATGGMIGGGGGCGGCGCCTCACAACCTCCGITCATGENG CH
NB501822: 113HGCGYBGX5222101 AL CCAGCING CT CACCATCGCTATCTIGIMGCAGCGCCCATGGTIGIBIGGGCGGCGCCTCACAACCTCCGTCATGHNGC T
TCACAACCTCCGTCATG T GC

]
|
}
NB501822:110:HLWKJBGX5:4:23605:2764:3828 ICATGGIRGGGGGCAGCGCCH A A A A |

T
drag to resize

When the strictness level is changed to 'Strict', this read is classified into the none group.

chr17:7578358-757843  72p Out x2x10]x50| Tracks| [More

Genomic 7,578,360 7,578,365 7,578,370 7,578,375 7,578,380 7,578,385 7,578,390 7,578,395 7,578,400 7,578,405 7,578,410 7,578,415 7,578,420 7,578,425 7,578,430
CCAGCTGCTCACCATCGCTATCTGAGCAGCGCTCATGGTGGGGGCAGCGCCTCACAACCTCCGTCATGTGCT

RefGene —(TP53 G D S D S C R 3 H H P C R R v Vv 3 T CONFIG
P53 _del [}
8reads |5 CONFIE
4
3
2
1
g |
FS=-0.00 chr17.7578383 AGCAGCGCTCATGGTGGGG.A I Allele similarity
1 read supporting te atermativ alle
NB501822:113:HGCGYBGX5:3:21412:20797:13998 LS SN €l 1 0 @1l 10 01 O 017 W 0 0l W ol ¥ 18 IGCAGCGCCITCACAACCTCCGICATGIGCIH |

4 reads supporting the reference allele
Nasmazz 110: HLWKJBGX5421401 L C CAGC TGC TCACCATCOGCTATCTGAGCAGCGCT] }
B501822: 4 ! ummmwmm
: : :4: : 6714[!-.‘ CTGCTCACCATCGCTATCTIGAGCAGCGCTCATGG]
NB501822:110:HLWKJBGXS5:4:23605:2764:3828 -CATGG-GGGGGCAG CGCCTCACAACCTCCGTCATGTGCT L

3 reads suppomnq neither reference nor alternative alleles
NB501822:110:HLWKJBGX5:4:22410:10829:14705 [6lel . [cHOMMCHel [o]  [oNel  MioNclel | F:Wmioms D GEGCAGCGCCITCIMICAIGCC TCCGTCINITGTGCTE |
IGCAGCGCCTCACAACCTCCGTCATGTGCT]

NB501822:113:HGCGYBGX5:3:23612:16815:9517 mem A A A A A I
NB501822:113:HGCGYBGX5:2:22101:3565: 18789 [CHSNEN@

drag to resize

Similarly, reads NB501822:113:HGCGYBGX5:3:23612:16815:9517 (wrong base-pair call at 7578401) and
NB501822:113:HGCGYBGX5:2:22101:3565:18789 (wrong base-pair call at 7578391) are classified in the reference allele group
when strictness level = 'Lenient' but are classified into the none group when strictness level is set to 'Strict'.

The 'Lenient' strictness level is generally only helpful in cases where only one alternative allele is present as it assumes that the
given reference and alternative allele are the only possible cases. For multi-allelic variants or when a region has a large number of
reads with low Phred base-pair quality nucleotides, the 'Strict' (default) level should be used.
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1.25.5 Display of Read Alignment with Respect to Reference and Alternative Allele

In case of reads that are classified into the none group (when strictness level = 'Strict') it can be difficult to understand the
classification into that group. For example, in case of insertions with the wrong nucleotide (with respect to the predicted

alternative allele) the sequence of the inserted nucleotides is not shown in the main BAM track and can only be viewed through
the read information panel.

Display of read alignment of the read with respect to both the reference and alternative allele helps provide an intuitive view for
describing classification of a read into its respective group.

(a) Main BAM track view

s

(b) Read info panel on clicking “Read alignment” button

JRE BRM BB NI  WIAN  WIRA0  BIRMO BIR  IR 3719250

Red highlighted nucleotides representing the inserted nucleotides completely support the

v alternate allele and is therefore classified into the alternate allele category.
T
I LB IR T Aol sty Read: 75085106
ehvto 3275231 G CT
2 o suppering o aertie lla X Readinfo
= ir v —
GTTCGCGGETCAGETG cer16 TecTCAGeTC ccrr---cTGCTRRGTCTCCACGTTGE
S—— N WW T Read EEEEE—
Clicked on 5 I o
this read o 19, s 33792808, S70v: 33792404, R Lenrc 100 bp, TENFLATE Lencri: 216 bp, ccas: TTMBIZOM riac: B3 ave: 7sosio

+ Template has multiple segments

+ Each segment propery aligned
Reverso complemented

+ This is the first segment in the template.

CTCAGCTOTTCCACCCOCTTOCOCAOGCOGTCATTATCACTOOTCAGTCCAGCACCTT. - - CTOC

ccatcrccacottoc

Alternative allele group.

Altslign

R R TR RS
GeorcTccacaTToC

Rt AOC 0T TCCOOTTCOCaGCTCAGETOTTCCE CCCOCTTONT CAGGCOGTCATTGTCACTOGTCAGCTCCAGEACCTTCTGCTOCT

Read: 75085182

334eadesupporivg ot rforenca o atamate s
E Cicked
I — — T

on this. Read Show.
read 18,0 20782305, 10 TRDY, s 100 BB, w61 201 B, 1o

* Each segment popry e
Nt sagmant i ne

None group

Allele similarity plot for this read suggests
his read has greater sequence simiarly Red nucleotides represent the inserted nucleotides. *in the alignment
" row represents mismatches and indicates this read does not completely support
the alternate allele and is therefore classified into the none category.
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1.26 Set Operations

Up to three cohorts, gene sets, and mutation sets can be compared and exported based on complex overlapping subsets. The

features of this page include:

Alias Entity Type Name
St Cohort Chemotherapy treatment
Sa Cohort Radiation treatment
S3 Cohort Surgery treatment
S, S,
Select Set Operation
O (S1nS2nS3)
@] (S1n52)-(53)
O (52n53)-(S1)
@] (S1n53)-(52)
O (S1)-(52uS3)
S(A
O (52)-(510S3)
O (S3)-(S1uS2)

Union of selected sets:

# Items

1,967

1,933

2,299

429

+

748

(] (0o () (] () 1)

4,075

+

345

#Items -

5,077

10,274

Download

&

* Venn Diagram: Visually displays the overlapping items included within the three cohorts or sets. Subsets based on overlap can
be selected by clicking one or many sections of the Venn diagram. As sections of the Venn Diagram become highlighted in blue,

their corresponding row in the overlap table becomes selected.

« Summary Table: Displays the alias, entity type, and name for each set included in this analysis

¢ Overlap Table: Displays the number of overlapping items with set operations rather than a visual diagram. Subsets can be
selected by checking boxes in the "Select" column, which will highlight the corresponding section of the Venn Diagram. As rows
are selected, the "Union of selected sets" row is populated. Each row has an option to create a new set or cohort from the

subset, or export the subset as a TSV.
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1.27 GDC Analysis Tool Software Development Kit (SDK)

This guide will detail the process of developing applications for the GDC Data Portal 2.0. It describes the structure of the GDC Data
Portal, how to use the GDC Data Portal API, and how to develop applications for the GDC Data Portal.

The GDC Data Portal is a repository and computational platform for cancer researchers who need to understand cancer, its clinical
progression, and response to therapy. The GDC Data Portal supports the development of applications that allow for analysis,
visualization, and refinement of cohorts.

The GDC Data Portal is built on top of the GDC API, which provides access to the GDC data. The GDC Data Portal provides an
Analysis Tool Framework (ATF) for developing applications that can be used to analyze, visualize, and download data from the
GDC.

The GDC Data Portal is built with the React framework and the Redux library for state management. The GDC Data Portal uses
Next]S as its application framework which provides server-side rendering of React components. Mantine.dev is the component
library, and styling is through TailwindCSS. The GDC Data Portal is built on top of the GDC API, which provides access to the GDC
data.

GDC 2.0 Data Portal

Ul Components

Core Context

Actions

! 1
GDC API

Architecture of the GDC Data Portal

1.27.1 Overview of an Application

Applications are React higher-order components (HOC) that are rendered in the Analysis Center. The GDC Data Portal's major
functions such as Projects, Repository, and ProteinPaint are all applications. Each application handles a specific task such as
analysis or visualization and can also be used to refine and build cohorts. Applications are cohort centric and can query the GDC
API for additional information.
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1.27.1 Overview of an Application

Local and Global filters are available to applications. Local filters are filters that are specific to the application and are used to
refine the data that is displayed in the application.For example in the Mutation Frequency application, the local filters are the
gene and mutation type filters. In the figure below the local filters are highlighted in yellow. These filters are used to refine the
input cohort allowing users to drill down to specific genes and mutation types of interest in the cohort.
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1.27.1 Overview of an Application
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1.27.2 Cohorts and Filters

Local vs Global Filters

The GDC Data Portal application's input can be the current cohort or multiple user defined cohorts. The application then allow
users to add filters refining the cohort, create new additional cohorts, or display the data in a visualization. Applications typically

have:

* Local filters Refine the data displayed in the application
* Global filters Defines the cohort

¢ UI Components Display the data in the application

« State Stores the data displayed in the application

¢ Actions Update the state of the application

Applications can also create new cohorts. These cohorts can be used by other GDC Data Portal applications. The figure below
illustrates the application components and cohort filters.

Cohort Filters

Application

Ul Elements: IIII
Local L

Filters State/Store:

Actions:

Alter Cohort New Cohort

1.27.2 Cohorts and Filters

From an application perspective, a cohort is an Object containing the following information:

interface Cohort {
id: string; // unique id for cohort
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1.27.2 Cohorts and Filters

name: string; // name of cohort

filters: FilterSet; // active filters for cohort

caseSet: CaseSetDataAndStatus; // case ids that are in the cohort
modified?: boolean; // flag which is set to true is modified and unsaved
modified datetime: string; // last time cohort was modified

saved?: boolean; // flag indicating if cohort has been saved.

counts: CountsDataAndStatus; //case, file, etc. counts of a cohort

Likely the most important part of the cohort is the filters field. The filters field contains the active filters for the cohort. The
filters field is a FilterSet object. The FilterSet object contains the active filters for the cohort. When calling either the GDC
REST API or GDC GraphQL API the FilterSet is converted to the appropriate format for the API. The FilterSet object is of the
form:

interface FilterSet {
op: "and" | "or"; // operator for combining filters
root: Record<string, Operation>; // map of filter name to filter operation

Operation are GDC API filters as described in the GDC API. These are:

* Equals

* NotEquals

* LessThan

¢ LessThanOrEquals

¢ GreaterThan

¢ GreaterThanOrEquals
» Exists

* Missing

e Includes

* Excludes

ExcludelfAny

Intersection

¢ Union

The root field is a map of filter names (as defined in the GDC API) to filter operation. The filter operation can be either a single
operation or a FilterSet object. The op field will eventually support either and or or, however at this time only and is supported.

The and operator is used to combine filters using the and operator. The or operator is used to combine filters using the or
operator. The FilterSet object is converted to the appropriate format for the GDC API when the cohort is saved.

When using the GDC REpresentational State Transfer (REST) API, the FilterSet can be converted into the appropriate format
using the filterSetToOperation function. When using the GDC GraphQL API, the FilterSet can be using the
convertFilterSetToGraphQL function. The API guide will provide information on what format the filters should be in for the API. Also
as the code is in TypeScript, the IDE will provide information on the format as well.

Obtaining Cohort Information

The current active cohort can be accessed via the selector selectCurrentCohort . This selector returns the current cohort, which is
the cohort that is currently being displayed in the Cohort Management Bar. Accessing the current cohort is done via the selector:

import {useCoreSelector, selectCurrentCohort} from '@gff/core';

const currentCohort = useSelector(selectCurrentCohort);
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1.27.3 Using the GDC Data Portal Application API

By using the selector, the component/application will be updated when the cohort changes. There are also selectors for getting a
particular field from the cohort. For example, to get the cohort name, the selector selectCurrentCohortName can be used. The
selectors are:

¢ selectCurrentCohort

¢ selectCurrentCohortName

¢ selectCurrentCohortId

¢ selectCurrentCohortFilters

¢ selectCurrentCohortModified

¢ selectCurrentCohortModifiedDatetime

¢ selectCurrentCohortSaved

¢ selectCurrentCohortCounts

The current active filters can be accessed via the selector selectCurrentCohortFilters . This selector returns the current filters,

which are the filters that are currently being displayed in the Cohort Management Bar. Accessing the current filters is done via
the selector:

import {useCoreSelector, selectCurrentFilters} from '@gff/core’;

const currentFilters = useSelector(selectCurrentCohortFilters);

By using the selector, the application will be updated when the filters change. The filters are returned as a FilterSet object
described above.

All the cohorts can be selected using the selector selectAllCohorts . This selector returns all the cohorts in the store. Accessing all
the cohorts is done via the selector:

import {useCoreSelector, selectAllCohorts} from '@gff/core';

const allCohorts = useSelector(selectAllCohorts);

1.27.3 Using the GDC Data Portal Application API

The GDC Data Portal provides a number of hooks for querying the GDC API. These hooks are located in the @gff/core package.
The hooks are designed to work in a manner similar to the RTL Query hooks. The hooks take arguments and return an object. The
object contains the data and the status of the query. The status of the query is stored in the isSuccess variable. The @gff/core
package also provides a set of selectors that return values stored in the core redux store: CoreStore.

There are a number of hooks and selectors that are available for querying the GDC API, a subset of which are shown below:

REST/GraphQL Cohorts Filters

useGetGenesQuery « selectCurrentCohort * useEnumFacets

useGetCasesQuery selectCurrentCohortFilters « selectRangeFacets

useGetSsmsQuery selectCurrentCohortCaseCount « fetchFacetContinuousAggregation
updateCohortFilter « fetchEnumFacets
removeCohortFilter . ...

Projects, Files, Cart Genomics Cases

« useGetProjectsQuery » useGenesSummaryData » useCaseSummary

* useGetFilesQuery * selectGenesSummaryData * selectCaseSummaryData
addFilesToCart * useSSMS * useAllCases
removeFilesFromCart selectSsmsSummaryData Oy
selectCart
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Case Information

The GDC Data Portal provides several hooks for querying case information. These hooks are located in the @gff/core package.
Cases can be queried using several different methods. The useAllCases hook returns all the cases in the GDC and can be filtered
by the current cohort as shown below

import {useCoreSelector, useAllCases} from '@gff/core';

const [pageSize, setPageSize] = useState(10);

const [offset, setOffset] = useState(0);

const [searchTerm, setSearchTerm] = useState<string>("");

const [sortBy, setSortBy] = useState<SortBy[]>([]);

const cohortFilters = useCoreSelector((state) =>
selectCurrentCohortFilters(state),

)i

const {data, isFetching, isSuccess, isError, pagination} = useAllCases({

fields: [
"case_id",
"submitter_id",
"primary_site",
"disease type",
"project.project_id",
"project.program.name",
"demographic.gender",
"demographic.race",
"demographic.ethnicity",
"demographic.days_to_death",
"demographic.vital_status",
"diagnoses.primary_diagnosis",
"diagnoses.age_at_diagnosis",
"summary.file_count",
"summary.data_categories.data_category",
"summary.data_categories.file count",
"summary.experimental_strategies.experimental_strategy",
"summary.experimental_strategies.file_count",
"files.file id",
"files.access",
"files.acl",
"files.file_name",
"files.file_size",
"files.state",
"files.data_type",

1,

size: pageSize,

filters: cohortFilters,

from: offset * pageSize,

sortBy: sortBy,

searchTerm,

1

The useAllCases hook takes a number of arguments:

e fields - The fields to return from the GDC API
* size - The number of cases to return

e filters - The filters to apply to the cases

e from - The starting index of the cases to return
e sortBy - The fields to sort the cases by

e searchTerm - The search term to use to search the cases
This call is used in the Table view tab of the Cohort Management Bar.

Information for a single case can be queried using the useCaseSummary hook. This call is used in the caseView page:
portal.gdc.cancer.gov/cases/5693302a-4548-4c0b-8725-0cb7c67bc4{8

const {data, isFetching} = useCaseSummary({
filters: {
content: {
field: "case id",
value: case_id,

}

op: "=",
}
fields: [

"files.access",
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"files.acl",
"files.data_type",
"files.file_name",
"files.file_size",
"files.file id",
"files.data_format",
"files.state",
"files.created_datetime",
"files.updated datetime",
"files.submitter id",
"files.data_category",
"files.type",
"files.md5sum",
"case_id",
"submitter_id",
"project.name",
"disease type",
"project.project_id",
"primary_site",
"project.program.name",
"summary.file_count",

"summary.data_categories.file_count",
"summary.data_categories.data_category",

"summary.experimental_strategies.experimental_strategy",
"summary.experimental strategies.file count",

"demographic.ethnicity",
"demographic.demographic_id",
"demographic.gender",
"demographic.race",
"demographic.submitter_id",
"demographic.days_to_birth",
"demographic.days_to_death",
"demographic.vital_status",
"diagnoses.submitter id",
"diagnoses.diagnosis_id",

"diagnoses.classification_of_tumor",

"diagnoses.age at_diagnosis",
"diagnoses.days to last follow up",

"diagnoses.days_to_last_known_disease status",

"diagnoses.days_to_recurrence",

"diagnoses.last_known disease status"]

3

The useCaseSummary hook takes a number of arguments:

¢ fields - The fields to return from the GDC API

e filters - The filters to apply to the cases and where the caseld is passed in

File Information

1.27.3 Using the GDC Data Portal Application API

Similar to the case information, the GDC Data Portal provides a number of hooks for querying file information. These hooks are
located in the @gff/core package. To get a list of files associated with a cohort, the useGetFilesQuery hook can be used. This call is
used in the Repository application which is used to display the files associated with a cohort. The useGetFilesQuery hook takes a

number of arguments:

import {
useCoreDispatch,
useCoreSelector,
selectCurrentCohortFilters,
buildCohortGglOperator,
joinFilters,
useFilesSize,

} from "@gff/core";

const coreDispatch = useCoreDispatch();

const [sortBy, setSortBy] = useState<SortBy[]>([]); // states to handle table sorting and pagination
const [pageSize, setPageSize] = useState(20);

const [offset, setOffset] = useState(0);

const repositoryFilters = useAppSelector((state) => selectFilters(state)); // as this is a app get the repository filters from the app state (local filters)
// get the cohort filters from the core state (global filters)

const cohortFilters = useCoreSelector((state) =>

selectCurrentCohortFilters(state),
)i

const {data, isFetching, isError, isSuccess} = useGetFilesQuery({
case_filters: buildCohortGglOperator(cohortFilters),
filters: buildCohortGqlOperator(repositoryFilters),

expand: [
"annotations", //annotations
"cases.project", //project_id
"cases",

1,

size: pageSize,

from: offset * pageSize,
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sortBy: sortBy,
3

The useGetFilesQuery hook takes a number of arguments:

e case filters - The filters to apply to the cases
e filters - The filters to apply to the files

¢ expand - The fields to expand

* size - The number of files to return

* from - The starting index of the files to return

¢ sortBy - The fields to sort the files by
Note this hook was designed to take global filters (e.g. the current cohort as case filters) and local filters (the Repository filters).

Information for a single file can be queried using the useFileSummary hook. This call is used in the File Summary View page
portal.gdc.cancer.gov/files/9b8960e1-619a-4477-8dff-54124716bcd9

const {data: {files} = {}, isFetching} = useGetFilesQuery({

filters: {

op: "=",

content: {

field: "file id",
value: setCurrentFile,

+

+
expand: [

"cases",
"cases.annotations",
"cases.project"”,
"cases.samples"
"cases.samples.portions",
"cases.samples.portions.analytes",
"cases.samples.portions.slides",
"cases.samples.portions.analytes.aliquots",
"associated entities",
"analysis",
"analysis.input_files",
"analysis.metadata.read_groups",
"downstream_analyses",
"downstream analyses.output files",
"index_files",

1,
1)

The useFileSummary hook takes several arguments:

e filters - The filters to apply to the cases and where the file uuid is passed in

¢ expand - The fields to expand

Sets: Gene, SSMS, and Case

Sets are supported by the GDC API and are used to create an entity that represents a set of items as a set_id. Sets are either gene
sets, SSM sets, or case sets. All of the GDC APIs support passing sets as a filter parameter. The GDC Data Portal provides a number
of hooks for creating and querying set information.

A set can be created using one of the following hooks:

¢ useCreateGeneSetFromValuesMutation
¢ useCreateSsmsSetFromValuesMutation
¢ useCreateCaseSetFromValuesMutation
¢ useCreateGeneSetFromFiltersMutation
¢ useCreateSsmsSetFromFiltersMutation
¢ useCreateCaseSetFromFiltersMutation
These functions will create a set from either a list of values or a filter set. The useCreate...SetFromValuesMutation hooks take a single

parameter values which is an array of values, while the useCreate...SetFromFiltersMutation hooks take one required parameter
filters that is either a filter set or JSON object. Both calls return the created set id if the set was successfully created.
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1.27.4 Creating a Cohort

As the above hooks are Redux Toolkit Query hooks, namely mutation hooks, they return a tuple of the form:
[mutationHook, response] which is a function to call the mutation and the response from the mutation. The mutation hook can be

used like:
const [createSet, response] = createSetHook();
const handleCreateSet = async () => {

const {data} = await createSet({
variables: {
values: ["TP53", "KRAS", "EGFR"],
+
3
if (response.isSuccess) {
dispatch(
addSet ({
setType,
setName: form.values.name.trim(),
setId: response.data as string,
1,

Once a set is created it can be altered using the following hooks:

* useAppendToGeneSetMutation
* useAppendToSsmSetMutation
¢ useRemoveFromGeneSetMutation

* useRemoveFromSsmSetMutation
Sets can be managed using the following actions:

* addSet
* removeSet

* updateSet
The following selectors are available for getting set information:

¢ selectAllSets
¢ selectSetById
¢ selectSetByName

* selectSetByType
Finally, the following hooks are available for querying set size:

* useGeneSetCountsQuery
* useSsmSetCountsQuery

* useCaseSetCountsQuery

1.27.4 Creating a Cohort

Depending on the application function, it may be beneficial to create a new cohort. Although the GDC Data Portal SDK provides a
number of functions for creating a new cohort, it is highly recommended that the application use the provided Button and
SaveCohortModal components to create a new cohort. The Button and SaveCohortModal components are located in the @gff/portal-
proto package.

-233/313 - © 2015-2024



Y O s~ W

1.27.5 Altering a Cohort

To create a cohort using the SaveCohortModal component the following code can be used: In summary, the above code flow is:

. The ProjectsCohortButton component renders a button with the label "Save New Cohort"

. When the button is clicked, it sets the state variable showSaveCohort to true, which triggers the rendering of the SaveCohortModal
component.

. The SaveCohortModal component passed:
. An onClose function that sets the showSaveCohort state variable to false.
. A filters prop, which is an object defining the filters for the cohort based on the selected projects.

. The SaveCohortModal will use the passed filter to create, name, and save the cohort when the save button is clicked.

Additional details on the SaveCohortModal component can be found in the Component Library section.

1.27.5 Altering a Cohort

Altering a cohort is done by dispatching actions to add, remove, or clear filters. The following actions are available for altering the
current cohort:

¢ updateCohortFilter
* removeCohortFilter

* clearCohortFilters

Note that all of these operations are applied to the current cohort. The current cohort is the cohort that is currently being
displayed in the Cohort Management Bar. The current cohort can be programmatically accessed via the selectCurrentCohort
selector. The current cohort's filters can be accessed via the selectCurrentCohortFilters selector.

Updating, Removing, and Clearing filters

To update the current selected cohort's filter, the updateCohortFilter action can be used. The updateCohortFilter action takes two
arguments:

interface UpdateFilterParams {
field: string;
operation: Operation;

where field is the field to update and operation is the operation to apply to the field. For example to update the
cases.project.project id field to include the project TCGA-ACC the following code can be used:

import {useCoreDispatch, updateCohortFilter} from '@gff/core’;
const coreDispatch = useCoreDispatch();

coreDispatch(updateCohortFilter({
field: "cases.project.project_id",
operation: {
op: "in",
content: {
field: "cases.project.project_id",
value: ["TCGA-ACC"],
Iy
+
)i

This will update the current cohort's filter to include the project TCGA-ACC. The removeCohortFilter action can be used to remove a
filter from the current cohort. The removeCohortFilter action takes a single argument:

interface RemoveFilterParams {
field: string;

}

where field is the field to remove. For example, to remove the cases.project.project id field from the current cohort's filter, the
following code can be used:
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import {useCoreDispatch, removeCohortFilter} from '@gff/core';
const coreDispatch = useCoreDispatch();
coreDispatch(removeCohortFilter({

field: "cases.project.project_id",

)i

This will remove the cases.project.project id field from the current cohort's filter. The clearCohortFilters action can be used to
clear all the filters from the current cohort. The clearCohortFilters action takes no arguments. For example, to clear all the filters
from the current cohort, the following code can be used:

import {useCoreDispatch, clearCohortFilters} from '@gff/core’;
const coreDispatch = useCoreDispatch();

coreDispatch(clearCohortFilters());

This will clear all the filters from the current cohort.

1.27.6 Updating the Cohort Name
The cohort name can be updated using the updateCohortName action. The updateCohortName action takes a single argument:

interface UpdateCohortNameParams {
name: string;

}

where name is the new name for the cohort. For example, to update the current cohort's name to My Cohort, the following code can
be used:

import {useCoreDispatch, updateCohortName} from '@gff/core’;
const coreDispatch = useCoreDispatch();

coreDispatch(updateCohortName ({
name: "My Cohort",
b))

This will update the current cohort's name to My Cohort .

1.27.7 Setting the Current Cohort
The current cohort can be set using the setCurrentCohort action. The setCurrentCohort action takes a single argument:

interface SetCurrentCohortParams {
cohortId: string;
}

where cohortlId is the id of the cohort to set as the current cohort. For example, to set the cohort with id 1234 as the current
cohort, the following code can be used:

import {useCoreDispatch, setCurrentCohort} from '@gff/core’;
const coreDispatch = useCoreDispatch();

coreDispatch(setCurrentCohort({
cohortId: "1234",
)i

This will set the cohort with ID 1234 as the current cohort.

1.27.8 Total Count Information
Count information can be queried using the useTotalCounts hook. This hook takes a number of arguments:

import {useTotalCounts} from "@gff/core";

const {data, isFetching, isSuccess, isError} = useTotalCounts();
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This will return the total counts for the GDC. The data in the response is of the form:

interface TotalCounts {

counts: {
caseCounts: number;
fileCounts: number;
genesCounts: number;
mutationCounts: number;
repositoryCaseCounts: number;
projectsCounts: number;
primarySiteCounts: number;

}

status: DataStatus;

where DataStatus is defined as:

export type DataStatus = "uninitialized" | "pending" | "fulfilled" | "rejected";

1.27.9 Application Card Counts
The application cards show the counts for the data required by them. The data types below are supported:

e caseCount

fileCount

* genesCount

mutationCount

¢ ssmCaseCount

sequenceReadCaseCount
* geneExpressionCaseCount
* mafFileCount

Each of these use a specific GraphQL query to the GDC Data API to get the count. If an application requires a specialized count,
then the developer will need to implement and register a count function that returns the following:

{
data: number, // The count for the specific data type
isFetching: boolean, // True if the query is fetching data
isSuccess: boolean, // True if query sucessfully completes
isError: boolean // True if the query has encountered an error
}

or use RTK Query's uselLazyQuery . For example:

import { graphqlAPISlice } from "../../gdcapi/gdcgraphql”;
import { buildCohortGqlOperator, FilterSet, joinFilters } from "../../cohort";

const graphQLQuery = °
query ssmsCaseCountQuery($ssmCaseFilter: FiltersArgument) {
viewer {
repository {
ssmsCases : cases {
hits(case_filters: $ssmCaseFilter, first: 0) {
total

* Injects endpoints for case counts for ssmsCounts
*/
const ssmsCaseCountSlice = graphqlAPISlice.injectEndpoints({
endpoints: (builder) => ({
ssmsCaseCount: builder.query<number, FilterSet>({
query: (cohortFilters) => {
const graphQLFilters = {
ssmCaseFilter: buildCohortGqlOperator(
joinFilters(cohortFilters ?? { mode: "and", root: {} }, {
mode: "and",
root: {
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1.27.10 Component Library

"cases.available variation data": {
operator: "includes",
field: "cases.available variation data",
operands: ["ssm"],
+
+
1,
),

Y

return {

graphQLFilters,
graphQLQuery,

Y
+
transformResponse: (response) =>

response?.data?.viewer?.repository?.ssmsCases?.hits?.total ?? 0,
1,
1,
1

export const { useLazySsmsCaseCountQuery } = ssmsCaseCountSlice;

This function then needs to be registered by adding the call:

import { CountHookRegistry} from "@gff/core";

CountHookRegistry.getInstance().registerHook("ssmCaseCount", useLazySsmsCaseCountQuery);

The count function is now registered with it name passed as the first argument to registerHook , and is used to set the value of the
countsField in the application registration described below. An appropriate place to add the registration call isin app.tsx.

1.27.10 Component Library

The GDC Data Portal provides a number of components that make it easy to develop applications for it. These components are
located in the @gff/portal-proto package. In several components, the GDC Data Portal uses the Mantine component library but
base components and encapsulates calls to the GDC API so that developers do not have to.

Buttons

The GDC Data Portal provides a number of buttons that can be used for various purposes. These buttons are located in the @gff/

portal-proto package. The buttons are:

¢ DownloadButton - A button that can be used to download data from the GDC API.

e SaveCohortButton - A button that can be used to save a cohort.

The DownloadButton component is used in the Repository application to download data from the GDC API. The DownloadButton
component takes a number of arguments:

<DownloadButton
inactiveText={"Download ${numFilesCanAccess} Authorized File${
numFilesCanAccess !== 1?7 "s" ; ""
)
activeText=""
disabled={
numFilesCanAccess === 0 ||

(user.username & dbGapList.length > 0 &% !checked)

endpoint="data"

extraParams={{
ids: (filesByCanAccess?.true || []).map((file) => file.file id),
annotations: true,
related files: true,

1

method="POST"

setActive={setActive}

/>

The parameters for the Download Button are defined in the GDC Data Portal 2.0 SDK API documentation. The DownloadButton
component will take care of calling the GDC API and downloading the data. The DownloadButton component will also provide status
that can be used with a progress bar or spinner to display the progress of the download.

The SaveCohortButton component is used in the Repository application to save a cohort.
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‘ m Save New Cohort

The SaveCohortButton component takes a number of arguments:

<CohortCreationButton
numCases={cohort1lCount}
label={cohortlCount.toLocaleString()}
filtersCallback={async () =>
generateFilters(caseSetIds[0], caseSetIds[1])
}
/>

The CohortCreationButton component will show the number of selected cases and will create a new saved cohort when the button
is clicked. The filtersCallback is a function that returns the filters for the cohort.

Modals

Modals are used to show transitory information or obtain information from the user. The GDC Data Portal provides many modals
that can be used for various purposes. One such modal is the SaveCohortModal component mentioned previously.

SAVE COHORT

Provide a name to save the cohort.

Name

New Cohort Name

Maximum 100 characters

¢ SaveCohortModal - A modal that can be used to save a cohort.
* Various modals for displaying information on Sets:

¢ CaseSetModal

* GeneSetModal

¢ MutationSetModal

* SaveOrCreateEntityModal - A modal that can be used to save or create a new entity.

These modals and others, are documented in the Portal 2.0 SDK API documentation.

Charts

Basic charts are provided for use within an application, although developers are free to use any desired charting library
compatible with React 18. The charts provided are:

e BarChart - A bar chart
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The BarChart component (based on Plotly) is passed data in the form:
import {PlotData} from "plotly.js";

export interface BarChartData {
datasets: Partial<PlotData>[];
yAxisTitle?: string;
tickvals?: number[];
ticktext?: string[];
label text?: string[] | number[];
title?: string;
filename?: string;

Where datasets is an array of PlotData objects, which at the minimum contain the x and y fields.

The yAxisTitle is the title for the y-axis, the tickvals and ticktext are the tick values and text for the x-axis, the label text isthe
text for the labels, the title is the title for the chart, and the filename is the filename to use when downloading the chart.

Note that BarChart needs to be imported as a dynamic component:

import dynamic from "next/dynamic";

const BarChart = dynamic(() => import("@/components/charts/BarChart"), {
ssr: false,
b

e Cancer Distribution - A cancer distribution chart
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The CancerDistribution component (based on Plotly) is different as it passed the Gene Symbol and optionally cohort and gene
filters.

interface CNVPlotProps {
readonly gene: string;
readonly height?: number;
readonly genomicFilters?: FilterSet;
readonly cohortFilters?: FilterSet;

These charts and others are documented in the GDC Data Portal 2.0 SDK API documentation.

Facets

Facet components are provided for use in building local filters for an application. There are several types of facet components:

* EnumFacet - A facet that is used to filter on an enum field

* DateFacet - Afacet that is used to filter a date field

* NumericRangeFacet - A facet that is used to filter on a range field

* PercentileFacet - A facet that is used to filter on a percentile field
¢ AgeRangeFacet - A facet that is used to filter on an age range field
* TextFacet - Afacet that is used to filter a text field

* BooleanFacet - Afacet that is used to filter on a boolean field
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Primary Site Q ('O

Name = Cases o
() adrenal gland 851 (0.98%)
D anus and anal canal 235 (0.27%)
D base of tongue 24 (0.03%)
() bladder 1,725 (1.99%)
D bones, joints and articular cartilage of limbs 268 (0.31%)
D bones, joints and articular cartilage of other and unspecified sites 456 (0.53%)
© 61 more

Enum Facet
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1.27.10 Component Library

[: O

Days

From =

O To <

> eg. -90 years
< eg. 90 years

Apply

Name w

() =50to <60 years
(O =40to <50years
(O =30to <40 years
(O =20to <30years
(O =10to <20 years
() =z0to<10years

Range Facet

o
Cases

9,813 (11.34%)
6,287 (7.27%)
2,420 (2.80%)
1,406 (1.63%)

163 (0.19%)
12,561 (14.52%)

o 3 more
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Analysis Input Files Created Datetime

[ Since ]—[ Through ]

Date Range Facet

Lymph Nodes Tested

I

From

v
\'

eg. 0 range

To

IA

< eg. 999999 range

\, J

Number Range Facet
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Percent Tumor Cells

From > > eg. 0 percent
] To < < eg. 100 percent
Apply

Name Cases <
() =50to <60 % 803 (0.93%)
(O =240to <50 % 469 (0.54%)
(O =230to <40 % 281 (0.32%)
(O 220t0o<30% 181 (0.21%)
(O =210to<20% 8 (0.10%)
(O 20to<10% 1,492 (1.72%)

€ 4 more

Percentile Facet

-244/313 - © 2015-2024



1.27.10 Component Library

Age at Diagnosis

From > > eg. -90 years

o To < < eg. 90 years
Apply
Name + Cases o

() =50to <60 years 8,569 (9.90%)
(O =40to <50years 4,726 (5.46%)
() =30to <40 years 2,259 (2.61%)
(O =20to <30years 973 (1.12%)
(O =10to <20 years 2,107 (2.44%)
(O =0to<10years 4,109 (4.75%)

€ 3 more

Age Range Facet
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Diagnoses Annotations Case Id

Enter Diagnoses Annotations Case Id

Exact Value Facet

Is Cancer Gene Census

Cases
@ ) 14,830

Toggle Facet

The facet components are documented in the GDC Data Portal 2.0 SDK API documentation. As these components are passed data
fetcher and filter management hooks, they can be used for both cohort and local filters in an application.

VerticalTable

The VerticalTable component is used to display data in a table format. The VerticalTable component is a Mantine component using
React table version 8. The VerticalTable component has a number of parameters, the most important being data, columns, and
filters. The data is the data to display in the table, the columns are the columns to display in the table, and is where the fields are
rendered. The table has support for searching, sorting, and pagination. It can be configured to render many different types of
columns, including text, numeric, and date. The table can also be configured to use React components for rendering columns. The
Vertical Table is used for most of the table views in the GDC Data Portal. There are a number of examples of its use and is
documented in the GDC Data Portal 2.0 SDK API documentation.
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Total of 86,513 Cases

@] Cart Slides Case ID Project Primary Site Gender Files Annotations
O (=) 1) TARGET-52-PAKHTL 7] TARGET-RT Kidney male 19 0
O (=) 1) TARGET-52-PAUCG) 7 TARGET-RT Kidney female 19 0
@] (=) 7] TARGET-52-PATFXW 7] TARGET-RT Kidney male 20 0
@) 1) TARGET-52-PATENH 7 TARGET-RT Kidney female 20 0
@) 1) TARGET-52-PARUGK 7 TARGET-RT Kidney male 20 0
@) 7] TARGET-52-PA|NFZ 7] TARGET-RT Kidney male 19 0
@) =) 7) TARGET-52-PASXGF %) TARGET-RT Kidney male 12 0
O (=) 7) TARGET-52-PAJLRA 7 TARGET-RT Kidney female 18 0
O = 7) TARGET-52-PAVYKD 7] TARGET-RT Kidney female 8 0
@] (=) 7] TARGET-52-PARZRH 7 TARGET-RT Kidney male 19 0
Show| 10 ¢ |Entries Showing 1-10 of 86,513 cases N 2 3 4 5 - 852 > »

Vertical Table

1.27.11 Style Guide

The GDC Data Portal Style Guide provides a comprehensive reference for creating consistent designs adhering to the Data Portal's
visual and accessibility standards. Within the Style Guide, you will find information about our predefined styles, available library of
pre-built components, as well as guidelines on best practices for accessibility, responsive design, and usability.

1.27.12 Application Development
Getting Started

The GDC Data Portal 2.0 is a monorepo that contains all the code for the GDC Data Portal. The monorepo is managed using lerna
and npm, and contains the following packages:

e @gff/core - Contains the core components and hooks for the GDC Data Portal.

e @gff/portal-proto - Contains the UI components and application framework (using Next]S) for the GDC Data Portal.

Note that in the future, the UI components located in the @gff/portal-proto package will be refactored into a separate package,
and @gff/portal-proto will be renamed to @gff/portal .

Developers can get started by cloning the repo and following the instructions in the README.md file.

Application Layout

A typical application will have the following layout. The main section of the application is the area where components like tables,
graphs, and other components are displayed. Local filters are displayed on the left side and depending on the number of facets,
will scroll vertically. This is a typical layout but other layouts are possible, like in the case of ProteinPaint. Applications are
encouraged to use vertical space as much as possible, as horizontal scrolling can be a poor user experience.

This section will describe parts of the Project application and how it is structured. The Project application is a simple application
that displays a table of projects and allows the user to filter the projects by a number of filters. As the local filters are selected the
table display is updated, but the cohort is not changed (i.e. cohort filters are not updated). The Project application's source code is
in the @gff/portal-proto package in the src/features/projectsCenter directory. The user can create a new saved cohort by selecting
projects and clicking the "Save New Cohort" button. This will open a modal that will allow the user to name the cohort and save it.
The Project application is a good example of how to use the GDC Data Portal 2.0 SDK to create an application.
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Major Sections of an Application

1.27.13 Local State

Depending on the application, it may be necessary to maintain the local state. For example, in the Projects application, the selected
local filters, in this case, represented as Enumeration Facets, are stored in the local state. This allows the application to remember
the selected filters when the user navigates away from the page and then returns. Persisting the state uses [Redux Toolkit] and
[Redux Persist] to store the state in local storage. While the CoreState is managed by the portal core, the local state is managed by
the application. Using a separate store for the local state allows the application to manage the state without having to worry about
affecting the core state.

The GDC Data Portal core package provides a number of functions to assist in the creation and persisting of the redux store and
will create handlers such as 'AppState’, 'AppDispatch’, and 'AppSelector'. The 'AppState' is the type of the local state, the
AppDispatch is the type of the dispatch function, and the 'AppSelector' is the type of the selector function.

All of these can be automatically created using the createAppStore function:

import {createAppStore} from "@gff/core";
import {projectCenterFiltersReducer} from "./projectCenterFiltersSlice";

const PROJECT_APP_NAME = "ProjectCenter";
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// create the store, context and selector for the Project Center
// Note the project app has a local store and context which isolates
// the filters and other store/cache values

const reducers = combineReducers ({
projectApp: projectCenterFiltersReducer, // An application may have more that one reducer
1)

export const {id, AppStore, AppContext, useAppSelector, useAppDispatch} =
createAppStore({
reducers: reducers,
name: PROJECT APP_NAME,
version: "0.0.1",

3

export type AppState = ReturnType<typeof reducers>;

Calling this function will create the local store given the reducers, its name, and version number of the application. The name of
the application is used to create the local storage key for the application. The id is the id of the application and is used to create
the local storage key. The AppStore is the local store, the AppContext is the local context, the useAppSelector is the selector hook, and
the useAppDispatch is the dispatch hook.

Since there is now a local store, developers can create a slice associated with the local state. This is a standard Redux Toolkit slice
and will contain the reducer, actions, and selectors for the local state.

Persisting the Local State

If it is desirable to persist the local state, this is done with the persistReducer function from the redux-persist package. Any reducer
can be persisted by creating a persisted store and passing the reducer to the persistReducer function. For example, the
createAppStore function can be modified to persist the local filter state as:

import {combineReducers} from "redux";

import {persistReducer} from "redux-persist";

import storage from "redux-persist/lib/storage";

import {createAppStore} from "@gff/core";

import {projectCenterFiltersReducer} from "./projectCenterFiltersSlice";

const PROJECT_APP_NAME = "ProjectCenter";

const persistConfig = {
key: PROJECT APP NAME,
version: 1,
storage,
whitelist: ["projectApp"],
Y

// create the store, context and selector for the Project Center
// Note the project app has a local store and context which isolates
// the filters and other store/cache values

const reducers = combineReducers ({
projectApp: projectCenterFiltersReducer,
b

export const {id, AppStore, AppContext, useAppSelector, useAppDispatch} =
createAppStore({
reducers: persistReducer(persistConfig, reducers),
name: PROJECT APP_NAME,
version: "0.0.1",
3

export type AppState = ReturnType<typeof reducers>;

For example, the projectCenterFiltersSlice.ts which handles the local filters, is defined as:

import {createSlice, PayloadAction} from "@reduxjs/toolkit";
import {Operation, FilterSet} from "@gff/core";
import {AppState} from "./appApi";

export interface ProjectCenterFiltersState {
readonly filters: FilterSet;
}

const initialState: ProjectCenterFiltersState = {
filters: {mode: "and", root: {}},
Y

const slice = createSlice({
name: "projectCenter/filters",
initialState,
reducers: {
updateProjectFilter: (
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state,
action: PayloadAction<{ field: string; operation: Operation }>,
) =>{
return {
...state,
filters: {
mode: "and",
root: {
...state.filters.root,
[action.payload.field]: action.payload.operation,
}
+
}

}
removeProjectFilter: (state, action: PayloadAction<string>) => {
// eslint-disable-next-line @typescript-eslint/no-unused-vars
const {[action.payload]: _, ...updated} = state.filters.root;
return {
...state,
filters: {
mode: "and",
root: updated,
+
};
}
clearProjectFilters: () => {
return {filters: {mode: "and", root: {}}};
+
+
extraReducers: {},

1}

export const projectCenterFiltersReducer = slice.reducer;
export const {updateProjectFilter, removeProjectFilter, clearProjectFilters} =
slice.actions;

export const selectFilters = (state: AppState): FilterSet | undefined =>
state.projectApp.filters;

export const selectProjectFiltersByName = (
state: AppState,
name: string,
): Operation | undefined => {
return state.projectApp.filters.root[name];
}

The above code creates a slice for the local state. The slice contains the reducer and the actions for the local state.

The reducer is projectCenterFiltersReducer and the actions are updateProjectFilter, removeProjectFilter, and clearProjectFilters .
The selectors are selectFilters and selectProjectFiltersByName . The selectFilters selector returns the filters for the application,
while the selectProjectFiltersByName selector returns the filter for a given name.

1.27.14 Application Hooks

The above can be used to define hooks for use in the local filter EnumFacet component. For example, the useProjectFiltersByName
hook is implemented as:

export const useUpdateProjectsFacetFilter = (): UpdateFacetFilterFunction => {
const dispatch = useAppDispatch();
// update the filter for this facet

return (field: string, operation: Operation) => {
dispatch(updateProjectFilter({field: field, operation: operation}));
};
};

Clearing the local filters is done using the clearProjectFilters action:

export const useClearProjectsFacetFilters = (): ClearFacetFiltersFunction => {
const dispatch = useAppDispatch();
// clear the filters for this facet

return () => {
dispatch(clearProjectFilters());

}
}

Note that the dispatch function is the useAppDispatch hook returned by the createAppStore function. The user-selected local filters
can be retrieved using the useProjectsFilters hook created by combining the useAppSelector hook and the selectFilters selector :
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export const useProjectsFilters = (): FilterSet => {
return useAppSelector((state) => selectFilters(state));

Y

1.27.15 Creating a New Cohort

The Project application allows users to create a new cohort from the selected projects. The cohort is created using the
SaveCohortModal component. The SaveCohortModal component passes the current cohort filters and the local project filters to create
a new saved cohort. In the case of the Project application, the SaveCohortModal component is used in a button component. The
button component is passed the selected projects and the SaveCohortModal component is rendered when the button is clicked. The
SaveCohortModal component passes the current cohort filters and the local project filters to create a new saved cohort. The
SaveCohortModal component is used in the Project application as:

import React, {useState} from "react";

import {Button, Tooltip} from "@mantine/core";

import {CountsIcon} from "@/ components/tailwindComponents";

import SaveCohortModal from "@/components/Modals/SaveCohortModal";

const ProjectsCohortButton = ({pickedProjects,}: { pickedProjects: string[]; }): JSX.Element => {
const [showSaveCohort, setShowSaveCohort] = useState(false);

return (
<>
<Tooltip
label="Save a new cohort of cases in selected project(s)"
withArrow
>
<span>
<Button
data-testid="button-create-new-cohort-projects-table"
variant="outline"
color="primary"
disabled={pickedProjects.length == 0}
leftIcon={
pickedProjects.length ? (
<CountsIcon $count={pickedProjects.length}>
{pickedProjects.length}{" "}
</CountsIcon>
) & null
}
onClick={() => setShowSaveCohort(true)}

className="border-primary data-disabled:opacity-50 data-disabled:bg-base-max data-disabled:text-primary"
>

Save New Cohort

</Button>
</span>
</Tooltip>
{showSaveCohort & (
<SaveCohortModal
onClose={() => setShowSaveCohort(false)}
filters={{
mode: "and",
root: {
"cases.project.project_id": {
operator: "includes",
field: "cases.project.project_id",
operands: pickedProjects,
}
+
1
/>
)}
</>

export default ProjectsCohortButton;

This custom button component uses the state variable showSaveCohort to determine if the SaveCohortModal component needs to be

shown. The SaveCohortModal component is passed to the current list of projects selected by the user and handles the creation of the
cohort and saving it.

1.27.16 Application Demo
In addition to the actual application, it can have a demo. The demo can be used to show the application's functionality and is

shown when the demo button is clicked. The demo button is shown when the application is registered with hasbemo: true, as
described in the Application Registration section.
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The application can determine if the demo button should be shown by using the useHasDemo hook. The useHasDemo hook returns a
boolean indicating if the demo button should be shown. The demo button can be shown using the following code:

import {useIsDemoApp} from "@/hooks/useIsDemoApp";

const GenesAndMutationFrequencyAnalysisTool: React.FC = () => {
const isDemoMode = useIsDemoApp();

1.27.17 Application Registration

An application needs to be "registered" to be used in the GDC Data Portal. Registration is done by adding the application using
createGdcAppWithOwnStore function. If the app is not using its store, then the createGdcApp function can be used.

import {createGdcAppWithOwnStore} from "@gff/core";
import {AppContext, AppStore, id} from "@/features/projectsCenter/appApi";
import {ProjectsCenter} from "@/features/projectsCenter/ProjectsCenter";

export default createGdcAppWithOwnStore({
App: ProjectsCenter,
id: id,
name: "Projects Center",
version: "v1.0.0",
requiredEntityTypes: [],
store: AppStore,
context: AppContext,
1)

export const ProjectsCenterAppId: string = id;

The above code registers the application with the GDC Data Portal. The createGdcAppWithOwnStore function takes a number of
arguments:

* App: React.ComponentType - The application component

e id:string - The id of the application

* name: string - The name of the application

e version: string - The version of the application

¢ requiredEntityTypes : string[] - The required entity types for the application
* store: Store - The store for the application

¢ context : Context - The context for the application

The required entity types are the data types that the application requires to function. For example, the Mutation Frequency
application requires the ssms entity type. While this value is not currently used, it will be in the future to determine if the
application has the data it needs to run.

The other registration needed for the application is in packages/portal-proto/src/features/user-flow/workflow/registeredApps.tsx
This file contains an array of registered applications. For example the entry for the Project Center is:

import ProjectsIcon from "public/user-flow/icons/crowd-of-users.svg";

name: "Projects",
icon: (<ProjectsIcon
width={64}
height={64}
viewBox="0 -20 128 128"
role="img"
aria-label="Projects icon" />),
tags: [1,
hasDemo: false,
id: "Projects",
countsField: "caseCount",
description: "View the Projects available within the GDC and select them for further exploration and analysis.",
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1.27.18 Source Code Layout

The above code registers the Project Center application with the GDC Data Portal. The members of the object are:

¢ name The name of the application

e icon Theicon as an SVG file, its size and position can be adjusted using the width, height, and viewBox properties

* tags The tags for the application used for searching (which is not currently active)

¢ hasDemo A boolean indicating if the application has a demo. If so, the demo button will be shown.

e id The id of the application, which needs to match the id of the application registered in the createGdcAppWithOwnStore function
* countsField The field to use for the counts in the application. This is used to determine if the application can be used.

e description The description of the application

* noDataTooltip The tooltip to show if the application has no data

When the application is registered, it will be available in the GDC Data Portal. The application can be accessed by clicking on the
application card. The visual elements of the card are:

lcon ~ B |+ RunApp — Demo

Title \\ Demo | |« Run App Demo ProteinPaint -
ProtenPamnt ~ Visualize mutations in

14,528 Cases protein-coding genes by
consequence type and
protein domain.

_ _ Detailed
Applicable number of cases in description 14,528 Cases

current cohort

Application Card and Associated Elements

1.27.18 Source Code Layout

While developers have freedom in structuring application code, the following is a recommended layout for an application's source

code:
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v genomic
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Charts.tsx

App registration
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mutations.json
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s SSMSPanel.tsx

types.ts
utils.ts

Application Source Code Layout

1.27.19 Appendix
Using Selectors and Hooks

Although a complete guide to React hooks and selectors is out of the scope of this document, a brief overview of how to use them
for application development is provided. For more information on hooks and selectors please see the React Hooks documentation.
As the GDC uses the Redux-toolkit, calls described in the Redux Toolkit documentation are used as examples.

SELECTORS

Selectors are used to access the state of the GDC Data Portal's main redux store. Using selectors is the preferred method for
accessing the state of the GDC Data Portal. Selectors are functions that take the state as an argument and return a value.

import {useCoreSelector, selectCurrentCohort} from '@gff/core’;

const currentCohort = useSelector(selectCurrentCohort);

The selector will return the current value of the item in the store. Consult the GDC 2.0 API documentation for a complete list of
selectors.

HOOKS

Fetching data from the GDC API is done via hooks. Hooks are functions that take arguments and return a value. The value
returned is typically a promise that resolves to the data requested. The GDC Data Portal provides a number of hooks for fetching
data from the GDC 2.0 API. These hooks are located in the @gff/core package.

import {useGeneSymbol} from '@gff/core';
const {data: geneSymbolDict, isSuccess} = useGeneSymbol(

field === "genes.gene id" ? facetValues.map((x) => x.toString()) : [],
)i
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1.27.19 Appendix

GDC Data Portal hooks are designed to work similarly to the RTL Query hooks. The hooks take arguments and return an object,
which contains the data and the status of the query. The status of the query is stored in the isSuccess variable. The data returned
from the query is stored in the data variable. The object returned from a GDC hook is of the form:

data: any;
isSuccess: boolean;
isLoading: boolean;
isError: boolean;
error: Error;

where data is the data returned from the query, isSuccess is a boolean indicating if the query was successful, isLoading is a
boolean indicating if the query is currently loading, isError is a boolean indicating if the query resulted in an error, and error is
the error returned from the query.

Querying the GDC API Directly

There may be cases where there is a need to query the GDC API directly. The GDC Data Portal provides a number of functions for
querying the GDC API. These functions are located in the @gff/core package and include:

* fetchGdcProjects - Fetches project data

* fetchGdcAnnotations - Fetches annotation data

e fetchGdcSsms - Fetches ssms data

* fetchGdcCases - Fetches cases data

e fetchGdcFiles - Fetches files data

The functions are wrappers around fetchGdcEntities function. The fetchGdcEntities function takes a number of arguments:

export interface GdcApiRequest {
readonly filters?: GqlOperation;
readonly case filters?: GqlOperation;
readonly fields?: ReadonlyArray<string>;
readonly expand?: ReadonlyArray<string>;
readonly format?: "JSON" | "TSV" | "XML";
readonly size?: number;
readonly from?: number;
readonly sortBy?: ReadonlyArray<SortBy>;
readonly facets?: ReadonlyArray<string>;

There is also support for the GraphQL API. The fetchGdcGraphQL function takes two arguments:

export const graphqlAPI = async <T>(
query: string,
variables: Record<string, unknown>,
): Promise<GraphQLApiResponse<T>> => ...

where query is the GraphQL query and variables are the variables for the query.
API DOCUMENTATION
To access the Developers documentation for the GDC API, use the following commands in your terminal:

git clone git@github.com:NCI-GDC/gdc-frontend-framework.git
cd gdc-frontend- framework/
git checkout feat/with_api_docs

Next, within the repo, open docs/api/index.html in your browser.
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Version

v2.5.0

v2.4.0

v2.3.1

v2.3.0

v2.2.0

v2.1.0

v2.0.0

v1.30.4

v1.30.0

v1.29.0

v1.28.0

v1.25.1

v1.25.0

v1.24.1

v1.23.1

v1.23.0

v1.22.0

v1.21.0

v1.20.0

v1.19.0

v1.18.0

v1.17.0

v1.16.0

v1.15.0

v1.14.0

v1.13.0

v1.12.0

v1.11.0

v1.10.0

v1.9.0

v1.8.0

v1.6.0

v1.5.2

vl4.1l

v1.3.0

Date

June 30, 2025
March 20, 2025
November 21, 2024
October 29, 2024
June 26, 2024

April 30, 2024
February 8, 2024
May 11, 2023

July 8, 2022

August 23, 2021
May 17, 2021
August 14, 2020
July 2, 2020

March 10, 2020
December 10, 2019
November 6, 2019
July 31, 2019

June 5, 2019

April 17, 2019
February 20, 2019
December 18, 2018
November 7, 2018
September 27, 2018
August 23, 2018
June 13, 2018

May 21, 2018
February 15, 2018
December 21, 2017
November 16, 2017
October 24, 2017
August 22, 2017
June 29, 2017

May 9, 2017
October 31, 2016

September 7, 2016
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1.28.1 Release 2.5.0

Version Date

v1.2.0 August 9th, 2016
v1.1.0 June 1st, 2016
v1.0.1 May 18, 2016

1.28.1 Release 2.5.0

GDC Product: GDC Data Portal
Release Date: June 30, 2025

New Features and Changes

.

New Analysis Tool: Copy Number Segment:

Visualize copy number data over a gene or region, either as segment view (<1000 segments), or as density plot (>1000
segments).

Home Page:

Cohorts created via the body plot will no longer include tissue or organ of origin among their filters. These cohorts will be based
solely on relevant primary site filters.

Tooltips displayed upon mouseover of the body plot's major primary sites now contain accurate case counts. File counts will no
longer be displayed.

Cohort Builder:

INRG Stage and Medulloblastoma Molecular Classification have been added as default cards to the Disease Specific
Classifications category.

A new "Other Clinical Attributes" category has been added with default cards for BMI, Weight, Height, Risk Factors, Menopause
Status, Comorbidities, Pregnancy Outcome, and Number of Pregnancies.

The "Molecular Filters" category has been renamed to "Genomic Filters".
Clinical Data Analysis:

Additional Other Clinical Attributes properties (BMI, Weight, Height, Risk Factors, Menopause Status, Comorbidities, Pregnancy
Outcome, and Number of Pregnancies) are now available.

User-defined custom bin names are now limited to 100 characters.
Gene Expression Clustering:

Supported option to cluster and uncluster genes. When genes are not clustered, show options to sort the genes by input genes
order or by genes name.

A maximum of 50,000 identifiers will now be accepted when entering or uploading identifiers for filtering or creating cohorts/
sets

Responsiveness improvements have been made to Cohort Comparison and Set Operations.

When saving sets via the gene and mutation tables, the "Save top" option will no longer be available if genes/mutations have
been selected in the tables. This ensures that only user-selected items are saved to the set.

Sets will no longer have autogenerated default names when created via the genes and mutations tables.
Search functionality for all mutations tables has been extended to support searching by ssm _id.

Filter cards for strings have been improved by preserving case sensitivity for display, validating duplicate entries, and providing
error notifications for non-unique values.

The filters panel in the Annotations Browser now allows for all filters to be reset and for filter cards to be expanded or
collapsed.

Ensured consistent display of the "Session Expired" alert when users are logged out due to session expiration.

Reduced redundant font resource requests during image downloads to improve download performance.
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Minor UX/UI and text improvements.

Bugs Fixed Since Last Release

Section 508 Accessibility:
Improved text readability and fixed layout issues at 200% zoom across the portal.

Ensured that the page announcing the retirement of the Legacy Archive works properly with screen readers and other assistive
tools.

Clinical Data Analysis:

Improved the survival plot downloads by adding missing property names and fixing label cutoff issues.
Fixed an issue where axis labels may not be fully displayed in the Box and the QQ plots.

Disco Plot:

Detect and skip SV/fusion events with breakpoints in unassembled scaffolds.

Re-enabled genotyping array-based CNV display in disco for some TARGET cases.

Gene Expression Clustering:

Added geneset edit Ul in Clustering button menu. This is separate from the geneset edit Ul in "Genes" menu, which is only
applicable to non-clustering row groups.

Removed option to delete group of genes used for clustering.

Allowed server-side recaching attempts to correctly recover or exit on errors.
OncoMatrix:

Fixed the numeric CNV legend alignment.

Allowed server-side recaching attempts to correctly recover or exit on errors.
ProteinPaint:

Hover over mutations to show tooltip showing consequence to be 508 compliant.
Avoid showing blank sunburst chart on clicking mutations.

Lollipop will not break when cohort filter contains gene mutations.

Variant List menu will not show CNV tab when there is no CNV data.
Single-Cell RNAseq:

Persisted the same cohort in demo mode, regardless of user selection.

Cohorts created via the Age At Diagnosis table in Cohort Comparison will now have the correct composition.

The "Remove from existing mutation set" option in the mutations tables now behaves correctly when attempting to remove all
mutations in the table from the set.

Replacing cohorts from within a tool now behaves as expected.

The "View Images" button in the Repository will only be enabled when slide images are present in the files table.
The "File Count by Project" table in the Cart is now correctly sorted.

Ensured the Annotations table resets to the first page when filters are changed.

Analysis tools are now always sorted in alphabetical order in the Analysis Center.

Fixed the left-hand filters panels across the portal to render consistently at the correct full height on initial load.

Fixed an issue where filter cards for numbers did not accept decimal values between 0 and 1.

-259/313 - © 2015-2024
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Known Issues and Workarounds

Section 508 Accessibility:

There are known Section 508 accessibility issues that the GDC plans to address in subsequent releases. If a user encounters a
Section 508 barrier, please contact GDC Support (support@nci-gdc.datacommons.io) for assistance. Known Section 508 issues
are identified below.

There are keyboard focus and navigation issues in analysis tools that use popup windows/overlays for custom user selections.
Impacted analysis tools include BAM Slicing, Sequence Reads, Gene Expression Clustering, OncoMatrix, and ProteinPaint.

Heatmaps within the Sequence Reads tool do not contain concise alternative text or equivalent alternatives.
In the Gene Expression Clustering tool and OncoMatrix, there are no headers for genes, clusters, and/or cases in the heatmap.

In the Gene Expression Clustering tool, color is used to convey gene expression values but there are no patterns to convey the
same information as color. Color is also used in ProteinPaint and the Sequence Reads tool to convey consequence type but there
are no distinguishing patterns.

Some text can be difficult to read on a small screen at a 200% zoom level.

No notification is provided to warn logged-in users of an upcoming timeout due to inactivity.

Survival Plot:

In Mutation Frequency, the downloaded image may display a survival curve when none is plotted within the portal.

When the survival plot is zoomed in and an image is downloaded, the curves within the image may extend beyond the y-axis.
Cohort MAF:

A downloaded file may be corrupted if the server data processing is terminated after 5 minutes in order to conserve server
resources. There will be a red banner above the MAF controls to indicate the termination.

ProteinPaint:

The ProteinPaint tool uses 1 year = 365 days, instead of 365.25 days, causing different age values to be displayed in
ProteinPaint and other areas of the portal.

ProteinPaint, OncoMatrix, Gene Expression:
These rendered views do not get updated when a user logs in or out - a manual browser refresh is required.

Using multiple browser tabs with the portal when adding or removing files from the Cart may result in the Cart not being
updated as expected.

In the files, cases, and annotations tables, the case ID search field is case-sensitive. If the search does not return the
expected results, try changing the input to uppercase as case IDs are most commonly uppercased.

Cohorts filtered by mutated genes and SSMs not in those genes will result in 0 cases since the mutations have to belong to
those particular genes in order to match cases for the results. As a workaround, first filter the cohort by the mutated genes and
export the cohort using the Export Cohort feature in the Cohort Bar. Then, reimport the cohort using the Import New Cohort
feature before applying the SSM filters.

The case count displayed above the table in the Repository can be incorrect when applying filters based on samples (e.g.
Tissue Type) or input files.

The Slide Image Viewer will display a black image temporarily if a user zooms in on a slide then switches to another slide.

The TSV of the Most Frequent Somatic Mutations table in the Case Summary Page does not reflect the displayed
information in the table if a search filter has been applied.

Repeated and consecutive uses of the browser's back and/or forward buttons to return to a previously viewed page may result
in a different page being displayed than the one indicated in the browser address bar.

1.28.2 Release 2.4.0

GDC Product: GDC Data Portal
Release Date: March 20, 2025
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New Features and Changes

New Analysis Tool: Single-Cell RNAseq:

Visualize single-cell RNA-Seq data with tSNE/UMAP plots, gene expression overlays and contour maps.

Load differentially expressed genes and GSEA analysis.

Load violin plot to summarize gene expression.

New CNV Categories:

New CNV categories (Amplification, Gain, Homozygous Deletion, and Heterozygous Deletion) are now available.

The genes table and its associated TSV download in Mutation Frequency have been updated with the new CNV categories.
The Cancer Distribution tool in the Gene Summary Page has been updated to reflect the new CNV categories.

Cohort Builder:

Search behavior has been enhanced by automatically populating the search bar of selected cards as appropriate. Additionally,
search accuracy has been improved by ensuring that additional values matching the search input will be returned in the
results.

Child Pugh Classification, Ishak Fibrosis Score, and Weiss Assessment Score have been added as default cards.
The deprecated property, Tumor Code, is no longer a default card.

Clinical TSV and JSON:

Other Clinical Attribute properties are now available.

TSV headers have been standardized.

All properties directly associated with a case, such as Primary Site and Disease Type, are now included
File Summary Page:

BAM metrics have been added.

The Workflow Completion Date has been removed.

OncoMatrix:

By default hide "splice region" consequence mutations.

Support 5-category CNV: in OncoPrint mode, plot a white border around SSM to better distinguish it from CNV when columns
are wide enough.

Continuous variable row label menu supports option to edit bar height and color.
Allow users to modify colors from the legend.
Gene Expression Clustering:

Avoids showing genes with no expression values (due to an issue of ProteinPaint GENCODE v36 data that affects only certain
genes; data issue will be fixed at the next release).

Make zscore transformation a checkbox option in Clustering menu.
Cohort MAF:

Allow users to sort the table of MAF files.

A bar plot has been added to display the MAF file size.

The deprecated Sample Type property has been replaced by new sample properties (Tissue Type, Tumor Descriptor, Specimen
Type, and Preservation Method) in the Sample Sheet.

Deprecated properties (Analyte Type ID, Is FFPE, OCT Embedded, and Tumor Code) have been removed from the biospecimen
tree in the Case Summary Page.

As appropriate, deprecated properties (Premature at Birth, Metastasis at Diagnosis Site, Pregnant at Diagnosis, Treatment
Anatomic Site) have been removed or replaced in the Clinical Data Analysis tool. Additionally, a new Other Clinical Attribute
category has been created.

Case counts are no longer displayed for cases with missing Age At Diagnosis values in Cohort Comparison.
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Updated the Repository and Cart to display Sample Sheet and Metadata downloads as separate buttons for better visibility.

Minor text and styling improvements.

Bugs Fixed Since Last Release

Section 508 Accessibility:

Responsiveness has been improved for the Clinical Data Analysis tool and the Manage Sets page.

Aria-hidden elements in the Cohort Bar are no longer focusable.

A conflict where using the ESC key to close dropdown menus also unintentionally closed modals has been resolved.

The "Existing Cohort with Selected Cases" option of the "Save New Cohort" feature in Clinical Data Analysis now creates
cohorts with the correct composition.

Links to the GDC Data Transfer Tool page have been updated to point to the correct location.

Data in arrays are now included in the clinical and biospecimen TSVs.

Fixed an intermittent issue where Quick Search navigation would randomly fail, preventing users from reaching the expected
page.

Cohort MAF:

Long-running downloads are now terminated after 5 minutes.

On successful downloads, the number of empty or failed MAF files is indicated to the user.

Gene Expression Clustering:

Show value when it's equal to 0 in mouseover tooltip and click menu.

OncoMatrix:

Show value when it's equal to 0 in mouseover tooltip and click menu.

Known Issues and Workarounds

Section 508 Accessibility:

There are known Section 508 accessibility issues that the GDC plans to address in subsequent releases. If a user encounters a
Section 508 barrier, please contact GDC Support (support@nci-gdc.datacommons.io) for assistance. Known Section 508 issues
are identified below.

There are keyboard focus and navigation issues in analysis tools that use popup windows/overlays for custom user selections.
Impacted analysis tools include BAM Slicing, Sequence Reads, Gene Expression Clustering, OncoMatrix, and ProteinPaint.

Heatmaps within the Sequence Reads tool do not contain concise alternative text or equivalent alternatives.
In the Gene Expression Clustering tool and OncoMatrix, there are no headers for genes, clusters, and/or cases in the heatmap.

In the Gene Expression Clustering tool, color is used to convey gene expression values but there are no patterns to convey the
same information as color. Color is also used in ProteinPaint and the Sequence Reads tool to convey consequence type but there
are no distinguishing patterns.

Some text can be difficult to read on a small screen at a 200% zoom level.
No notification is provided to warn logged-in users of an upcoming timeout due to inactivity.
Survival Plot:

Survival plots are generated from the diagnoses.days_to last follow up field. For some TCGA projects, in Data Release 42, data
was migrated to the follow ups.days to follow up field. This resulted in an issue with missing cases for some TCGA projects in
survival plots. The GDC is actively working on a fix. In the interim, users should create survival plots using the greatest value in
the follow ups.days to follow up field.

In Mutation Frequency, the downloaded image may display a survival curve when none is plotted within the portal.
When the survival plot is zoomed in and an image is downloaded, the curves within the image may extend beyond the y-axis.
Gene Expression Clustering:

The tool allows deleting the gene expression group and displays an uninformative error message after submitting the deletion.
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¢ Cohort MAF:

* A downloaded file may be corrupted if the server data processing is terminated after 5 minutes in order to conserve server
resources. There will be a red banner above the MAF controls to indicate the termination.

¢ In ProteinPaint, the "Gene Expression" option is non-functional when filtering samples in a sub-track.

* Using multiple browser tabs with the portal when adding or removing files from the Cart may result in the Cart not being
updated as expected.

¢ In the files, cases, and annotations tables, the case ID search field is case-sensitive. If the search does not return the
expected results, try changing the input to uppercase as case IDs are most commonly uppercased.

* Cohorts filtered by mutated genes and SSMs not in those genes will result in 0 cases since the mutations have to belong to
those particular genes in order to match cases for the results. As a workaround, first filter the cohort by the mutated genes and
export the cohort using the Export Cohort feature in the Cohort Bar. Then, reimport the cohort using the Import New Cohort
feature before applying the SSM filters.

* The case count displayed above the table in the Repository can be incorrect when applying filters based on samples (e.g.
Tissue Type) or input files.

* The Slide Image Viewer will display a black image temporarily if a user zooms in on a slide then switches to another slide.

¢ The TSV of the Most Frequent Somatic Mutations table in the Case Summary Page does not reflect the displayed
information in the table if a search filter has been applied.

Repeated and consecutive uses of the browser's back and/or forward buttons to return to a previously viewed page may result
in a different page being displayed than the one indicated in the browser address bar.

1.28.3 Release 2.3.1

* GDC Product: GDC Data Portal
* Release Date: November 21, 2024

New Features and Changes

* Custom filter cards in the Cohort Builder will be automatically removed if the property is no longer available.

¢ File names for manifests now include the timestamp. Additionally, dates and times are now based on the user's timezone rather
than UTC.

* Responsiveness improvements have been made to the Cart.

¢ Minor UX improvements.

Bugs Fixed Since Last Release

¢ Adding family histories.relationship age at diagnosis or
follow ups.other clinical attributes.undescended testis corrected age range as a custom filter in the Cohort Builder will no
longer result in endless spinners being displayed on these filter cards.

» Fixed an issue where the Replace Existing Cohort modal is not being displayed when creating a cohort from Mutation
Frequency.

¢ Minor UI and font fixes.
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Known Issues and Workarounds

Section 508 Accessibility:

There are known Section 508 accessibility issues that the GDC plans to address in subsequent releases. If a user encounters a
Section 508 barrier, please contact GDC Support (support@nci-gdc.datacommons.io) for assistance. Known Section 508 issues
are identified below.

There are keyboard focus and navigation issues in analysis tools that use popup windows/overlays for custom user selections.
Impacted analysis tools include BAM Slicing, Sequence Reads, Gene Expression Clustering, OncoMatrix, and ProteinPaint.

* Heatmaps within the Sequence Reads tool do not contain concise alternative text or equivalent alternatives.
* In the Gene Expression Clustering tool and OncoMatrix, there are no headers for genes, clusters, and/or cases in the heatmap.

* In the Gene Expression Clustering tool, color is used to convey gene expression values but there are no patterns to convey the
same information as color. Color is also used in ProteinPaint and the Sequence Reads tool to convey consequence type but there
are no distinguishing patterns.

* Some text can be difficult to read on a small screen at a 200% zoom level.

¢ Survival Plot:

¢ In Mutation Frequency, the downloaded image may display a survival curve when none is plotted within the portal.

* When the survival plot is zoomed in and an image is downloaded, the curves within the image may extend beyond the y-axis.

* Gene Expression Clustering:

The tool allows deleting the gene expression group and displays an uninformative error message after submitting the deletion.
¢ In ProteinPaint, the "Gene Expression" option is non-functional when filtering samples in a sub-track.

* Using multiple browser tabs with the portal when adding or removing files from the Cart may result in the Cart not being
updated as expected.

* In the files, cases, and annotations tables, the case ID search field is case-sensitive. If the search does not return the
expected results, try changing the input to uppercase as case IDs are most commonly uppercased.

¢ Cohorts filtered by mutated genes and SSMs not in those genes will result in 0 cases since the mutations have to belong to
those particular genes in order to match cases for the results. As a workaround, first filter the cohort by the mutated genes and
export the cohort using the Export Cohort feature in the Cohort Bar. Then, reimport the cohort using the Import New Cohort
feature before applying the SSM filters.

¢ The Slide Image Viewer will display a black image temporarily if a user zooms in on a slide then switches to another slide.

* Cohort Comparison may incorrectly display negative counts for cases with missing Age at Diagnosis values. Cohorts created
from these counts should still have the correct cases.

e The TSV of the Most Frequent Somatic Mutations table in the Case Summary Page does not reflect the displayed
information in the table if a search filter has been applied.

Repeated and consecutive uses of the browser's back and/or forward buttons to return to a previously viewed page may result
in a different page being displayed than the one indicated in the browser address bar.
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Properties Removed

The following properties have been removed and are no longer available. Any data values that were previously found in these
properties have been verified to have been moved to other available properties.

» cases.diagnoses.anaplasia present, cases.diagnoses.anaplasia present type, cases.diagnoses.breslow thickness,
cases.diagnoses.circumferential resection margin, cases.diagnoses.greatest tumor dimension,
cases.diagnoses.gross tumor weight, cases.diagnoses.largest extrapelvic peritoneal focus,
cases.diagnoses.lymph node involved site, cases.diagnoses.lymph nodes positive, cases.diagnoses.lymph nodes tested,
cases.diagnoses.lymphatic invasion present, cases.diagnoses.non nodal regional disease,
cases.diagnoses.non nodal tumor deposits, cases.diagnoses.percent tumor invasion,
cases.diagnoses.perineural invasion present, cases.diagnoses.peripancreatic lymph nodes positive,
cases.diagnoses.peripancreatic lymph nodes tested, cases.diagnoses.transglottic extension,
cases.diagnoses.tumor largest dimension diameter, cases.diagnoses.tumor stage, cases.diagnoses.vascular invasion present,
cases.diagnoses.vascular invasion type, cases.exposures.bmi, cases.exposures.height,
cases.exposures.marijuana use per week, cases.exposures.smokeless tobacco quit age, cases.exposures.tobacco use per day,
cases.exposures.weight, files.analysis.input files.proportion coverage 10X, files.analysis.input files.proportion coverage 30X,
files.analysis.metadata.read groups.RIN, files.downstream analyses.output files.proportion coverage 10X,
files.downstream analyses.output files.proportion coverage 30X, files.index files.proportion coverage 10X,
files.index files.proportion coverage 30X, files.proportion coverage 10X, files.proportion coverage 30X

1.28.4 Release 2.3.0

¢ GDC Product: GDC Data Portal
* Release Date: October 29, 2024

New Features and Changes

¢ Cohort Builder:

Custom filters now display their parent category name.

Filter cards in classification categories have been moved to the General Diagnosis category or the new Disease Specific
Classifications category.

* The Years-Days toggle has been removed for Age at Index.

Cards with number range filters are better aligned with other cards in the same row.

e Search results have been improved to display more relevant searches first.

The Best Overall Response card has been moved to the first card in the Treatment category.

Descriptions are now available for Other Clinical Attribute properties when adding custom filters.

¢ UICC Clinical and Pathologic Stage filter cards have been added to the General Diagnosis category, and Specimen Type has
been added to the Biospecimen category.

e The Enneking MSTS Stage card and Composition card have been removed from the default cards.

Cards for filtering cohort by specific cases, mutated genes, and SSMs have been added.

Improved number range inputs in Cohort Builder by removing autofill behavior, adding Min/Max labels, and validating user
inputs with error messages for out-of-range values.

-265/313 - © 2015-2024



.

1.28.4 Release 2.3.0

General UX/UI Improvements:
Filter cards for entering text and entering/uploading sets now have an appropriate maximum height.

Additional loading indicators have been added throughout the portal to indicate that information is still in the process of
rendering.

Total counts are now consistently displayed above tables.

Row selection is now appropriately disabled for table rows containing 0 items in a set.

Styling for the tool cards in the Analysis Center has been standardized.

The search bar in the left panel within the Clinical Data Analysis tool now remains fixed at the top of the page.
The message "No data for this field" will only be displayed when information for a filter card has been loaded.
Vertical alignment has been improved for tables that are displayed next to each other.

Filter panels located on the left side of the Projects, Repository, and Mutation Frequency tools will now extend up to the
height of the tables in the tools.

Styling for survival plots has been improved for consistency.

Download icons have been standardized.

Text size has been increased for instructions in modals for selecting cohorts.

File Summary Page:

The Reference Genome section is no longer displayed for files that have not been processed with the reference genome.

The Case ID column is now displayed by default in the Annotations table. Additionally, the Case UUID column is no longer
displayed by default.

Pagination has been added to the Read Groups table.

Sample Type has been removed from the Associated Cases/Biospecimens table and replaced with Tissue Type and Tumor
Descriptor.

Repository:

Stability improvements have been added.

The placement and design of the buttons to add custom filters and reset them have been updated.
Clinical Data Analysis:

The y-axis of histograms will now only display integers for case counts.

The rounding of numbers displayed in the tool has been improved.

Case Summary Page:

Information about Other Clinical Attributes has been added to the Clinical section. Additionally, deprecated properties have
been removed from the Follow-Ups table.

Sample Type, Sample Type ID, and Composition have been removed from the Biospecimen tree's Samples table. Additionally,
the table has been updated with the addition of Specimen Type.

ProteinPaint:

Allows users to customize consequence colors and restore to default.
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Gene Expression Clustering:
The tool now displays the top 1000 variably expressed genes and first 1000 cases as the default plot.
The tool and Gene Expression API are now ~80% more performant.

Users can now change the plot color scheme to Blue-White-Red, Green-Black-Red, Green-Black-Red, and Blue-Black-Yellow,
under the Clustering tab.

Z-score values are now capped to not exceed absolute values, under the Clustering tab.

Implemented support for adding user-saved custom gene sets, under the Genes tab.

Added support for adding "Overall Survival" as an annotation variable.

The tool now supports clicking the gene dendrogram to select genes and launch "Gene Set Overrepresentation Analysis."

When screening user-defined gene sets, use a close-to-zero min median log2 uqfpkm parameter to keep more genes expressed
at low level.

Allows the drag/drop of mutation and dictionary variable rows not used for clustering.

Improved performance of the top variably expressed genes query from the GDC API by directly submitting the case filters
without first retrieving a list of cases.

OncoMatrix:

Implemented support for adding user-saved custom gene sets, under the Genes tab.

Added support of gene expression rows along with mutation and dictionary variables.

When plotting gene expression genes as a variable, users can now edit the genes display as a z-score.

For cases that do not have expression data, the displayed gene expression variable track now displays them as blank values.
Added support for "Overall Survival" variable.

Allows the display of only dictionary variables with all genes removed.

Users can now click on a mutated gene and edit and customize its variant grouping.

The tooltips for the Survival Plot now display the time to death and the interval of last follow-up in both years and months. The
downloaded TSV now includes the time value in years, months, and days, and the downloaded JSON now includes the time
value in days.

The ability to reset all filters in the Projects, Repository, and Mutation Frequency tools to their defaults has been added.

Filters in the Projects, Repository, and Mutation Frequency tools no longer reset when the composition of the active cohort
has been changed.

Filter cards in the Projects, Repository, and Mutation Frequency tools can now be expanded and collapsed singly or all at
once.

Except for the Most Frequent Somatic Mutations table in the Case Summary Page, downloadeded JSON and TSV files now
reflect the information displayed in the associated tables whenever search filters have been applied.

A modal will now be displayed to inform users of any issues that occurred when saving sets and cohorts, and when exporting
sets.

Quick Search's accuracy has been improved to account for files that are no longer available.

When genes or mutations are entered or uploaded for filtering in Mutation Frequency, other filters within the tool will be
cleared.

The ability to display a banner notifying users of government shutdowns has been added.

Slide Image Viewer's performance has been improved.
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Bugs Fixed Since Last Release

* Section 508 Accessibility:

¢ Aria roles now contain the expected children.

* Responsiveness for Mutation Frequency, all summary pages, and all table headers has been improved.

* An equivalent alternative to the body plot on the home page is now available.

 Aria labels have been made consistent with the displayed text in the Query Expressions section.

» Fixed input labels and color contrasts in ProteinPaint, Gene Expression Clustering, and OncoMatrix.
¢ Cohort Builder:

* Fixed inconsistent behavior for number range cards when removing filters.

¢ The tool now ensures that cards are displayed by default when loaded, resolving issues where no cards appeared after using
the browser's back button or clicking the Cohort Builder link.

Cards in the Treatment tab now display the correct case counts after a selection has been made.

» Fixed issue where entering "0" in range cards would not persist after applying, affecting all range cards that accept "0" as a
valid entry.

Updated the minimum value for the "Age at Diagnosis" range to "0" years, replacing the incorrect value of "-90" years.
» Fixed an issue where number range filters can be added to a cohort multiple times and not be properly removed.

¢ Cohort Bar:

Resolved inconsistencies in the Discard Changes button and cohort status indicators, ensuring clearer behavior for unsaved
cohorts and improved messaging for users.

¢ The Metadata download now correctly includes entries when molecular filters are applied to the cohort, resolving the issue
where the file was previously blank.

¢ File Summary Page:

» Fixed an issue where the incorrect file version table could appear on the File Summary page after performing multiple
searches.

Resolved an issue in the portal where navigating from a file page summary to its source files page summary and hitting the
back button did not load the complete content of the initially searched file.

Addressed the issue where the action button icon in the Source Files table was not displayed on screens narrower than 1280px.
¢ Authentication:

e Implemented error modal/banner for users without controlled data access when attempting to view "Download Token" in the
GDC data portal.

» Fixed continuous loading spinner in the header for users without access to controlled projects upon login or page navigation.
* ProteinPaint:

* Improved the gene search results latency when a user presses the Enter key immediately, to prevent showing invalid search
error message.

* Gene Expression Clustering:

» Fixed socket hangup error.

Improved the error message when <3 genes are submitted for gene clustering.

The tooltip is now displayed when clicking an expression data cell.

The tool will now render even when 1 or more submitted genes have no expression data for any sample, instead of showing a
computation error.

* Sequence Reads:

In the table listing available BAM files, replaced deprecated sample type variable with tissue type and tumor descriptor.

In the initial search input, the number of available BAM files now maxes out at first 1000 files for applicable cohorts.

» Fixed issue causing an application error when searching for redacted Entity UUIDs in Quick Search.
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Selected values that do not match the search criteria will no longer be displayed amongst the search results in filter cards.
Implemented fix to ensure search bar filters are included when creating or modifying gene and mutation sets.
Fixed an issue where adding custom number range cards in the Repository resulted in an infinite spinner on the cards.

The Unexpected Error modal issue caused by rapidly clicking options in the Customize Columns feature has been resolved
for all tables.

Fixed the issue where the reset button tooltip in the Customize Columns feature appeared behind other elements.

Fixed an issue where clicking on an operator for number range filters in the Query Expressions section did not remove the
expected operand.

The CNV counts in the Cancer Distribution table are now consistent with the associated counts in Mutation Frequency when
the gene summary page is loaded from Mutation Frequency.

Removed "undefined" text in the Survival Plot of Mutation Frequency when no data is available in the Mutations tab,
ensuring consistent messaging with the Genes tab.

Fixed an issue in Set Operations where cohorts were not properly displayed after saving an "Unsaved Cohort" during
comparison, ensuring correct cohort selection and comparison behavior.

Users can now change the number of rows displayed in the table when selecting an existing cohort as the basis of a new cohort.

Fixed sorting functionality for "Submitted Gene Identifier" columns (Symbol, Ensembl ID, Entrez ID) in Manage Sets to
correctly sort by numbers/alphabet.

In the Case Summary Page, the issue with the Create Cohort button label case count in the Most Frequent Somatic Mutations
table not matching the actual cohort case count has been resolved to ensure accurate numerator and denominator calculations.

Fixed issue where y-axis labels on Clinical Data Analysis histograms were cut off; labels are now fully visible.

The Survival Analysis section in Cohort Comparison now correctly displays the message "No Survival data available for this
Cohort Comparison" when there is insufficient data for the survival plot.

Spinners on the Cart page now display only for the specific download option selected, and no spinners will appear if the
download does not start or has completed, ensuring consistent behavior.

Minor text and styling fixes.

Known Issues and Workarounds

Section 508 Accessibility:

There are known Section 508 accessibility issues that the GDC plans to address in subsequent releases. If a user encounters a
Section 508 barrier, please contact GDC Support (support@nci-gdc.datacommons.io) for assistance. Known Section 508 issues
are identified below.

There are keyboard focus and navigation issues in analysis tools that use popup windows/overlays for custom user selections.
Impacted analysis tools include BAM Slicing, Sequence Reads, Gene Expression Clustering, OncoMatrix, and ProteinPaint.

Heatmaps within the Sequence Reads tool do not contain concise alternative text or equivalent alternatives.
In the Gene Expression Clustering tool and OncoMatrix, there are no headers for genes, clusters, and/or cases in the heatmap.

In the Gene Expression Clustering tool, color is used to convey gene expression values but there are no patterns to convey the
same information as color. Color is also used in ProteinPaint and the Sequence Reads tool to convey consequence type but there
are no distinguishing patterns.

Some text can be difficult to read on a small screen at a 200% zoom level.

Survival Plot:

In Mutation Frequency, the downloaded image may display a survival curve when none is plotted within the portal.

When the survival plot is zoomed in and an image is downloaded, the curves within the image may extend beyond the y-axis.
Gene Expression Clustering:

The tool allows deleting the gene expression group and displays an uninformative error message after submitting the deletion.

In ProteinPaint, the "Gene Expression" option is non-functional when filtering samples in a sub-track.
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Adding family histories.relationship age at diagnosis or

follow ups.other clinical attributes.undescended testis corrected age range as a custom filter in the Cohort Builder will
result in endless spinners being displayed on these filter cards. To remove these cards, close the browser tab and return to the
portal.

Using multiple browser tabs with the portal when adding or removing files from the Cart may result in the Cart not being
updated as expected.

In the files, cases, and annotations tables, the case ID search field is case-sensitive. If the search does not return the
expected results, try changing the input to uppercase as case IDs are most commonly uppercased.

Cohorts filtered by mutated genes and SSMs not in those genes will result in 0 cases since the mutations have to belong to
those particular genes in order to match cases for the results. As a workaround, first filter the cohort by the mutated genes and
export the cohort using the Export Cohort feature in the Cohort Bar. Then, reimport the cohort using the Import New Cohort
feature before applying the SSM filters.

The Slide Image Viewer will display a black image temporarily if a user zooms in on a slide then switches to another slide.

The TSV of the Most Frequent Somatic Mutations table in the Case Summary Page does not reflect the displayed
information in the table if a search filter has been applied.

Repeated and consecutive uses of the browser's back and/or forward buttons to return to a previously viewed page may result
in a different page being displayed than the one indicated in the browser address bar.

1.28.5 Release 2.2.0

.

.

GDC Product: GDC Data Portal
Release Date: June 26, 2024

New Features and Changes

GDC 1.0:

GDC 1.0 has been officially retired and can no longer be reached.

Annotations:

Annotations tables have been added to the project, case, and file summary pages.

Links to the case summary page have been removed for annotations that concern a redaction of the case.
ProteinPaint:

A new option to toggle lollipops pointing up or down is now available.

OncoMatrix:

Advanced sorting options for power users have been added.

Implemented a prototype for adding gene expression rows.

Gene Expression Clustering:

Allows re-sort cases by dictionary variable, gene mutation, or expression level.

Sequence Reads:

Adds ability to visualize truncated BAM slice when the slice file size exceeds 20MB and streaming is terminated.

Cohorts created from analysis tools now consistently consist of a specific list of cases that will remain unchanged after a data
release. This includes cohorts created from the gene and mutation summary pages.

The files tables in the Cart and the Repository now allow searching for files based on the associated cases' submitter ID and
UUID.

In the case summary page, values whose units are days, e.g. Days to Death or Days to Birth, are now displayed in years and
days as appropriate for the user's convenience.

Quick Search results and the headers of all summary pages have been updated with new designs and icons.

Word wrapping has been improved for Quick Search results to avoid unexpected word breaks.

-270/313 - © 2015-2024



1.28.5 Release 2.2.0

The Best Overall Response card in the Treatments category of the Cohort Builder has been moved to a new position in the
category.

The text referencing the deletion of custom sets in the Manage Sets page has been updated.
The Access column has been added to the Source Files and Download Analyses Files tables in the file summary page.
Text within the downloaded histogram image has been updated for greater clarity in the Clinical Data Analysis tool.

Filter panels in the Projects, Mutation Frequency, and Repository tools have been standardized and now consistently allow
scrolling to occur independently of the tables on the right.

Bugs Fixed Since Last Release

Section 508 Accessibility:

Aria labels have been added to the tables in Set Operations.

The Venn diagrams in Set Operations and Cohort Comparison now have the appropriate alt text and roles.

The Venn diagram button in Cohort Comparison has been updated with both an aria label and an informative label.
The statistics table and its TSV for Box and QQ plots in Clinical Data Analysis now contain data for Q1 and Q3.

Alt text has been added to both the Box plot and the QQ plot in Clinical Data Analysis.

Responsiveness for the header, footer, home page, and also the Projects and Repository tools has been improved so that these
areas are accessible at a 200% zoom level.

Cases Table:

The downloaded TSV now contains the expected tabs.

The correct number of annotations will now be displayed for each case.

The Customize Columns options are no longer cut off at the bottom.

Search now correctly displays results even if the same search input is removed and then reapplied quickly.

Cohorts:

Cohorts containing FM-AD cases will now update correctly when users with dbGaP access to FM-AD (phs001179) log in or out.
Cohorts created based on CNV losses or gains will now have the correct composition when filtered by additional mutated genes.
Cohort Builder:

The buckets for Age At Index will no longer display incorrect ranges and counts.

Cards now display at the correct width when either the browser window is small or the zoom level is increased.

Mutation Frequency:

Gene/mutation sets created from the tables in the Mutation Frequency tool will now contain the expected genes/mutations even
if the cohort has Available Data filters or Biospecimen filters.

Users will no longer be able to create several cohorts in quick succession from Mutation Frequency without waiting for previous
actions to be completed.

OncoMatrix:

Made OncoMatrix react to divide-by term edits from the label click menu.

Fixed the continuous term scale for density plots.

Gene expression variable may not show expression data for all applicable cases, especially with a large cohort size.
Gene Expression Clustering:

Fixed the continuous term scale for density plots.

Sequence Reads:

The tool now displays the correct number of available BAM files when a cohort filter is in use.

Cohort MAF:

Added the "tumor bam uuid" column.

Limited the CSS reset to avoid conflict with embedded styles, by using scoped normalize CSS rules.
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Fixed conflicting CSS that can alter portal styling.
Fixed an issue where Sample Sheet downloads can be incomplete due to missing sample type information.

Addressed an issue where changes to default filters in the Cohort Builder and the Repository may not be reflected after a
release.

The Query Expressions section now correctly displays a maximum of 3 rows by default. Additionally, the button to display
more than 3 rows at a time is enabled only when the cohort query exceeds 3 rows.

The loading spinner is no longer displayed above the other areas of the Analysis Center when the Cohort Comparison tool is
loading.

Default values in the Custom Bins modal within the Clinical Data Analysis tool are now properly updated when the user
toggles between displaying continuous values in days and years.

The right side of the chart on the Home Page is no longer cut off at smaller browser sizes.

Tooltips are no longer displayed when there is no description available for filter properties.

Known Issues and Workarounds

Section 508 Accessibility:

There are known Section 508 accessibility issues that the GDC plans to address in subsequent releases. If a user encounters a
Section 508 barrier, please contact GDC Support (support@nci-gdc.datacommons.io) for assistance. Known Section 508 issues
are identified below.

There are keyboard focus and navigation issues in analysis tools that use popup windows/overlays for custom user selections.
Impacted analysis tools include BAM Slicing, Sequence Reads, Gene Expression Clustering, OncoMatrix, and ProteinPaint.

Heatmaps within the Sequence Reads tool do not contain concise alternative text or equivalent alternatives. Additionally, an
equivalent alternative to the body plot on the home page is not available.

In the Gene Expression Clustering tool and OncoMatrix, there are no headers for genes, clusters, and/or cases in the heatmap.

In the Gene Expression Clustering tool, color is used to convey gene expression values but there are no patterns to convey the
same information as color. Color is also used in ProteinPaint and the Sequence Reads tool to convey consequence type but there
are no distinguishing patterns.

Some text can be difficult to read on a small screen at a 200% zoom level.

Survival Plot:

The survival plot in Cohort Comparison does not display text indicating that there is insufficient survival data to plot.

In Mutation Frequency, the downloaded image may display a survival curve when none is plotted within the portal.

When the survival plot is zoomed in and an image is downloaded, the curves within the image may extend beyond the y-axis.
Cart:

Spinners on the Download Cart and Download Associated Data buttons may be displayed longer than expected. This is a visual
issue and does not affect the use of these buttons.

Using multiple browser tabs with the portal when adding or removing files from the cart may result in the cart not being
updated as expected.

In the files, cases, and annotations tables, the case ID search field is case-sensitive. If the search does not return the
expected results, try changing the input to uppercase as case IDs are most commonly uppercased.

Cohorts filtered by mutated genes and SSMs not in those genes will result in 0 cases since the mutations have to belong to
those particular genes in order to match cases for the results. As a workaround, first filter the cohort by the mutated genes and
export the cohort using the Export Cohort feature in the Cohort Bar. Then, reimport the cohort using the Import New Cohort
feature before applying the SSM filters.

The Slide Image Viewer will display a black image temporarily if a user zooms in on a slide then switches to another slide.

The annotations table in the file summary page does not include the Case ID column. This column is planned to be added in a
future update.

In ProteinPaint, the "Gene Expression" option is non-functional when filtering samples in a sub-track.

In Gene Expression Clustering, the tooltip is not displayed when clicking an expression data cell.
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¢ The custom range inputs for the Age at Index card in the Cohort Builder are not behaving as expected. As a workaround,
use the predefined ranges available. Alternatively, use the custom range inputs on the Days tab to query for ages in years.

1.28.6 Release 2.1.0

¢ GDC Product: GDC Data Portal
* Release Date: April 30, 2024

New Features and Changes

* Annotations Browser

¢ The Annotations Browser and annotation summary page have been implemented.

* Repository:

« Files can now be filtered by Tissue Type, Tumor Descriptor, Specimen Type, and Preservation Method.
* Metadata and Sample Sheet downloads have been added to the Repository.

¢ Cohort Level MAF:

¢ A cohort level MAF analysis tool has been added to the Analysis Center.

* BAM Slicing Download and Sequence Reads:

* In BAM Slicing Download, call GDC API directly from client without going through ProteinPaint backend. No limits are applied
on slicing region size or BAM slice file size.

* In Sequence Reads Visualization, user can slice a BAM with a range lower than 300Kb, and if the resulting BAM slice is under
100Mb. Slicing and caching a BAM slice bigger than 100Mb will abort and user will be notified to reduce region size and try
again. Before creating new cache file, find out old enough ones to delete to free up storage.

.

For both apps: The table listing available cases and bam files can be filtered by assay types.

¢ Gene Expression Clustering:

* Enable gene variant legend group filter.

e Support creating a single-case cohort.

* Supported more clustering and distance calculation methods.

* OncoMatrix:

* Enable downloading data.

* Hide synonymous mutations by default.

* Improve the matrix sorting options to easily toggle sorting by cnv and/or consequence.

¢ Add Mutation and CNV control buttons, and hide CNV by default.

* Create a mutations/consequences legend group for mutations.

* Enable selecting individual mutation classes upon clicking the Mutation/CNV button.

* Support creating a single-case cohort.

» Display hints about persisted matrix gene set and option to unhide CNV and mutations when there is no matrix data to render.
¢ Group similar mutation class colors together when sorting matrix samples and if CNVs are displayed.

* Add "Single" style to render consequence data, as alternative to Stacked and OncoPrint styles.

* ProteinPaint:

* Allow visualizing SSM in any genomic locus, besides "protein" mode.

* Support creating a single-case cohort.

* The performance of the Clinical Data Analysis tool has been improved, especially when large cohorts are used with QQ plots.
* Quick Search now returns results for the latest versions of files when searching for older versions of those files.

¢ The X button on the Unexpected Error dialog box has been removed.

Buttons for launching demos have been removed from the selection view of Cohort Comparison and Set Operations.
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* Responsiveness improvements have been made to the Analysis Center and the Cohort Bar.
e The UX/UI for the Cohort Builder has been improved.

* The case summary page has been enhanced with a table listing all the files associated with the case. Additionally, a link to the
table is now available in the header of the summary page, and information has been added to the File Counts summary tables to
lead users to the new files table. The clinical and biospecimen supplements tables have also been removed from the case
summary page.

* Set names for sets of the same type are now enforced to be unique when editing names in Manage Sets.
¢ Number range cards in the Cohort Builder no longer display the custom range option when there is no data.

¢ The Cohort Buider image on the home page has been updated to reflect the latest design.

The tooltip on the Mutation Frequency card in the Analysis Center has been updated.

Bugs Fixed Since Last Release

* Section 508 Accessibility:

¢ Small aria-label inconsistencies have been addressed.

Keyboard focus is now returned to the triggering element when modals are closed.
¢ Screen readers will now read out the contents of toast messages.

* Toggles in the Clinical Data Analysis tool now have the correct number of labels.

Table header checkboxes are now correctly labelled.

¢ Modal icons now have appropriate null alt text.

Assistive technologies no longer behave incorrectly with some controls due to incorrect, missing, or redundant labels, attributes,
or roles.

Aria labels have been added to Cancer Gene Census annotation icon in Mutation Frequency.
¢ The Survival icon is now appropriately hidden from the accessibility tree for the benefit of screen readers.
* Cohorts:

* Using "Save As" to replace a cohort with itself will no longer result in an error notification despite the replacement being
successful.

¢ Saving a cohort that was previously saved now displays the correct message.

Cohorts will now display data in Mutation Frequency, Cohort Builder, and the summary charts even when removing gene/
mutation filters from a cohort temporarily results in 0 cases.

* Cohorts now contain the correct cases when created from the cases table by using the "Existing Cohort With Selected Cases"
and "Existing Cohort Without Selected Cases" options with a cohort containing gene or mutation filters.

* When saving a cohort, the confirmation notification will no longer be automatically dismissed before the saving dialog has
closed.

¢ Cohort Builder:

Cohort Builder cards for number ranges now display an informative message rather than a spinner when there is no data for
the facet.

* Removing a custom Cohort Builder card no longer incorrectly removes the associated filters from the current cohort.

Filters related to numeric values in the Cohort Builder now correctly displays the numbers entered.
¢ Case Summary Page:

e The Biospecimen tree in the case summary page is no longer hidden when the biold provided in the URL does not exist.

The error that sometimes occurs when viewing the Follow-Ups/Molecular Tests tab in the case summary page has been
resolved.
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Mutation Frequency:
The survival plot in Mutation Frequency no longer flickers when the cohort has 0 cases.

Attempting to download a TSV of all the mutations in the GDC no longer results in an error due to the length of time needed to
generate the TSV.

All ProteinPaint-based Tools:

In GDC query, do not supply empty "case filters{content[]}" that will slow down API. Lollipop and OncoMatrix are now faster
when there's no cohort.

Updated mutation class definitions and rank for protein_altering variant. Affects all tools that can show mutation data.
Deprecated term "sample type" is dropped from GDC dictionary.

BAM Slicing Download and Sequence Reads:

When downloading GDC BAM slice (no caching), do not limit request region max size.

Reloading page while streaming/downloading GDC BAM slice to client will not crash server.

App Ul requires hitting Enter to search by GDC file or case, and will no longer auto search (on pressing any key) to avoid
showing duplicate SSM table.

BAM track bug fix to handle reads with no sequence.

BAM track bug fix for hide/show toggling at track menu.

Disco Plot:

Bug fix for disco plot launched from sunburst showing AAchange in sandbox header rather than undefined.

Pass the cohort filter to the lollipop track from the matrix and disco plot label click.

Gene Expression Clustering:

Enable gene variant legend group filter.

Support creating a single-case cohort.

Supported more clustering and distance calculation methods.

OncoMatrix:

Fix position errors after OncoMatrix/hierCluster zooming in/out caused by outdated imgBox.

Do not allow hiding all the alteration groups.

Disable the geneset submit button when there there is less than a minNumGenes option (3 for hier cluster, 1 for matrix).
Add to OncoMatrix mutation/cnv buttons all available mutation/cnv classes in all GDC instead of only within current cohort.
Change the definition of truncating/protein-changing mutation, change OncoMatrix mutation classes sorting order.
Fix the detection of sorting-related updates in the matrix app, as distinct from the Gene Expression Clustering.
Pass the cohort filter to the lollipop track from the matrix and disco plot label click.

ProteinPaint:

Sample summary table will scroll if too tall.

Bug fix to convert "case." to "cases." in case filters[] for GDC mds3 sunburst clicking to load sample table.

Do not force the sample table to be positioned relative to screen bottom after a sunburst click.

Prevent double-clicking on a sunburst ring so that same sample table will not appear duplicated.

Bug fix for Lollipop category total sample count to respond/shrink with cohort change.

Tokens are no longer refreshed when the User Profile is viewed.

Quick Search now correctly displays results even if the same search input is applied twice quickly.

In Set Operations, saving gene and mutation sets will now be successful if the saving dialog is manually dismissed after the
Save button is clicked.

Users will no longer be able to download more than 5 GB of files in total at a time via the browser from the cart.

Table buttons in Clinical Data Analysis no longer overlay the survival plot on smaller screens when many survival plots are
displayed at the same time.
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* The correct file size total will now be displayed in the Repository when filtering is applied within the tool and the active cohort
contains Available Data filters.

* Downloading the Clinical/Biospecimen TSV or JSON before the cohort has fully loaded will no longer result in an error.

Known Issues and Workarounds

Section 508 Accessibility:

¢ There are known Section 508 accessibility issues that the GDC plans to address in subsequent releases. If a user encounters a
Section 508 barrier, please contact GDC Support (support@nci-gdc.datacommons.io) for assistance. Known Section 508 issues
are identified below.

* There are keyboard focus and navigation issues in analysis tools that use popup windows/overlays for custom user selections.
Impacted analysis tools include BAM Slicing, Sequence Reads, Gene Expression Clustering, OncoMatrix, and ProteinPaint.

* Heatmaps within the Sequence Reads tool do not contain concise alternative text or equivalent alternatives. Additionally,
equivalent alternatives to the Box plots, QQ plots, Venn diagrams, and the body plot on the home page are not available.

* In the Gene Expression Clustering tool and OncoMatrix, there are no headers for genes, clusters, and/or cases in the heatmap.

* In the Gene Expression Clustering tool, color is used to convey gene expression values but there are no patterns to convey the
same information as color. Color is also used in ProteinPaint and the Sequence Reads tool to convey consequence type but there
are no distinguishing patterns.

¢ Some text can be difficult to read on a small screen at a 200% zoom level.
¢ Cohorts:

* Cohorts are under active development and their behavior may change in the first several months after the release of GDC Portal
2.0. As this process may result in the loss of saved cohorts on the portal, we highly recommend exporting cohorts locally.

* Cohorts created based on CNV losses or gains may not have the correct composition when filtered by additional mutated genes.
As a workaround, first filter by the mutated genes before creating cohorts based on CNV losses and gains.

Cohorts filtered by mutated genes and SSMs not in those genes may unexpectedly result in O cases.

¢ Cohorts containing FM-AD cases may not update correctly when users with dbGaP access to FM-AD (phs001179) log in or out.
As a workaround, logging in before creating cohorts with FM-AD cases is recommended.

e Survival Plot:

e The survival plot in Cohort Comparison does not display text indicating that there is insufficient survival data to plot.

¢ In Mutation Frequency, the downloaded image may display a survival curve when none is plotted within the portal.

* When the survival plot is zoomed in and an image is downloaded, the curves within the image may extend beyond the y-axis.
e Cart:

» Spinners on the Download Cart and Download Associated Data buttons may be displayed longer than expected. This is a visual
issue and does not affect the use of these buttons.

¢ Using multiple browser tabs with the portal when adding or removing files from the cart may result in the cart not being
updated as expected.

* The aggregated MAF generated using the Cohort Level MAF tool is missing the tumor bam uuid column. The
tumor sample uuid and case id should be used for reproducibility until the tumor bam uuid has been added.

In both the Sequence Reads and BAM Slicing Download tools, the number of available BAM files may be overcounted when
a cohort filter is in use.

* Gene/mutation sets created from the tables in the Mutation Frequency tool may contain 0 genes/mutations if the cohort has
Available Data filters or Biospecimen filters.

* The TSV of the cases table may not contain the expected tabs.

» In the Repository and cases table, the case ID search field is case-sensitive. If the search does not return the expected results,
try changing the input to uppercase as case IDs are most commonly uppercased.

* When the Cohort Comparison tool is loading, the loading spinner may be displayed above the other areas of the Analysis
Center.

* The Slide Image Viewer will display a black image temporarily if a user zooms in on a slide then switches to another slide.
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1.28.7 Release 2.0.0

1.28.7 Release 2.0.0

GDC Product: GDC Data Portal
Release Date: February 8, 2024

New Features and Changes

GDC 2.0 is a major update to the original GDC Data Portal introduced in 2016. This latest version adopts a "cohort-centric"

workflow, in which users build custom sets of cases to analyze, and introduces several new analysis tools. New features of GDC 2.0

include:

A cohort-centric workflow in which a cohort is first built and then analyzed using tools on the Data Portal. All of these
functionalities can be reached from the Analysis Center.

This includes a toolbar, that can be used to view or modify an existing cohort while using any analysis tool.
Core tools that compose the main functionalities of the GDC Data Portal:

Cohort Builder: Build a cohort of cases using clinical and biospecimen properties

Repository: Download files based on a specific cohort

Projects: Browse, filter, and create cohorts based on GDC projects

Analysis tools that analyze specific cohorts:

Mutation Frequency: Analyze somatic mutations that were called in the WXS and Targeted Sequencing pipelines and their
associated genes

Clinical Data Analysis: Analyze and visualize clinical data associated with your cohort
Cohort Comparison: Analyze the properties of multiple cohorts

Set Operations: Display a Venn diagram and compare/contrast cohorts or gene/mutation sets
BAM Slicing Download: Download a specific region of a BAM file created by the GDC
ProteinPaint: Visualize somatic mutations on a specific linear gene or chromosomal region
Gene Expression Clustering: Visualizes gene expression clustering for a specific cohort
Sequence Reads: Visualize the reads within a specific BAM file

OncoMatrix: Visualize the most commonly mutated genes across a cohort

Bugs Fixed Since Last Release

Not applicable as this is the initial release of GDC 2.0.
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Known Issues and Workarounds

Section 508 Accessibility:

There are known Section 508 accessibility issues that the GDC plans to address in subsequent releases. If a user encounters a
Section 508 barrier, please contact GDC Support (support@nci-gdc.datacommons.io) for assistance. Known Section 508 issues
are identified below.

There are keyboard focus and navigation issues in analysis tools that use popup windows/overlays for custom user selections.
Impacted analysis tools include BAM Slicing, Sequence Reads, Gene Expression Clustering, OncoMatrix, and ProteinPaint.

Heatmaps within the Sequence Reads tool do not contain concise alternative text or equivalent alternatives. Additionally,
equivalent alternatives to the Box plots, QQ plots, Venn diagrams, and the body plot on the home page are not available.

In the Gene Expression Clustering tool and OncoMatrix, there are no headers for genes, clusters, and/or cases in the heatmap.

In the Gene Expression Clustering tool, color is used to convey gene expression values but there are no patterns to convey the
same information as color. Color is also used in ProteinPaint and the Sequence Reads tool to convey consequence type but there
are no distinguishing patterns.

Some text can be difficult to read on a small screen at a 200% zoom level.
Keyboard focus is not returned to the triggering element when modals are closed.

Assistive technologies may not behave correctly with some controls due to incorrect, missing, or redundant labels, attributes, or
roles.

Cohorts:

Cohorts are under active development and their behavior may change in the first several months after the release of GDC Portal
2.0. As this process may result in the loss of saved cohorts on the portal, we highly recommend exporting cohorts locally.

Cohorts created based on CNV losses or gains may not have the correct composition when filtered by additional mutated genes.
As a workaround, first filter by the mutated genes before creating cohorts based on CNV losses and gains.

Cohorts filtered by mutated genes and SSMs not in those genes may unexpectedly result in 0 cases.
When saving a cohort, the confirmation notification may be automatically dismissed before the saving dialog has closed.
Using "Save As" to replace a cohort with itself will result in an error notification despite the replacement being successful.

Cohorts containing FM-AD cases may not update correctly when users with dbGaP access to FM-AD (phs001179) log in or out.
As a workaround, logging in before creating cohorts with FM-AD cases is recommended.

If removing gene/mutation filters from a cohort temporarily results in 0 cases, cohorts may not display data in Mutation
Frequency, Cohort Builder, and the summary charts. As a workaround, remove the gene and mutation filters, then add them
back.

Survival Plot:

The survival plot in Cohort Comparison does not display text indicating that there is insufficient survival data to plot.

The survival plot in Mutation Frequency may flicker when the cohort has 0 cases.

In Mutation Frequency, the downloaded image may display a survival curve when none is plotted within the portal.

When the survival plot is zoomed in and an image is downloaded, the curves within the image may extend beyond the y-axis.
Cart:

Spinners on the Download Cart and Download Associated Data buttons may be displayed longer than expected. This is a visual
issue and does not affect the use of these buttons.

More than 5 GB of files in total may be downloaded at a time via the browser if the user first attempts to download controlled
access data without being logged in, then logs in via the information dialog displayed before continuing with the download.

Using multiple browser tabs with the portal when adding or removing files from the cart may result in the cart not being
updated as expected.
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1.28.8 Release 1.30.4

* Mutation Frequency:

Gene/mutation sets created from the tables in Mutation Frequency may contain 0 genes/mutations if the cohort has Available
Data filters or Biospecimen filters.

Attempting to download a TSV of all the mutations in the GDC may result in an error due to the length of time needed to
generate the TSV. As a workaround, limit the number of mutations downloaded to 1.5 million.

* Main Toolbar:

Attempting to download the Clinical/Biospecimen TSV or JSON before the cohort has fully loaded may result in an error.
* The TSV of the cases table may not contain the expected tabs.

¢ OncoMatrix:

Manually deleting all genes will result in an error message "Error: Cannot read properties of undefined (reading 'Ist')". The user
can close and re-open OncoMatrix for use.

Dragging genes only works once. After one gene is dragged to a new position, no genes can be dragged to new positions.
¢ In OncoMatrix, the cases may not get re-sorted as expected after a certain sequence of actions

¢ ProteinPaint:

A nested filter may be constructed for a Lollipop subtrack, e.g. sex=male AND ( primarysite=aa OR disease=bb ), but cannot be
translated into GDC cohort filters. The translation code has a preliminary implementation that only works for "flat" filters
without nesting.

¢ Cohorts cannot be created using the Create Cohort button in ProteinPaint for a single sample

In ProteinPaint, the total number of samples in a category breakdown and the total number of samples in the sunburst ring are
not based on a user's current cohort

In ProteinPaint, when clicking on a sunburst ring, the sample table is not showing up

In ProteinPaint, a Disco plot launched from the sunburst ring can show "undefined" in the plot header

¢ A ProteinPaint plot launched from OncoMatrix and Gene Expression Clustering does not observe the current cohort and
displays mutated cases for all GDC

* In the Gene Expression Clustering tool, if any part of the dendrogram is selected and the current cohort is modified, then
the new dendrogram will render with scattered subtrees selected.

e The "A" in the Allele Summary text is cut off in the Sequence Reads tool.

¢ Quick Search may not display results if the same search input is applied twice quickly. As a workaround, temporarily change
the input before reentering the intended search.

Filters related to numeric values may display a smaller number than what the user entered within the Cohort Builder. This is a
visual issue and does not affect the filters applied to the cohort.

* When the Cohort Comparison tool is loading, the loading spinner may be displayed above the other areas of the Analysis
Center.

* The Repository tool may display an incorrect file size total of 0 bytes when filtering is applied within the tool and the active
cohort contains Available Data filters.

* The Slide Image Viewer will display a black image temporarily if a user zooms in on a slide then switches to another slide.

* In Set Operations, the saving of gene and mutation sets may be unsuccessful if the saving dialog is manually dismissed after
the Save button is clicked.

Clicking the X button on the Unexpected Error dialog box does not dismiss it. The workaround is to click the OK button.

1.28.8 Release 1.30.4

* GDC Product: GDC Data Portal
* Release Date: May 11, 2023
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1.28.9 Release 1.30.0

New Features and Changes

The GDC Legacy Archive has officially been retired.
The Legacy Archive Portal can no longer be reached.
Any API call to query files from the Legacy Archive will no longer work.

Downloads for files from the Legacy Archive will work normally with manifests that were generated previously.

Bugs Fixed Since Last Release

The Clinical TSV download in the case entity page and cart now contain TSVs for pathology detail, follow up, and molecular test
entities.

Fixed bug in which demographic information would not download as a TSV when diagnosis information was not available.

Known Issues and Workarounds

Pre-release Data Portal login is not supported on Internet Explorer or the last version of Edge (42). Edge 41 does login
successfully.

Custom Facet Filters
Some definitions are missing from the property list when adding custom facet file or case filters.
Visualizations

Negative numbers may be displayed for the Missing value category in the Treatment node within a Clinical Analysis. This
occurs with projects that have multiple treatment nodes per case. All other values should be accurate.

SIFT and PolyPhen annotations are missing from the export JSON of the mutation table. They are present in the export TSV.

Data Portal graphs cannot be exported as PNG images in Internet Explorer. Graphs can be exported in PNG or SVG format from
Chrome or Firefox browsers . Internet Explorer does not display chart legend and title when re-opening previously downloaded
SVG files, the recommendation is to open downloaded SVG files with another program.

Repository and Cart

The annotation count in File table of Repository and Cart does not link to the Annotations page anymore. The user can navigate
to the annotations through the annotation count in Repository - Case table.

Web Browsers

Browsers limit the number of concurrent downloads, it is generally recommended to add files to the cart and download large
number of files through the GDC Data Transfer Tool, more details can be found on GDC Website.

The GDC Portals are not compatible with Internet Explorer running in compatibility mode. Workaround is to disable
compatibility mode.

1.28.9 Release 1.30.0

GDC Product: GDC Data Portal
Release Date: July 8, 2022

New Features and Changes

None

Bugs Fixed Since Last Release

Fixed error in which the manifest could not be downloaded directly from the GDC Data Portal in certain instances.
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1.28.10 Release 1.29.0

Known Issues and Workarounds
¢ Pre-release Data Portal login is not supported on Internet Explorer or the last version of Edge (42). Edge 41 does login
successfully.
¢ Custom Facet Filters

* Some definitions are missing from the property list when adding custom facet file or case filters.

Visualizations

* Negative numbers may be displayed for the Missing value category in the Treatment node within a Clinical Analysis. This
occurs with projects that have multiple treatment nodes per case. All other values should be accurate.

SIFT and PolyPhen annotations are missing from the export JSON of the mutation table. They are present in the export TSV.

Data Portal graphs cannot be exported as PNG images in Internet Explorer. Graphs can be exported in PNG or SVG format from
Chrome or Firefox browsers . Internet Explorer does not display chart legend and title when re-opening previously downloaded
SVG files, the recommendation is to open downloaded SVG files with another program.

Repository and Cart

¢ The annotation count in File table of Repository and Cart does not link to the Annotations page anymore. The user can navigate
to the annotations through the annotation count in Repository - Case table.

* Legacy Archive

* The footer says version 1.9, butitis actually 1.13

Filtering by vital status does not function in the Legacy Archive due to updates in how this property has been indexed. A
workaround is to perform the case level filtering in the GDC Data Portal and copy the filter string for use in the Legacy Archive
or the legacy APIL.

Downloading a token in the GDC Legacy Archive does not refresh it. If a user downloads a token in the GDC Data Portal and
then attempts to download a token in the GDC Legacy Archive, an old token may be provided. Reloading the Legacy Archive
view will allow the user to download the updated token.

Exporting the Cart table in JSON will export the GDC Archive file table instead of exporting the files in the Cart only.
* Web Browsers

¢ Browsers limit the number of concurrent downloads, it is generally recommended to add files to the cart and download large
number of files through the GDC Data Transfer Tool, more details can be found on GDC Website.

* The GDC Portals are not compatible with Internet Explorer running in compatibility mode. Workaround is to disable
compatibility mode.

1.28.10 Release 1.29.0

* GDC Product: GDC Data Portal
* Release Date: August 23, 2021

New Features and Changes

* None

Bugs Fixed Since Last Release

¢ Fixed error in which the data summaries in the clinical analysis and cart pages were only partially displayed when viewed in
Chrome v.91.0.4472.

Known Issues and Workarounds

* Pre-release Data Portal login is not supported on Internet Explorer or the last version of Edge (42). Edge 41 does login
successfully.
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1.28.11 Release 1.28.0

Custom Facet Filters
Some definitions are missing from the property list when adding custom facet file or case filters.
Visualizations

Negative numbers may be displayed for the Missing value category in the Treatment node within a Clinical Analysis. This
occurs with projects that have multiple treatment nodes per case. All other values should be accurate.

SIFT and PolyPhen annotations are missing from the export JSON of the mutation table. They are present in the export TSV.

Data Portal graphs cannot be exported as PNG images in Internet Explorer. Graphs can be exported in PNG or SVG format from
Chrome or Firefox browsers . Internet Explorer does not display chart legend and title when re-opening previously downloaded
SVG files, the recommendation is to open downloaded SVG files with another program.

Repository and Cart

The annotation count in File table of Repository and Cart does not link to the Annotations page anymore. The user can navigate
to the annotations through the annotation count in Repository - Case table.

Legacy Archive
The footer says version 1.9, but it is actually 1.13

Filtering by vital status does not function in the Legacy Archive due to updates in how this property has been indexed. A
workaround is to perform the case level filtering in the GDC Data Portal and copy the filter string for use in the Legacy Archive
or the legacy API.

Downloading a token in the GDC Legacy Archive does not refresh it. If a user downloads a token in the GDC Data Portal and
then attempts to download a token in the GDC Legacy Archive, an old token may be provided. Reloading the Legacy Archive
view will allow the user to download the updated token.

Exporting the Cart table in JSON will export the GDC Archive file table instead of exporting the files in the Cart only.
Web Browsers

Browsers limit the number of concurrent downloads, it is generally recommended to add files to the cart and download large
number of files through the GDC Data Transfer Tool, more details can be found on GDC Website.

The GDC Portals are not compatible with Internet Explorer running in compatibility mode. Workaround is to disable
compatibility mode.

1.28.11 Release 1.28.0

GDC Product: GDC Data Portal
Release Date: May 17, 2021

New Features and Changes

New columns were added to the "molecular test" table at the bottom of the case entity page to display additional molecular test
fields.

Bugs Fixed Since Last Release

None

Known Issues and Workarounds

When accessing the data portal with Chrome v.91.0.4472, users may experience some display errors. This includes the data
summary in the clinical analysis and cart pages being only partially displayed.

Pre-release Data Portal login is not supported on Internet Explorer or the last version of Edge (42). Edge 41 does login
successfully.

Custom Facet Filters

Some definitions are missing from the property list when adding custom facet file or case filters.
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1.28.12 Release 1.25.1

Visualizations

* Negative numbers may be displayed for the Missing value category in the Treatment node within a Clinical Analysis. This
occurs with projects that have multiple treatment nodes per case. All other values should be accurate.

SIFT and PolyPhen annotations are missing from the export JSON of the mutation table. They are present in the export TSV.

Data Portal graphs cannot be exported as PNG images in Internet Explorer. Graphs can be exported in PNG or SVG format from
Chrome or Firefox browsers . Internet Explorer does not display chart legend and title when re-opening previously downloaded
SVG files, the recommendation is to open downloaded SVG files with another program.

Repository and Cart

* The annotation count in File table of Repository and Cart does not link to the Annotations page anymore. The user can navigate
to the annotations through the annotation count in Repository - Case table.

¢ Legacy Archive

¢ The footer says version 1.9, but it is actually 1.13

Filtering by vital status does not function in the Legacy Archive due to updates in how this property has been indexed. A
workaround is to perform the case level filtering in the GDC Data Portal and copy the filter string for use in the Legacy Archive
or the legacy APIL.

* Downloading a token in the GDC Legacy Archive does not refresh it. If a user downloads a token in the GDC Data Portal and
then attempts to download a token in the GDC Legacy Archive, an old token may be provided. Reloading the Legacy Archive
view will allow the user to download the updated token.

Exporting the Cart table in JSON will export the GDC Archive file table instead of exporting the files in the Cart only.

* Web Browsers

Browsers limit the number of concurrent downloads, it is generally recommended to add files to the cart and download large
number of files through the GDC Data Transfer Tool, more details can be found on GDC Website.

* The GDC Portals are not compatible with Internet Explorer running in compatibility mode. Workaround is to disable
compatibility mode.

1.28.12 Release 1.25.1

¢ GDC Product: GDC Data Portal
* Release Date: August 14, 2020

New Features and Changes

* API improvements were made to increase portal performance.

Bugs Fixed Since Last Release

* None

Known Issues and Workarounds

* Pre-release Data Portal login is not supported on Internet Explorer or the last version of Edge (42). Edge 41 does login
successfully.
¢ Custom Facet Filters

* Some definitions are missing from the property list when adding custom facet file or case filters.
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1.28.13 Release 1.25.0

Visualizations

Negative numbers may be displayed for the Missing value category in the Treatment node within a Clinical Analysis. This
occurs with projects that have multiple treatment nodes per case. All other values should be accurate.

SIFT and PolyPhen annotations are missing from the export JSON of the mutation table. They are present in the export TSV.

Data Portal graphs cannot be exported as PNG images in Internet Explorer. Graphs can be exported in PNG or SVG format from
Chrome or Firefox browsers . Internet Explorer does not display chart legend and title when re-opening previously downloaded
SVG files, the recommendation is to open downloaded SVG files with another program.

Repository and Cart

The annotation count in File table of Repository and Cart does not link to the Annotations page anymore. The user can navigate
to the annotations through the annotation count in Repository - Case table.

Legacy Archive
The footer says version 1.9, but it is actually 1.13

Filtering by vital status does not function in the Legacy Archive due to updates in how this property has been indexed. A
workaround is to perform the case level filtering in the GDC Data Portal and copy the filter string for use in the Legacy Archive
or the legacy APIL.

Downloading a token in the GDC Legacy Archive does not refresh it. If a user downloads a token in the GDC Data Portal and
then attempts to download a token in the GDC Legacy Archive, an old token may be provided. Reloading the Legacy Archive
view will allow the user to download the updated token.

Exporting the Cart table in JSON will export the GDC Archive file table instead of exporting the files in the Cart only.
Web Browsers

Browsers limit the number of concurrent downloads, it is generally recommended to add files to the cart and download large
number of files through the GDC Data Transfer Tool, more details can be found on GDC Website.

The GDC Portals are not compatible with Internet Explorer running in compatibility mode. Workaround is to disable
compatibility mode.

1.28.13 Release 1.25.0

GDC Product: GDC Data Portal
Release Date: July 2, 2020

New Features and Changes

Suppressed Experimental Strategy filter on the Exploration page as this currently filters for files with a particular strategy, not
for cases. This may cause confusion amongst users. The filter will be re-instated in a future release once the logic is available to
filter more appropriately for cases tied to a specific strategy.

Updated the filter control panel styling across the Portal to have clearer titles (e.g. "Search Cases" instead of "Cases" in the
quick search box).

Made minor updates to the styling of the filter query display at the top of the Exploration page (spacing, borders).

Added an expand/collapse control to the quick search bar of Clinical tab on the Exploration page, to be consistent with other
Exploration tabs.

Added a clear title above the counts in each filter control panel across the Portal (e.g. "# Cases", "# Genes", etc.).
Moved various action buttons above the results table on the Repository Page to more accessible locations.

Improved load time of the initial custom filter list on the Repository Page, when clicking "Add a Filter Filter" or "Add a Case/
Biospecimen Filter".

Bugs Fixed Since Last Release

Fixed a bug in the Age at Diagnosis table on the Cohort Comparison page, where the # of cases in the table was not consistent
with the # of cases shown when clicking the link to the Exploration page.
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1.28.14 Release 1.24.1

» Fixed minor positional accuracy issue of the lollipop data points on the Protein Viewer.

* Fixed bug on the Protein Viewer where, if clicking to switch between different lollipop data points, details of the previous
lollipop was not closing.

» Fixed bug where the quick search bar on the Exploratin Page's Genes filter tab was not expanding/collapsing properly.

* Fixed bug in the pop-up warning message when adding or removing items from the Cart, where long filenames were spilling
outside the border of the pop-up.

» Fixed typo in the "View Cases in Exploration" button on the Repository page.

» Fixed typo in the pop-up user consent message when downloading controlled files from the Cart.

Known Issues and Workarounds
* Pre-release Data Portal login is not supported on Internet Explorer or the last version of Edge (42). Edge 41 does login
successfully.
* Custom Facet Filters

¢ Some definitions are missing from the property list when adding custom facet file or case filters.

Visualizations

* Negative numbers may be displayed for the Missing value category in the Treatment node within a Clinical Analysis. This
occurs with projects that have multiple treatment nodes per case. All other values should be accurate.

SIFT and PolyPhen annotations are missing from the export JSON of the mutation table. They are present in the export TSV.

Data Portal graphs cannot be exported as PNG images in Internet Explorer. Graphs can be exported in PNG or SVG format from
Chrome or Firefox browsers . Internet Explorer does not display chart legend and title when re-opening previously downloaded
SVG files, the recommendation is to open downloaded SVG files with another program.

Repository and Cart

¢ The annotation count in File table of Repository and Cart does not link to the Annotations page anymore. The user can navigate
to the annotations through the annotation count in Repository - Case table.

* Legacy Archive

» The footer says version 1.9, but it is actually 1.13

Filtering by vital status does not function in the Legacy Archive due to updates in how this property has been indexed. A
workaround is to perform the case level filtering in the GDC Data Portal and copy the filter string for use in the Legacy Archive
or the legacy API.

Downloading a token in the GDC Legacy Archive does not refresh it. If a user downloads a token in the GDC Data Portal and
then attempts to download a token in the GDC Legacy Archive, an old token may be provided. Reloading the Legacy Archive
view will allow the user to download the updated token.

Exporting the Cart table in JSON will export the GDC Archive file table instead of exporting the files in the Cart only.
* Web Browsers

* Browsers limit the number of concurrent downloads, it is generally recommended to add files to the cart and download large
number of files through the GDC Data Transfer Tool, more details can be found on GDC Website.

* The GDC Portals are not compatible with Internet Explorer running in compatibility mode. Workaround is to disable
compatibility mode.
1.28.14 Release 1.24.1

* GDC Product: GDC Data Portal
* Release Date: March 10, 2020

New Features and Changes

* Removed unnecessary comma and y-axis value from title of the mutation details pop-up in the Protein Viewer.

¢ Added Tobacco Smoking Status field to the Exposures tab on the Case entity page.
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1.28.14 Release 1.24.1

* Added a link to the Cart where users can access instructions for downloading the GDC Genome Build reference files.
* Added logic to prevent duplicate fetching of data for Clinical Analysis survival plots and optimize rendering.

¢ Added a button to clear searches for certain Portal search controls that were previously missing this ability.

* Reduced whitespace between Oncogrid and its control panel to optimize spacing and layout.

* Made entire Clinical Analysis results page responsive (card columns now scale & stack in response to the size of the browser
window).

Replaced Clinical Analysis function for printing clinical cards to a single PDF file, with more flexible functionality to instead
download all the cards in SVG and/or PNG format.

¢ Added message to notify users when they try to access the Portal using Microsoft Internet Explorer, indicating which browsers
are officially supported.

¢ Added arrow icon to sortable columns across the Portal to indicate the current sort direction.

Bugs Fixed Since Last Release

» Fixed bug where clicking a primary site on the Human Body Image was not re-directing to the Exploration page.
» Fixed layout issue where long Annotation Notes were exceeding the border of the text box.

» Fixed layout issue where the Repository header and action buttons were scaling and wrapping incorrectly if the browser
window is shrunk beyond a certain threshold.

* Fixed layout issue where the responsive Clinical Analysis Cards were clipping improperly as the browser window is shrunk
beyond a certain threshold.

» Fixed bug where the Clinical Tab on the Exploration page was crashing when entering a custom range of Years for the Age at
Diagnosis facet.

» Fixed various minor cosmetic and color issues in PNG, SVG downloads of the Clinical Analysis survival plots.
¢ Fixed bug where the x-axis in PNG, SVG downloads of histograms across the Portal was being bolded incorrectly.

» Fixed bug where the expand/collapse symbols in the UI were incorrectly being exported in the TSV download of the Projects
table.

» Fixed bug where Oncogrid's modal for customizing colors could not be scrolled below the fold if it was shrunk beyond a certain
threshold.

¢ Fixed incorrect DTT hyperlink in the GDC Apps menu.

* Fixed bug where the "dbSNP rs ID" facet could not be minimized in the Exploration page's Mutations facet tab.

» Fixed layout issue where the Portal's header incorrectly overlaps some content when a notification banner is displayed.
» Fixed some minor layout & styling issues in the Exploration page's facets panel.

* Fixed bug where the Case ID on the Exploration page's Cases facet tab was not searchable in certain scenarios.

¢ Fixed bug where the Expand/Collapse button state was not changing properly when being used in the Biospecimen section of
the Case entity page.

» Fixed incorrect capitalization of "dbGaP" in the Summary section of the Project entity page.

» Fixed layout issue where the Advanced Search query box on the Repository page could expanded beyond the margins of the
box's border.

Known Issues and Workarounds

* Pre-release Data Portal login is not supported on Internet Explorer or the last version of Edge (42). Edge 41 does login
successfully.

¢ Custom Facet Filters

* Some definitions are missing from the property list when adding custom facet file or case filters.
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1.28.15 Release 1.23.1

Visualizations

* Negative numbers may be displayed for the Missing value category in the Treatment node within a Clinical Analysis. This
occurs with projects that have multiple treatment nodes per case. All other values should be accurate.

SIFT and PolyPhen annotations are missing from the export JSON of the mutation table. They are present in the export TSV.

Data Portal graphs cannot be exported as PNG images in Internet Explorer. Graphs can be exported in PNG or SVG format from
Chrome or Firefox browsers . Internet Explorer does not display chart legend and title when re-opening previously downloaded
SVG files, the recommendation is to open downloaded SVG files with another program.

Repository and Cart

* The annotation count in File table of Repository and Cart does not link to the Annotations page anymore. The user can navigate
to the annotations through the annotation count in Repository - Case table.

¢ Legacy Archive

¢ The footer says version 1.9, but it is actually 1.13

Filtering by vital status does not function in the Legacy Archive due to updates in how this property has been indexed. A
workaround is to perform the case level filtering in the GDC Data Portal and copy the filter string for use in the Legacy Archive
or the legacy APIL.

* Downloading a token in the GDC Legacy Archive does not refresh it. If a user downloads a token in the GDC Data Portal and
then attempts to download a token in the GDC Legacy Archive, an old token may be provided. Reloading the Legacy Archive
view will allow the user to download the updated token.

Exporting the Cart table in JSON will export the GDC Archive file table instead of exporting the files in the Cart only.

* Web Browsers

Browsers limit the number of concurrent downloads, it is generally recommended to add files to the cart and download large
number of files through the GDC Data Transfer Tool, more details can be found on GDC Website.

* The GDC Portals are not compatible with Internet Explorer running in compatibility mode. Workaround is to disable
compatibility mode.

1.28.15 Release 1.23.1

¢ GDC Product: GDC Data Portal
* Release Date: December 10,2019

New Features and Changes

* Updated display of x-axis units on the homepage Human Body chart to more easily display increased case counts for newly-
added projects

Bugs Fixed Since Last Release

* None

Known Issues and Workarounds
* Pre-release Data Portal login is not supported on Internet Explorer or the last version of Edge (42). Edge 41 does login
successfully.
¢ Custom Facet Filters

* Some definitions are missing from the property list when adding custom facet file or case filters.
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1.28.16 Release 1.23.0

Visualizations

Negative numbers may be displayed for the Missing value category in the Treatment node within a Clinical Analysis. This
occurs with projects that have multiple treatment nodes per case. All other values should be accurate.

SIFT and PolyPhen annotations are missing from the export JSON of the mutation table. They are present in the export TSV.

Data Portal graphs cannot be exported as PNG images in Internet Explorer. Graphs can be exported in PNG or SVG format from
Chrome or Firefox browsers . Internet Explorer does not display chart legend and title when re-opening previously downloaded
SVG files, the recommendation is to open downloaded SVG files with another program.

Repository and Cart

The annotation count in File table of Repository and Cart does not link to the Annotations page anymore. The user can navigate
to the annotations through the annotation count in Repository - Case table.

Legacy Archive
The footer says version 1.9, but it is actually 1.13

Filtering by vital status does not function in the Legacy Archive due to updates in how this property has been indexed. A
workaround is to perform the case level filtering in the GDC Data Portal and copy the filter string for use in the Legacy Archive
or the legacy APIL.

Downloading a token in the GDC Legacy Archive does not refresh it. If a user downloads a token in the GDC Data Portal and
then attempts to download a token in the GDC Legacy Archive, an old token may be provided. Reloading the Legacy Archive
view will allow the user to download the updated token.

Exporting the Cart table in JSON will export the GDC Archive file table instead of exporting the files in the Cart only.
Web Browsers

Browsers limit the number of concurrent downloads, it is generally recommended to add files to the cart and download large
number of files through the GDC Data Transfer Tool, more details can be found on GDC Website.

The GDC Portals are not compatible with Internet Explorer running in compatibility mode. Workaround is to disable
compatibility mode.

1.28.16 Release 1.23.0

GDC Product: GDC Data Portal

Release Date: November 6, 2019

New Features and Changes

.

Added Clinical Data Analysis feature that allows Users to:
Explore clinical data via the new Clinical Tab on the Exploration page.
Build custom Case sets based on that clinical data for later analysis.

Create an analysis to examine the clinical variables in a Case set, using various tools including histograms, survival plots, box
plots, QQ plots, and custom binning.

Download the data (as TSV, JSON) and plots (as PNG, SVG) of each clinical variable in an anlysis.

Save an analysis to local storage to resume later (as long as storage is not cleared).

Added links to CIViC annotations on the Gene and Mutation entity pages.

Updated the default Top Mutated Genes histogram on the Exploration page to display only COSMIC Genes by default.
Added Follow-Ups tab and nested Molecular Tests to Case entity page.

Added text to BAM slicing modal to instruct Users how to access unmapped reads.

Bugs Fixed Since Last Release

Fixed font in exported PNGs, SVGs to be consistent with the Portal UI.

Made custom Case and File filters in the Repository page case insensitive.
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1.28.17 Release 1.22.0

Fixed bug where pfam domains in Protein Viewer could not be clicked in Firefox.
Fixed bug where TSV download button could not be clicked in MS Edge.

Fixed controlled access alert pop-up in the Cart so that the modal disappears correctly once the User has successfully logged in
and initiated the download.

Known Issues and Workarounds

Pre-release Data Portal login is not supported on Internet Explorer or the last version of Edge (42). Edge 41 does login
successfully.

Custom Facet Filters
Some definitions are missing from the property list when adding custom facet file or case filters.
Visualizations

Negative numbers may be displayed for the Missing value category in the Treatment node within a Clinical Analysis. This
occurs with projects that have multiple treatment nodes per case. All other values should be accurate.

SIFT and PolyPhen annotations are missing from the export JSON of the mutation table. They are present in the export TSV.

Data Portal graphs cannot be exported as PNG images in Internet Explorer. Graphs can be exported in PNG or SVG format from
Chrome or Firefox browsers . Internet Explorer does not display chart legend and title when re-opening previously downloaded
SVG files, the recommendation is to open downloaded SVG files with another program.

Repository and Cart

The annotation count in File table of Repository and Cart does not link to the Annotations page anymore. The user can navigate
to the annotations through the annotation count in Repository - Case table.

Legacy Archive
The footer says version 1.9, butitis actually 1.13

Filtering by vital status does not function in the Legacy Archive due to updates in how this property has been indexed. A
workaround is to perform the case level filtering in the GDC Data Portal and copy the filter string for use in the Legacy Archive
or the legacy API.

Downloading a token in the GDC Legacy Archive does not refresh it. If a user downloads a token in the GDC Data Portal and
then attempts to download a token in the GDC Legacy Archive, an old token may be provided. Reloading the Legacy Archive
view will allow the user to download the updated token.

Exporting the Cart table in JSON will export the GDC Archive file table instead of exporting the files in the Cart only.
Web Browsers

Browsers limit the number of concurrent downloads, it is generally recommended to add files to the cart and download large
number of files through the GDC Data Transfer Tool, more details can be found on GDC Website.

The GDC Portals are not compatible with Internet Explorer running in compatibility mode. Workaround is to disable
compatibility mode.

1.28.17 Release 1.22.0

GDC Product: GDC Data Portal
Release Date: July 31,2019

New Features and Changes

Replaced existing Clinical, Biospecimen columns on the Projects page with 4 columns: Clinical, Clinical Supplement,
Biospecimen, Biospecimen Supplement. The Clinical and Biospecimen columns now link directly to the project page, and their
counts indicate the total cases in the project. The Clinical Supplement and Biospecimen Supplement columns work the same as
the old Clinical and Biospecimen columns - They link to the Repository page with Files filtered based on the Project and Data
Category (Clinical or Biospecimen).

Added a new icon to the GDC Apps menu, which links to the GDC Publications website page.
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1.28.18 Release 1.21.0

* Added the Synchronous Malignancy field to the Diagnoses / Treatments tab on the Case entity page.
* Added the Pack Years Smoked field to the Exposures tab on the Case entity page.

* Increased length of x-axis labels on histograms to 10 characters so that projects with names that are typically standard 10 chars
will display fully (e.g. most TCGA projects like TCGA-BRCA).

Bugs Fixed Since Last Release

* Fixed bug where the PNG, SVG files for the Overall Survival Plot could not be downloaded.

Known Issues and Workarounds
* Pre-release Data Portal login is not supported on Internet Explorer or the last version of Edge (42). Edge 41 does login
successfully.
¢ Custom Facet Filters

* Some definitions are missing from the property list when adding custom facet file or case filters.

Visualizations

SIFT and PolyPhen annotations are missing from the export JSON of the mutation table. They are present in the export TSV.

Data Portal graphs cannot be exported as PNG images in Internet Explorer. Graphs can be exported in PNG or SVG format from
Chrome or Firefox browsers . Internet Explorer does not display chart legend and title when re-opening previously downloaded
SVG files, the recommendation is to open downloaded SVG files with another program.

Repository and Cart

* The annotation count in File table of Repository and Cart does not link to the Annotations page anymore. The user can navigate
to the annotations through the annotation count in Repository - Case table.

* Legacy Archive

Filtering by vital status does not function in the Legacy Archive due to updates in how this property has been indexed. A
workaround is to perform the case level filtering in the GDC Data Portal and copy the filter string for use in the Legacy Archive
or the legacy APIL.

* Downloading a token in the GDC Legacy Archive does not refresh it. If a user downloads a token in the GDC Data Portal and
then attempts to download a token in the GDC Legacy Archive, an old token may be provided. Reloading the Legacy Archive
view will allow the user to download the updated token.

Exporting the Cart table in JSON will export the GDC Archive file table instead of exporting the files in the Cart only.

* Web Browsers

Browsers limit the number of concurrent downloads, it is generally recommended to add files to the cart and download large
number of files through the GDC Data Transfer Tool, more details can be found on GDC Website.

* The GDC Portals are not compatible with Internet Explorer running in compatibility mode. Workaround is to disable
compatibility mode.

1.28.18 Release 1.21.0

* GDC Product: GDC Data Portal
* Release Date: June 5, 2019

New Features and Changes

¢ Changed all Survival Plots to display the Duration (x-axis) in years instead of days.

* Updated data references to clinical properties throughout the Portal to match the underlying changes in the GDC data
dictionary.
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1.28.19 Release 1.20.0

Bugs Fixed Since Last Release

Fixed bug where X-axis labels in histograms were cut off when displayed.
Renamed the 'Experimental Strategies' facet on the Projects page to singular form.

Fixed bug where columns with a % value of infinity (due to division by zero) show as 'NaN%'. Replaced instead with a label of

Fixed bug where the download button in the cart access banner was still disabled after a user logged in from the banner.
Instead, the experience is now improved so that after login, the banner is closed and the user must explicitly click 'Download’
again.

Fixed bug where if a new user logs into the Portal and views their profile, the app crashes if the user has no projects assigned
yet.

Fixed bug where Survival Rate numbers in the Survival Plot plot y-axis did not scale properly and overlapped into the axis lines.

Known Issues and Workarounds

Pre-release Data Portal login is not supported on Internet Explorer or the last version of Edge (42). Edge 41 does login
successfully.

Custom Facet Filters

Some definitions are missing from the property list when adding custom facet file or case filters.

Visualizations

SIFT and PolyPhen annotations are missing from the export JSON of the mutation table. They are present in the export TSV.

Data Portal graphs cannot be exported as PNG images in Internet Explorer. Graphs can be exported in PNG or SVG format from
Chrome or Firefox browsers . Internet Explorer does not display chart legend and title when re-opening previously downloaded
SVG files, the recommendation is to open downloaded SVG files with another program.

Repository and Cart

The annotation count in File table of Repository and Cart does not link to the Annotations page anymore. The user can navigate
to the annotations through the annotation count in Repository - Case table.

Legacy Archive

Downloading a token in the GDC Legacy Archive does not refresh it. If a user downloads a token in the GDC Data Portal and
then attempts to download a token in the GDC Legacy Archive, an old token may be provided. Reloading the Legacy Archive
view will allow the user to download the updated token.

Exporting the Cart table in JSON will export the GDC Archive file table instead of exporting the files in the Cart only.
Web Browsers

Browsers limit the number of concurrent downloads, it is generally recommended to add files to the cart and download large
number of files through the GDC Data Transfer Tool, more details can be found on GDC Website.

The GDC Portals are not compatible with Internet Explorer running in compatibility mode. Workaround is to disable
compatibility mode.

1.28.19 Release 1.20.0

GDC Product: GDC Data Portal
Release Date: April 17,2019

New Features and Changes

Upgraded the Portal to use the latest React Javascript library (version 16.8)
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1.28.20 Release 1.19.0

Bugs Fixed Since Last Release

None

Known Issues and Workarounds

Pre-release Data Portal login is not supported on Internet Explorer or the last version of Edge (42). Edge 41 does login
successfully.

Custom Facet Filters

Some definitions are missing from the property list when adding custom facet file or case filters.

Visualizations

SIFT and PolyPhen annotations are missing from the export JSON of the mutation table. They are present in the export TSV.

Data Portal graphs cannot be exported as PNG images in Internet Explorer. Graphs can be exported in PNG or SVG format from
Chrome or Firefox browsers . Internet Explorer does not display chart legend and title when re-opening previously downloaded
SVG files, the recommendation is to open downloaded SVG files with another program.

Repository and Cart

The annotation count in File table of Repository and Cart does not link to the Annotations page anymore. The user can navigate
to the annotations through the annotation count in Repository - Case table.

Legacy Archive

Downloading a token in the GDC Legacy Archive does not refresh it. If a user downloads a token in the GDC Data Portal and
then attempts to download a token in the GDC Legacy Archive, an old token may be provided. Reloading the Legacy Archive
view will allow the user to download the updated token.

Exporting the Cart table in JSON will export the GDC Archive file table instead of exporting the files in the Cart only.
Web Browsers

Browsers limit the number of concurrent downloads, it is generally recommended to add files to the cart and download large
number of files through the GDC Data Transfer Tool, more details can be found on GDC Website.

The GDC Portals are not compatible with Internet Explorer running in compatibility mode. Workaround is to disable
compatibility mode.

1.28.20 Release 1.19.0

GDC Product: GDC Data Portal
Release Date: February 20,2019

New Features and Changes

Added support for viewing of controlled-access mutations in the Data Portal

Added a new data access notification to remind logged-in users with access to controlled data that they need to follow their data
use agreement. The message is fixed at the top of the Portal.

Added the ability to search for previous versions of files. If the user enters the UUID of a previous version that cannot be found,
the Portal returns the UUID of the latest version available.

Renamed the Data Category for "Raw Sequencing Data" to "Sequencing Reads" throughout the portal where this appears, to
be consistent with the Data Dictionary.

Added a link in the Portal footer to the GDC support page.

Bugs Fixed Since Last Release

Fixed bug where Survival Plot button never stops loading if plotting mutated vs. non-mutated cases for a single Gene.

Fixed inconsistent button styling when downloading controlled Downstream Analyses Files from File Entity page.
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1.28.21 Release 1.18.0

* Removed unnecessary Survival column from Arrange Columns button on Case Entity, Gene Entity pages.

* Removed unnecessary whitespace from pie charts on Repository page.

¢ Added missing File Size unit to Clinical Supplement File, Biospecimen Supplement File tables on Case Entity page.

» Fixed bug where clicking on Case Counts in Projects Graph tab was going to the Repository Files tab instead of the Cases tab.

» Fixed bug where the counts shown beside customer filters on the Repository Cases tab were not updating when filtering on
other facets.

* Fixed bug where clicking the # of Affected Cases denominator on the Gene page's Most Frequent Somatic Mutations table
displayed an incorrect number of Cases.

Known Issues and Workarounds
* Pre-release Data Portal login is not supported on Internet Explorer or the last version of Edge (42). Edge 41 does login
successfully.
* Custom Facet Filters

¢ Some definitions are missing from the property list when adding custom facet file or case filters.

Visualizations

SIFT and PolyPhen annotations are missing from the export JSON of the mutation table. They are present in the export TSV.

Data Portal graphs cannot be exported as PNG images in Internet Explorer. Graphs can be exported in PNG or SVG format from
Chrome or Firefox browsers . Internet Explorer does not display chart legend and title when re-opening previously downloaded
SVG files, the recommendation is to open downloaded SVG files with another program.

Repository and Cart

¢ The annotation count in File table of Repository and Cart does not link to the Annotations page anymore. The user can navigate
to the annotations through the annotation count in Repository - Case table.
* Legacy Archive

* Downloading a token in the GDC Legacy Archive does not refresh it. If a user downloads a token in the GDC Data Portal and
then attempts to download a token in the GDC Legacy Archive, an old token may be provided. Reloading the Legacy Archive
view will allow the user to download the updated token.

Exporting the Cart table in JSON will export the GDC Archive file table instead of exporting the files in the Cart only.

* Web Browsers

Browsers limit the number of concurrent downloads, it is generally recommended to add files to the cart and download large
number of files through the GDC Data Transfer Tool, more details can be found on GDC Website.

* The GDC Portals are not compatible with Internet Explorer running in compatibility mode. Workaround is to disable
compatibility mode.

1.28.21 Release 1.18.0

¢ GDC Product: GDC Data Portal
* Release Date: December 18,2018

New Features and Changes
¢ Anew data access message has been added when downloading controlled data. Users must agree to abide by data access
control policies when downloading controlled data.

¢ In the Mutation free-text search in Exploration, mutation display now includes the UUID, genomic location, and matched search
term for easier mutation searching.

* The ability to sort on ranked columns has been made available.
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1.28.22 Release 1.17.0

Bugs Fixed Since Last Release

In some cases, text was being cut off on the Project page visualization tab. Text is no longer cut off.
HGNC link on Gene page broke as the source format url changed; The format was updated and the link is now functional

In the biospecimen details on the Case page, the cart icon would disappear once clicked. It now is always visible.

Known Issues and Workarounds

Pre-release Data Portal login is not supported on Internet Explorer or the last version of Edge (42). Edge 41 does login
successfully.

Custom Facet Filters

Some definitions are missing from the property list when adding custom facet file or case filters.

Visualizations

SIFT and PolyPhen annotations are missing from the export JSON of the mutation table. They are present in the export TSV.

Data Portal graphs cannot be exported as PNG images in Internet Explorer. Graphs can be exported in PNG or SVG format from
Chrome or Firefox browsers . Internet Explorer does not display chart legend and title when re-opening previously downloaded
SVG files, the recommendation is to open downloaded SVG files with another program.

Repository and Cart

The annotation count in File table of Repository and Cart does not link to the Annotations page anymore. The user can navigate
to the annotations through the annotation count in Repository - Case table.

Legacy Archive

Downloading a token in the GDC Legacy Archive does not refresh it. If a user downloads a token in the GDC Data Portal and
then attempts to download a token in the GDC Legacy Archive, an old token may be provided. Reloading the Legacy Archive
view will allow the user to download the updated token.

Exporting the Cart table in JSON will export the GDC Archive file table instead of exporting the files in the Cart only.
Web Browsers

Browsers limit the number of concurrent downloads, it is generally recommended to add files to the cart and download large
number of files through the GDC Data Transfer Tool, more details can be found on GDC Website.

The GDC Portals are not compatible with Internet Explorer running in compatibility mode. Workaround is to disable
compatibility mode.

1.28.22 Release 1.17.0

GDC Product: GDC Data Portal
Release Date: November 7, 2018

New Features and Changes

Copy Number Variation (CNV) data derived from GISTIC results are now available in the portal:
View number of CNV events on a gene in a cohort in the Explore Gene table tab
Explore CNVs associated with a gene on the Gene Entity Page

Explore CNVs concurrently with mutations on the Oncogrid with new visualization

Bugs Fixed Since Last Release

None
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1.28.23 Release 1.16.0

Known Issues and Workarounds

.

Custom Facet Filters

Some definitions are missing from the property list when adding custom facet file or case filters.

Visualizations

SIFT and PolyPhen annotations are missing from the export JSON of the mutation table. They are present in the export TSV.

Data Portal graphs cannot be exported as PNG images in Internet Explorer. Graphs can be exported in PNG or SVG format from
Chrome or Firefox browsers . Internet Explorer does not display chart legend and title when re-opening previously downloaded
SVG files, the recommendation is to open downloaded SVG files with another program.

Repository and Cart

The annotation count in File table of Repository and Cart does not link to the Annotations page anymore. The user can navigate
to the annotations through the annotation count in Repository - Case table.

Legacy Archive

Downloading a token in the GDC Legacy Archive does not refresh it. If a user downloads a token in the GDC Data Portal and
then attempts to download a token in the GDC Legacy Archive, an old token may be provided. Reloading the Legacy Archive
view will allow the user to download the updated token.

Exporting the Cart table in JSON will export the GDC Archive file table instead of exporting the files in the Cart only.
Web Browsers

Browsers limit the number of concurrent downloads, it is generally recommended to add files to the cart and download large
number of files through the GDC Data Transfer Tool, more details can be found on GDC Website.

The GDC Portals are not compatible with Internet Explorer running in compatibility mode. Workaround is to disable
compatibility mode.

1.28.23 Release 1.16.0

GDC Product: GDC Data Portal
Release Date: September 27,2018

New Features and Changes

Updated Human Body Image to aggregate all current primary sites to available Major Primary Sites

Bugs Fixed Since Last Release

Fixed link on cart download error popup
Updated Cancer Distribution table to have dropdown menus for primary site and disease type
Updated Y-axis label on Top Mutated Cancer Genes in Selected Projects Graph

Updated Set Operation Image to remove stray text

Known Issues and Workarounds

Advanced Search

For advanced search and custom file facet filtering there are some properties that will appear as options that are no longer
supported (e.g. file state).

Custom facet filters

Some definitions are missing from the property list when adding custom facet file or case filters.
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1.28.24 Release 1.15.0

Visualizations
SIFT and PolyPhen annotations are missing from the Export JSON of the mutation table. They are present in the export TSV.

Data Portal graphs cannot be exported as PNG images in Internet Explorer. Graphs can be exported in PNG or SVG format from
Chrome or Firefox browsers . Internet Explorer does not display chart legend and title when re-opening previously downloaded
SVG files, the recommendation is to open downloaded SVG files with another program.

Repository and Cart

The annotation count in File table of Repository and Cart does not link to the Annotations page anymore. The user can navigate
to the annotations through the annotation count in Repository - Case table.

Legacy Archive

Downloading a token in the GDC Legacy Archive does not refresh it. If a user downloads a token in the GDC Data Portal and
then attempts to download a token in the GDC Legacy Archive, an old token may be provided. Reloading the Legacy Archive
view will allow the user to download the updated token.

Exporting the Cart table in JSON will export the GDC Archive file table instead of exporting the files in the Cart only.
Web Browsers

Browsers limit the number of concurrent downloads, it is generally recommended to add files to the cart and download large
number of files through the GDC Data Transfer Tool, more details can be found on GDC Website.

The GDC Portals are not compatible with Internet Explorer running in compatibility mode. Workaround is to disable
compatibility mode.

1.28.24 Release 1.15.0

GDC Product: GDC Data Portal
Release Date: August 23,2018

New Features and Changes

File Versions are now visible in the "File Versions" section on the File Entity Page.

"View Files in Repository" and "View Cases in Repository" button methods were updated to work faster.

Bugs Fixed Since Last Release

Fixed warning messages that prompted users to login even when already logged in. Error warnings now correctly prompt users
to reference dbGAP for data access if already signed in.

Fixed error where you could click Go on Case ID wildcard facet before inputting any data.

Fixed cart header to be a consistent color for the whole table.

Fixed error where you could save a set with no name or items, which resulted in an infinite spinner.
Fixed table width issue when FM-AD was selected as a filter.

Updated broken help link on Advanced Query.

Known Issues and Workarounds

Advanced Search

For advanced search and custom file facet filtering there are some properties that will appear as options that are no longer
supported (e.g. file state).

Custom facet filters

Some definitions are missing from the property list when adding custom facet file or case filters.
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1.28.25 Release 1.14.0

Visualizations
SIFT and PolyPhen annotations are missing from the Export JSON of the mutation table. They are present in the export TSV.

Data Portal graphs cannot be exported as PNG images in Internet Explorer. Graphs can be exported in PNG or SVG format from
Chrome or Firefox browsers . Internet Explorer does not display chart legend and title when re-opening previously downloaded
SVG files, the recommendation is to open downloaded SVG files with another program.

Repository and Cart

The annotation count in File table of Repository and Cart does not link to the Annotations page anymore. The user can navigate
to the annotations through the annotation count in Repository - Case table.

Legacy Archive

Downloading a token in the GDC Legacy Archive does not refresh it. If a user downloads a token in the GDC Data Portal and
then attempts to download a token in the GDC Legacy Archive, an old token may be provided. Reloading the Legacy Archive
view will allow the user to download the updated token.

Exporting the Cart table in JSON will export the GDC Archive file table instead of exporting the files in the Cart only.
Web Browsers

Browsers limit the number of concurrent downloads, it is generally recommended to add files to the cart and download large
number of files through the GDC Data Transfer Tool, more details can be found on GDC Website.

The GDC Portals are not compatible with Internet Explorer running in compatibility mode. Workaround is to disable
compatibility mode.

1.28.25 Release 1.14.0

GDC Product: GDC Data Portal
Release Date: June 13,2018

New Features and Changes

Added new Experimental Strategies Diagnostic Slide Image, Bisulfite-Seq, ChIP-Seq, and ATAC-Seq to Case and Project entity
pages.

Bugs Fixed Since Last Release

Fixed download of clinical and biospecimen data from the Repository when Case table rows are selected.

Known Issues and Workarounds

Custom facet filters

Some definitions are missing from the property list when adding custom facet file or case filters.

Visualizations

SIFT and PolyPhen annotations are missing from the Export JSON of the mutation table. They are present in the export TSV.

Data Portal graphs cannot be exported as PNG images in Internet Explorer. Graphs can be exported in PNG or SVG format from
Chrome or Firefox browsers . Internet Explorer does not display chart legend and title when re-opening previously downloaded
SVG files, the recommendation is to open downloaded SVG files with another program.

Repository and Cart

When user is logged in and try to download a controlled file he does not have access to, he's prompted to log in. He should be
promted to request access.

The annotation count in File table of Repository and Cart does not link to the Annotations page anymore. The user can navigate
to the annotations through the annotation count in Repository - Case table.
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1.28.26 Release 1.13.0

* Legacy Archive

Downloading a token in the GDC Legacy Archive does not refresh it. If a user downloads a token in the GDC Data Portal and
then attempts to download a token in the GDC Legacy Archive, an old token may be provided. Reloading the Legacy Archive
view will allow the user to download the updated token.

Exporting the Cart table in JSON will export the GDC Archive file table instead of exporting the files in the Cart only.
* Web Browsers

¢ Browsers limit the number of concurrent downloads, it is generally recommended to add files to the cart and download large
number of files through the GDC Data Transfer Tool, more details can be found on GDC Website.

* The GDC Portals are not compatible with Internet Explorer running in compatibility mode. Workaround is to disable
compatibility mode.

Release details are maintained in the GDC Data Portal Change Log.

1.28.26 Release 1.13.0

¢ GDC Product: GDC Data Portal
¢ Release Date: May 21,2018

New Features and Changes

* Added new image viewer functionality for viewing tissue slide images

Bugs Fixed Since Last Release

* Updated gene reference labels on gene entity page to adhere to preferred usage

» Fixed issue with user profile displaying all projects twice

Known Issues and Workarounds

¢ Custom facet filters

* Some definitions are missing from the property list when adding custom facet file or case filters.

Visualizations

SIFT and PolyPhen annotations are missing from the Export JSON of the mutation table. They are present in the export TSV.

Data Portal graphs cannot be exported as PNG images in Internet Explorer. Graphs can be exported in PNG or SVG format from
Chrome or Firefox browsers . Internet Explorer does not display chart legend and title when re-opening previously downloaded
SVG files, the recommendation is to open downloaded SVG files with another program.

Repository and Cart

* When user is logged in and try to download a controlled file he does not have access to, he's prompted to log in. He should be
promted to request access.

* The annotation count in File table of Repository and Cart does not link to the Annotations page anymore. The user can navigate
to the annotations through the annotation count in Repository - Case table.
¢ Legacy Archive

* Downloading a token in the GDC Legacy Archive does not refresh it. If a user downloads a token in the GDC Data Portal and
then attempts to download a token in the GDC Legacy Archive, an old token may be provided. Reloading the Legacy Archive
view will allow the user to download the updated token.

Exporting the Cart table in JSON will export the GDC Archive file table instead of exporting the files in the Cart only.
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1.28.27 Release 1.12.0

Web Browsers

Browsers limit the number of concurrent downloads, it is generally recommended to add files to the cart and download large
number of files through the GDC Data Transfer Tool, more details can be found on GDC Website.

The GDC Portals are not compatible with Internet Explorer running in compatibility mode. Workaround is to disable
compatibility mode.

Release details are maintained in the GDC Data Portal Change Log.

1.28.27 Release 1.12.0

GDC Product: GDC Data Portal
Release Date: February 15,2018

New Features and Changes

Provided the ability to export clinical and biospecimen data in a TSV format from the Case, Project, Exploration, Repository and
Cart pages.

Removed from the Project entity page the sections about mutated genes, somatic mutations and affected Cases and replaced
with a button "Explore data" that will open the Exploration page filtered on the project. Indeed the Exploration page provides
the same information. Added a breakdown of cases per primary site for a Project entity page with multiple primary sites (e.g.
FM-AD).

Added display of coding DNA change and impacts for all the transcripts (instead of canonical transcript only) in the Mutation
entity page - Consequences section. In the mutation table (e.g. in Repository), the impacts and consequences are displayed for
the canonical transcript only.

Bugs Fixed Since Last Release

Replaced the suggested set name when saving a set with selected items, e.g. for case set the suggested name is now "Custom
Case selection".

Fixed the protein viewer to indicate when there are overlapping mutations. Mousing over the dot showing multiple mutations
will open a right panel with the list of all the corresponding mutations.

Fixed Mutation entity page - Consequences table: the "Coding DNA Change" column is now populated for all the transcripts.
Fixed download clinical and download biospecimen actions from TCGA-BRCA project.

Fixed facet behavior that did not reset back to showing all options after pressing reset-arrow.

Fixed error when user was trying to save a set with no value in the textbox "Save top:".

Removed somatic mutation section from Case entity page for cases with no open-access mutation data (e.g. FM-AD or TARGET
cases).

Fixed error where a blank page appears after unselecting Cancer Gene Census mutation facet.
Fixed duplicated date in sample sheet name (e.g. gdc_sample sheet YYYY-MM-DD HH-MM.tsv.YYYY-MM-DD HH-MM tsv).

Fixed error when annotations were not downloaded along with the file (in File entity page and Cart).

Known Issues and Workarounds

Custom facet filters

Some definitions are missing from the property list when adding custom facet file or case filters.

Visualizations

SIFT and PolyPhen annotations are missing from the Export JSON of the mutation table. They are present in the export TSV.

Data Portal graphs cannot be exported as PNG images in Internet Explorer. Graphs can be exported in PNG or SVG format from
Chrome or Firefox browsers . Internet Explorer does not display chart legend and title when re-opening previously downloaded
SVG files, the recommendation is to open downloaded SVG files with another program.
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1.28.28 Release 1.11.0

Repository and Cart

* When user is logged in and try to download a controlled file he does not have access to, he's prompted to log in. He should be
promted to request access.

¢ The annotation count in File table of Repository and Cart does not link to the Annotations page anymore. The user can navigate
to the annotations through the annotation count in Repository - Case table.
* Legacy Archive

¢ Downloading a token in the GDC Legacy Archive does not refresh it. If a user downloads a token in the GDC Data Portal and
then attempts to download a token in the GDC Legacy Archive, an old token may be provided. Reloading the Legacy Archive
view will allow the user to download the updated token.

Exporting the Cart table in JSON will export the GDC Archive file table instead of exporting the files in the Cart only.
* Web Browsers

* Browsers limit the number of concurrent downloads, it is generally recommended to add files to the cart and download large
number of files through the GDC Data Transfer Tool, more details can be found on GDC Website.

* The GDC Portals are not compatible with Internet Explorer running in compatibility mode. Workaround is to disable

compatibility mode.

Release details are maintained in the GDC Data Portal Change Log.

1.28.28 Release 1.11.0

¢ GDC Product: GDC Data Portal
* Release Date: December 21,2017

New Features and Changes

¢ Updated Ul to support SIFT and Polyphen annotations

e A Sample Sheet can now be created which allows easy association between file names and the case and sample submitter id

* Updated Advanced Search page to include options to Add All Files to Cart, Download Manifest, and View X Cases in Exploration
* Provide clear message rather than blank screen if survival plots cannot be calculated for particular cohort comparison

» Display sample type on associated entities section on file page

» Allows for special characters in case, gene, and mutation set upload ( -, :, >, .)

Bugs Fixed Since Last Release

» Fixed error when trying to download large number of files from the Legacy Archive cart
* Fixed number of annotations displayed in Legacy Archive for particular entities

* Replaced missing bars to indicate proportion of applicable files and cases on project entity page in Cases and File Counts by
Data Category table

» Fixed project page display when projects are selected that contain no mutation data in the facet panel
» Fixed error where exporting case sets as TSV included fewer cases than the total

» Fixed error in exploration section when adding custom facets. Previously selecting 'Only show fields with values' did not result
in the expected behavior

* Fixed error where number of associated entities for a file was showing an incorrect number

Known Issues and Workarounds

* Sample sheet will download with a file name including the date duplicated (e.g. gdc_sample_sheet YYYY-MM-DD HH-
MM.tsv.YYYY-MM-DD HH-MM.tsv)
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1.28.29 Release 1.10.0

Custom facet filters
Definitions are missing from the property list when adding custom facet file or case filters
Visualizations

Data Portal graphs cannot be exported as PNG images in Internet Explorer. Graphs can be exported in PNG or SVG format from
Chrome or Firefox browsers . Internet Explorer does not display chart legend and title when re-opening previously downloaded
SVG files, the recommendation is to open downloaded SVG files with another program.

In the protein viewer there may be overlapping mutations. In this case mousing over a point will just show a single mutation and
the other mutations at this location will not be apparent.

Entity page

On the mutation entity page, in the Consequences Table, the "Coding DNA Change" column is not populated for rows that do
not correspond to the canonical mutation.

Repository and Cart

The annotation count in File table of Repository and Cart does not link to the Annotations page anymore. The user can navigate
to the annotations through the annotation count in Repository - Case table.

Legacy Archive

Downloading a token in the GDC Legacy Archive does not refresh it. If a user downloads a token in the GDC Data Portal and
then attempts to download a token in the GDC Legacy Archive, an old token may be provided. Reloading the Legacy Archive
view will allow the user to download the updated token.

Exporting the Cart table in JSON will export the GDC Archive file table instead of exporting the files in the Cart only.
Web Browsers

Browsers limit the number of concurrent downloads, it is generally recommended to add files to the cart and download large
number of files through the GDC Data Transfer Tool, more details can be found on GDC Website.

The GDC Portals are not compatible with Internet Explorer running in compatibility mode. Workaround is to disable
compatibility mode.

Release details are maintained in the GDC Data Portal Change Log.

1.28.29 Release 1.10.0

GDC Product: GDC Data Portal
Release Date: November 16,2017

New Features and Changes

Support for uploading Case and Mutation sets in Exploration page

Support for saving, editing, removing Case, Gene and Mutation sets in the Exploration page
Added a Managed Sets menu where the user can see their saved sets

Added an Analysis menu with two analyses: Set Operation and Cohort Comparison

Added a User Profile page that shows all the projects and permissions assigned to the user: available in the username dropdown
after the user logs in

Bugs Fixed Since Last Release

Project page
On the project page, the Summary Case Count link should open the case tab on the Repository page - instead it opens the file
page
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1.28.30 Release 1.9.0

Known Issues and Workarounds

Custom facet filters
Definitions are missing from the property list when adding custom facet file or case filters

Selecting 'Only show fields with values' will show some fields without values in the Repository section. This works correctly
under the Exploration section.

Visualizations

Data Portal graphs cannot be exported as PNG images in Internet Explorer. Graphs can be exported in PNG or SVG format from
Chrome or Firefox browsers . Internet Explorer does not display chart legend and title when re-opening previously downloaded
SVG files, the recommendation is to open downloaded SVG files with another program.

In the protein viewer there may be overlapping mutations. In this case mousing over a point will just show a single mutation and
the other mutations at this location will not be apparent.

Entity page

On the mutation entity page, in the Consequences Table, the "Coding DNA Change" column is not populated for rows that do
not correspond to the canonical mutation.

Repository and Cart

The annotation count in File table of Repository and Cart does not link to the Annotations page anymore. The user can navigate
to the annotations through the annotation count in Repository - Case table.

Legacy Archive

Downloading a token in the GDC Legacy Archive does not refresh it. If a user downloads a token in the GDC Data Portal and
then attempts to download a token in the GDC Legacy Archive, an old token may be provided. Reloading the Legacy Archive
view will allow the user to download the updated token.

Exporting the Cart table in JSON will export the GDC Archive file table instead of exporting the files in the Cart only.
Web Browsers

Browsers limit the number of concurrent downloads, it is generally recommended to add files to the cart and download large
number of files through the GDC Data Transfer Tool, more details can be found on GDC Website.

The GDC Portals are not compatible with Internet Explorer running in compatibility mode. Workaround is to disable
compatibility mode.

Release details are maintained in the GDC Data Portal Change Log.

1.28.30 Release 1.9.0

GDC Product: GDC Data Portal
Release Date: October 24,2017

New Features and Changes

Support for projects with multiple primary sites per project

Support for slides that are linked to sample rather than portion

Bugs Fixed Since Last Release

None
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1.28.31 Release 1.8.0

Known Issues and Workarounds

Visualizations

Data Portal graphs cannot be exported as PNG images in Internet Explorer. Graphs can be exported in PNG or SVG format from
Chrome or Firefox browsers . Internet Explorer does not display chart legend and title when re-opening previously downloaded
SVG files, the recommendation is to open downloaded SVG files with another program.

In the protein viewer there may be overlapping mutations. In this case mousing over a point will just show a single mutation and
the other mutations at this location will not be apparent.

Project page

On the project page, the Summary Case Count link should open the case tab on the Repository page - instead it opens the file
page

Entity page

On the mutation entity page, in the Consequences Table, the "Coding DNA Change" column is not populated for rows that do
not correspond to the canonical mutation.

Repository and Cart

The annotation count in File table of Repository and Cart does not link to the Annotations page anymore. The user can navigate
to the annotations through the annotation count in Repository - Case table.

Legacy Archive

Downloading a token in the GDC Legacy Archive does not refresh it. If a user downloads a token in the GDC Data Portal and
then attempts to download a token in the GDC Legacy Archive, an old token may be provided. Reloading the Legacy Archive
view will allow the user to download the updated token.

Exporting the Cart table in JSON will export the GDC Archive file table instead of exporting the files in the Cart only.
Web Browsers

Browsers limit the number of concurrent downloads, it is generally recommended to add files to the cart and download large
number of files through the GDC Data Transfer Tool, more details can be found on GDC Website.

The GDC Portals are not compatible with Internet Explorer running in compatibility mode. Workaround is to disable
compatibility mode.

Release details are maintained in the GDC Data Portal Change Log.

1.28.31 Release 1.8.0

GDC Product: GDC Data Portal
Release Date: August 22,2017
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1.28.31 Release 1.8.0

New Features and Changes

Major features/changes:

A feature that links the exploration and repository pages was added. For example:

In the exploration page, cases with a specific mutation could be selected. This set could then be linked to the repository page to
download the data files associated with these cases.

In the repository menu, the user can select cases associated with specific files. The set could then be linked to exploration page
to view the variants associated with this set of cases.

Users can now upload a custom gene list to the exploration page and leverage the GDC search and visualization features for
cases and variants associated with the gene set.

Filters added for the gene entity page. For example:

Clicking on a mutated gene from the project page will display mutations associated with the gene that are present in this
project (filtered protein viewer, etc.).

Clicking on a mutated gene from the exploration page will display the mutations associated with the gene filtered by additional
search criteria, such as "primary site is Kidney and mutation impact is high".

UUIDs are now hidden from tables and charts to simplify readability. The UUIDs can still be exported and viewed in the tables
using the "arrange columns" feature. In the mutation table, UUIDs are automatically exported.

Mutation entity page - one consequence per transcript is shown (10 rows by default) in the consequence table. The user should
display all rows before exporting the table.

Bugs Fixed Since Last Release

Exploration

Combining "Variant Caller" mutation filter with a case filter will display incorrect counts in the mutation facet. The number of
mutations in the resulting mutation table is correct.

Mutation table: it is difficult to click on the denominator in "#Affected Cases in Cohort" column displayed to the left side of the
bar. The user should click at a specific position at the top of the number to be able to go to the corresponding link.

Known Issues and Workarounds

Visualizations

Data Portal graphs cannot be exported as PNG images in Internet Explorer. Graphs can be exported in PNG or SVG format from
Chrome or Firefox browsers . Internet Explorer does not display chart legend and title when re-opening previously downloaded
SVG files, the recommendation is to open downloaded SVG files with another program.

In the protein viewer there may be overlapping mutations. In this case mousing over a point will just show a single mutation and
the other mutations at this location will not be apparent.

Project page

On the project page, the Summary Case Count link should open the case tab on the Repository page - instead it opens the file
bage

Entity page

On the mutation entity page, in the Consequences Table, the "Coding DNA Change" column is not populated for rows that do
not correspond to the canonical mutation.

Repository and Cart

The annotation count in File table of Repository and Cart does not link to the Annotations page anymore. The user can navigate
to the annotations through the annotation count in Repository - Case table.
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1.28.32 Release 1.6.0

* Legacy Archive

Downloading a token in the GDC Legacy Archive does not refresh it. If a user downloads a token in the GDC Data Portal and
then attempts to download a token in the GDC Legacy Archive, an old token may be provided. Reloading the Legacy Archive
view will allow the user to download the updated token.

Exporting the Cart table in JSON will export the GDC Archive file table instead of exporting the files in the Cart only.
* Web Browsers

¢ Browsers limit the number of concurrent downloads, it is generally recommended to add files to the cart and download large
number of files through the GDC Data Transfer Tool, more details can be found on GDC Website.

* The GDC Portals are not compatible with Internet Explorer running in compatibility mode. Workaround is to disable

compatibility mode.

Release details are maintained in the GDC Data Portal Change Log.

1.28.32 Release 1.6.0

¢ GDC Product: GDC Data Portal
* Release Date: June 29,2017

New Features and Changes

There was a major new release of the GDC Data Portal focused on Data Analysis, Visualization, and Exploration (DAVE). Some
important new features include the following:

* New visual for the Homepage: a human body provides the number of Cases per Primary Site with a link to an advanced Cancer
Projects search
* The Projects menu provides the Top 20 Cancer Genes across the GDC Projects and the Case Distribution per Project

¢ Anew menu "Exploration" is an advanced Cancer Projects search which provides the ability to apply Case, Gene, and Mutation
filters to look for:

» List of Cases with the largest number of Somatic Mutations

The most frequently mutated Genes

The most frequent Variants

¢ Oncogrid view of mutation frequency

Visualizations are provided across the Project, Case, Gene and Mutation entity pages:

» List of most frequently mutated genes and most frequent variants

Survival plots for patients with or without specific variants

Survival plots for patients with or without variants in specific genes

Lollipop plots of mutation frequency across protein domains
* Links to external databases (COSMIC, dbSNP, Uniprot, Ensembl, OMIM, HGNC)

¢ Quick Search for Gene and Mutation entity pages

The ability to export the current view of a table in TSV

Retired GDC cBioPortal

For detailed updates please review the Data Portal User Guide.

Bugs Fixed Since Last Release

* BAM Slicing dialog box does not disappear automatically upon executing the BAM slicing function. The box can be closed
manually.

* Very long URLs will produce a 400 error. Users may encounter this after clicking on "source files" on a file page where the
target file is derived from hundreds of other files such as for MAF files.
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1.28.33 Release 1.5.2

» If bam slicing produces an error pop-up message it will be obscured behind the original dialog box.
¢ Internet Explorer users are not able to use the "Only show fields with no values" when adding custom facets

* Exporting large tables in the Data Portal may produce a 500 error. Filtering this list to include fewer cases or files should
eliminate the error

Known Issues and Workarounds

¢ New Visualizations

* Cannot export Data Portal graphs in PNG in Internet Explorer. Graphs can be exported to PNG or SVG from Chrome or Firefox
browsers . Internet would not display chart legend and title when re-opening previously downloaded SVG files,
recommendation is to open downloaded SVG files with another software.

¢ In the protein viewer there may be overlapping mutations. In this case mousing over a point will just show a single mutation and
the other mutations at this location will not be apparent.

Exploration

¢ Combining "Variant Caller" mutation filter with a case filter will display wrong counts in the mutation facet. The number of
mutations in the result mutation table is correct.

Mutation table: it is difficult to click on the denominator in "#Affected Cases in Cohort" column displayed to the left side of the
bar. The user should click at a specific position at the top of the number to be able to go to the corresponding link.

* Entity page

* On the mutation entity page, in the Consequences Table, the "Coding DNA Change" column is not populated for rows that do
not correspond to the canonical mutation.

* Repository and Cart

* The annotation count in File table of Repository and Cart does not link to the Annotations page anymore. The user can navigate
to the annotations through the annotation count in Repository - Case table.

* Legacy Archive

Downloading a token in the GDC Legacy Archive does not refresh it. If a user downloads a token in the GDC Data Portal and
then attempts to download a token in the GDC Legacy Archive, an old token may be provided. Reloading the Legacy Archive
view will allow the user to download the updated token.

Exporting the Cart table in JSON will export the GDC Archive file table instead of exporting the files in the Cart only.
* Web Browsers

* Browsers limit the number of concurrent downloads, it is generally recommended to add files to the cart and download large
number of files through the GDC Data Transfer Tool, more details can be found on GDC Website.

* The GDC Portals are not compatible with Internet Explorer running in compatibility mode. Workaround is to disable
compatibility mode.

Release details are maintained in the GDC Data Portal Change Log.

1.28.33 Release 1.5.2

* GDC Product: GDC Data Portal
* Release Date: May 9, 2017

New Features and Changes

* Removed link to Data Download Statistics Report

¢ Updated version numbers of API, GDC Data Portal, and Data Release

Bugs Fixed Since Last Release

* None
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1.28.34 Release 1.4.1

Known Issues and Workarounds

¢ General

» Exporting large tables in the Data Portal may produce a 500 error. Filtering this list to include fewer cases or files should
eliminate the error

» After successful authentication, the authentication popup does not close for Internet Explorer users running in "Compatibility
View". Workaround is to uncheck "Display Intranet sites in Compatibility View" in Internet Explorer options. Alternatively,
refreshing the portal will correctly display authentication status.

* BAM Slicing dialog box does not disappear automatically upon executing the BAM slicing function. The box can be closed
manually.

* Due to preceding issue, If bam slicing produces an error pop-up message it will be obscured behind the original dialog box.

Very long URLs will produce a 400 error. Users may encounter this after clicking on "source files" on a file page where the
target file is derived from hundreds of other files such as for MAF files. To produce a list of source files an API call can be used
with the search parameter "fields=analysis.input files.file name".

Downloading a token in the GDC Legacy Archive does not refresh it. If a user downloads a token in the GDC Data Portal and
then attempts to download a token in the GDC Legacy Archive, an old token may be provided. Reloading the Legacy Archive
view will allow the user to download the updated token.

Example

https://api.gdc.cancer.gov/files/455e26f7-03f2-46f7-9e7a-9c51ac3224617pretty=true&fields=analysis.input_files.file name

e Cart

Counts displayed in the top right of the screen, next to the Cart icon, may become inconsistent if files are removed from the
server.

* Web Browsers

¢ Browsers limit the number of concurrent downloads, it is generally recommended to add files to the cart and download large
number of files through the GDC Data Transfer Tool, more details can be found on GDC Website.

Internet Explorer users are not able to use the "Only show fields with no values" when adding custom facets
* The GDC Portals are not compatible with Internet Explorer running in compatibility mode. Workaround is to disable

compatibility mode.

Release details are maintained in the GDC Data Portal Change Log.

1.28.34 Release 1.4.1

¢ GDC Product: GDC Data Portal
* Release Date: October 31,2016

New Features and Changes

* Added a search feature to help users select values of interest in certain facets that have many values.
¢ Added support for annotation ID queries in quick search.

¢ Added a warning when a value greater than 90 is entered in the "Age at Diagnosis" facet.

* Added Sample Type column to file entity page.

* Authentication tokens are refreshed every time they are downloaded from the GDC Data Portal.

¢ Buttons are inactive when an action is in progress.

* Improved navigation features in the overview chart on portal homepage.

Removed State/Status from File and Case entity pages

Removed the "My Projects" feature.
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1.28.35 Release 1.3.0

* Removed "Created" and "Updated" dates from clinical and biospecimen entities.

Bugs Fixed Since Last Release

* Advanced search did not accept negative values for integer fields.
¢ Moving from facet search to advanced search resulted in an incorrect advanced search query.

* Some facets were cut off in Internet Explorer and Firefox.

Known Issues and Workarounds

¢ General

Exporting large tables in the Data Portal may produce a 500 error. Filtering this list to include fewer cases or files should
eliminate the error

» After successful authentication, the authentication popup does not close for Internet Explorer users running in "Compatibility
View". Workaround is to uncheck "Display Intranet sites in Compatibility View" in Internet Explorer options. Alternatively,
refreshing the portal will correctly display authentication status.

* BAM Slicing dialog box does not disappear automatically upon executing the BAM slicing function. The box can be closed
manually.

* Due to preceding issue, If bam slicing produces an error pop-up message it will be obscured behind the original dialog box.

Very long URLs will produce a 400 error. Users may encounter this after clicking on "source files" on a file page where the
target file is derived from hundreds of other files such as for MAF files. To produce a list of source files an API call can be used
with the search parameter "fields=analysis.input files.file name".

* Downloading a token in the GDC Legacy Archive does not refresh it. If a user downloads a token in the GDC Data Portal and
then attempts to download a token in the GDC Legacy Archive, an old token may be provided. Reloading the Legacy Archive
view will allow the user to download the updated token.

Example

https://api.gdc.cancer.gov/files/455e267-03f2-46f7-9e7a-9c51ac322461?pretty=true&fields=analysis.input_files.file name

e Cart

Counts displayed in the top right of the screen, next to the Cart icon, may become inconsistent if files are removed from the
server.

* Web Browsers

* Browsers limit the number of concurrent downloads, it is generally recommended to add files to the cart and download large
number of files through the GDC Data Transfer Tool, more details can be found on GDC Website.

Internet Explorer users are not able to use the "Only show fields with no values" when adding custom facets

e The GDC Portals are not compatible with Internet Explorer running in compatibility mode. Workaround is to disable
compatibility mode.

Release details are maintained in the GDC Data Portal Change Log.

1.28.35 Release 1.3.0

* GDC Product: GDC Data Portal
* Release Date: September 7, 2016

New Features and Changes

¢ Anew "Metadata" button on the cart page to download merged clinical, biospecimen, and file metadata in a single consolidated
JSON file. May require clearing browser cache

¢ Added a banner on the Data Portal to help users find data
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1.28.35 Release 1.3.0

* Added support for "Enter" key on login button
* On the Data page, the browser will remember which facet tab was selected when hitting the "Back" button

« In file entity page, if there is a link to one single file, redirect to this file's entity page instead of a list page.

Bugs Fixed Since Last Release

* Adding a mix of open and controlled files to the cart from any Case entity pages was creating authorization issues
¢ Opening multiple browser tabs and adding files in those browser tabs was not refreshing the cart in other tabs.
* When user logs in from the advanced search page, the login popup does not automatically close

* When removing a file from the cart and clicking undo, GDC loses track of permission status of the user towards this file and will
ask for the user to log-in again.

Download File Metadata button produces incomplete JSON output omitting such fields as file name and submitter id. The
current workaround includes using the API to return file metadata.

* Annotations notes do not wrap to the next line at the beginning or the end of a word, some words might be split in two lines

¢ Sorting annotations by Case UUID causes error

Known Issues and Workarounds

* General

* When no filters are engaged in the Legacy Archive or Data Portal, clicking the Download Manifest button may produce a 500
error and the message "We are currently experiencing issues. Please try again later.". To avoid this error the user can first filter
by files or cases to reduce the number files added to the manifest.

» After successful authentication, the authentication popup does not close for Internet Explorer users running in "Compatibility
View". Workaround is to uncheck "Display Intranet sites in Compatibility View" in Internet Explorer options. Alternatively,
refreshing the portal will correctly display authentication status.

* BAM Slicing dialog box does not disappear automatically upon executing the BAM slicing function. The box can be closed
manually.

* Due to preceding issue, If bam slicing produces an error pop-up message it will be obscured behind the original dialog box.

Very long URLs will produce a 400 error. Users may encounter this after clicking on "source files" on a file page where the
target file is derived from hundreds of other files such as for MAF files. To produce a list of source files an API call can be used
with the search parameter "fields=analysis.input files.file name".

* On the Legacy Archive, searches for "Case Submitter ID Prefix" containing special characters are not displayed correctly above
the result list. The result list is correct, however.

Example

https://api.gdc.cancer.gov/files/455e26f7-03f2-46f7-9e7a-9c51ac322461?pretty=true&fields=analysis.input_files.file_name

e Cart

Counts displayed in the top right of the screen, next to the Cart icon, may become inconsistent if files are removed from the

server.

* Web Browsers

Browsers limit the number of concurrent downloads, it is generally recommended to add files to the cart and download large
number of files through the GDC Data Transfer Tool, more details can be found on GDC Website.

Internet Explorer users are not able to use the "Only show fields with no values" when adding custom facets

¢ The GDC Portals are not compatible with Internet Explorer running in compatibility mode. Workaround is to disable
compatibility mode.

Release details are maintained in the GDC Data Portal Change Log.
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1.28.36 Release 1.2.0

1.28.36 Release 1.2.0

GDC Product: GDC Data Portal
Release Date: August 9th, 2016

New Features and Changes

Added aretry (1x) mechanism for API calls
Added support for ID fields in custom facets
Added Case Submitter ID to the Annotation entity page

Added a link to Biospeciment in the Case entity page

Bugs Fixed Since Last Release

General.

Not possible to use the browser's back button after hitting a 404 page

404 page missing from Legacy Archive Portal

Table widget icon and export JSON icon should be different

Download SRA XML files from the legacy archive portal might not be possible in some context
Data and facets

Default values for age at diagnosis is showing 0 to 89 instead of 0 to 90

Biospecimen search in the case entity page does not highlight (but does bold and filter) results in yellow when title case is not
followed

Table sorting icon does not include numbers

'--' symbol is missing on empty fields (blank instead), additional missing fields identified since last release.

Known Issues and Workarounds

General

When no filters are engaged in the Legacy Archive or Data Portal, clicking the Download Manifest button may produce a 500
error and the message "We are currently experiencing issues. Please try again later.". To avoid this error the user can first filter
by files or cases to reduce the number files added to the manifest.

After successful authentication, the authentication popup does not close for Internet Explorer users running in "Compatibility
View". This only impact users at the NIH. Workaround is to uncheck "Display Intranet sites in Compatibility View" in Internet
Explorer options. Alternatively, refreshing the portal will correctly display authentication status.

When user login from the advanced search page, the login popup does not automatically close
Cart

When removing a file from the cart and clicking undo, GDC looses track of permission status of the user towards this file and
will ask for the user to log-in again.

Counts displayed in the top right of the screen, next to the Cart icon, might get inconsistent if files are removed from the server.

Download File Metadata button produces incomplete JSON output omitting such fields as file name and submitter id. The
current workaround includes using the API to return file metadata.

Annotations
Annotations notes do not wrap to the next line at the beginning or the end of a word, some words might be split in two lines

Sorting annotations by Case UUID causes error

-310/313 - © 2015-2024



1.28.37 Release 1.1.0

Web Browsers

Browsers limit the number of concurrent downloads, it is generally recommended to add files to the cart and download large
number of files through the GDC Data Transfer Tool, more details can be found on GDC Website.

Internet Explorer users are not able to use the "Only show fields with no values" when adding custom facets

The GDC Portals are not compatible with Internet Explorer running in compatibility mode. Workaround is to disable
compatibilty mode

Release details are maintained in the GDC Data Portal Change Log.

1.28.37 Release 1.1.0

.

GDC Product: GDC Data Portal
Release Date: June 1st, 2016

New Features and Changes

This is a bug-fixing release, no new features were added.

Bugs Fixed Since Last Release

General

Fixed 508 compliance issues.

Disabled download manifest action on projects without files.

Updated the portal to indicate to the user that his session expired when he tries to download the authentication token.
Unselected "My project” filter after user logs-in.

Fixed missing padding when query includes "My Projects".

Enforced "Add to cart" limitation to 10,000 files everywhere on the Data Portal.

Tables

Improved usability of the "Sort" feature

Updated the "Add all files to cart" button to add all files corresponding to the current query (and not only displayed files).
Fixed an issue where Platform would show "0" when selected platform is "Affymetrix SNP 6.0".

Data

Corrected default values populated when adding a custom range facet.

Fixed an issue preventing the user to sort by File Submitter ID in data tables.

File Entity Page

Improved "Associated Cases/Biospecimen" table for files associated to a lot of cases.

Fixed an error when performing BAM Slicing.

Known Issues and Workarounds

General.

After successful authentication, the authentication popup does not close for Internet Explorer users running in "Compatibility
View". This only impact users at the NIH. Workaround is to uncheck "Display Intranet sites in Compatibility View" in Internet
Explorer options. Alternatively, refreshing the portal will correctly display authentication status.

Download SRA XML files from the legacy archive portal might not be possible in some context
Not possible to use the browser's back button after hitting a 404 page
404 page missing from Legacy Archive Portal

Table widget icon and export JSON icon should be different
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1.28.38 Release 1.0.1

Data and facets

Default values for age at diagnosis is showing 0 to 89 instead of 0 to 90

* Biospecimen search in the case entity page does not highlight (but does bold and filter) results in yellow when title case is not
followed

Table sorting icon does not include numbers
* '-' symbol is missing on empty fields (blank instead), additional missing fields identified since last release.
» Cart

* When removing a file from the cart and clicking undo, GDC looses track of permission status of the user towards this file and
will ask for the user to log-in again.

* Counts displayed in the top right of the screen, next to the Cart icon, might get inconsistent if files are removed from the server.
¢ Annotations

* Annotations notes do not wrap to the next line at the beginning or the end of a word, some words might be split in two lines

* Web Browsers

* Browsers limit the number of concurrent downloads, it is generally recommended to add files to the cart and download large
number of files through the GDC Data Transfer Tool, more details can be found on GDC Website.

Internet Explorer users are not able to use the "Only show fields with no values" when adding custom facets

* The GDC Portals are not compatible with Internet Explorer running in compatibility mode. Workaround is to disable
compatibilty mode

Release details are maintained in the GDC Data Portal Change Log.

1.28.38 Release 1.0.1

* GDC Product: GDC Data Portal
* Release Date: May 18, 2016

New Features and Changes

e This is a bug-fixing release, no new features were added.

Bugs Fixed Since Last Release

e Tables and Export

Restore default table column arrangement does not restore to the default but it restores to the previous state

Cart and Download

¢ Make the cart limit warning message more explanatory

* In some situations, adding filtered files to the cart might fail

* Layout, Browser specific and Accessibility

* When disabling CSS, footer elements are displayed out of order

« If javascript is disabled html tags are displayed in the warning message
¢ Layout issues when using the browser zoom in function on tables

¢ Cart download spinner not showing at the proper place

* Not all facets are expanded by default when loading the app
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1.28.38 Release 1.0.1

Known Issues and Workarounds

¢ General

» If a user has previously logged into the Portal and left a session without logging out, if the user returns to the Portal after the
user's sessionID expires, it looks as if the user is still authenticated. The user cannot download the token and gets an error
message that would not close. The user should clear the cache to properly log out.

* '-' symbol is missing on empty fields (blank instead)

Download manifest button is available for TARGET projects with 0 files, resulting in error if user clic on button

» After successful authentication, the authentication popup does not close for Internet Explorer users running in "Compatibility
View". This only impact users at the NIH. Workaround is to uncheck "Display Intranet sites in Compatibility View" in Internet
Explorer options. Alternatively, refreshing the portal will correctly display authentication status.

¢ Data

* When adding a custom range facet, default values are incorrectly populated

The portal might return incorrect match between cases and files when using field cases.samples.portions.created datetime
(custom facet or advanced search). Note: this is not a Ul issue.

Sorting File Submitter ID option on the file tab result in a Data Portal Error

Tables and Export

Table sorting icon does not include numbers

¢ Browsers limit the number of concurrent downloads, it is generally recommended to add files to the cart and download large
number of files through the GDC Data Transfer Tool, more details can be found on GDC Website.

Release details are maintained in the GDC Data Portal Change Log.
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