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New Features 
in GDC 2.0

1. Cohort-Centric Workflow Intro

2. Demo: Building a Cohort

3. Demo: Core Tools

4. Demo: Analysis Tools

5. Tutorials, Guides, and Support 

6. Questions
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Introduction to the 
Cohort-Centric Workflow

GDC 2.0
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GDC 2.0 – A new cohort-centric workflow

 Cohort – A group of cases that share 
a set of characteristics

 The new GDC 2.0 workflow separates 
the cohort-building process from all 
other functions of the portal

 This allows for the analyses to be 
performed by on the same group of 
cases across all available GDC tools
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GDC 2.0 Workflow
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GDC 2.0 Workflow: Step 1

Step 1: Build a cohort 
based on clinical or 
biospecimen attributes
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GDC 2.0 Workflow: Step 2
Step 2: Use the cohort 
with tools in the analysis 
center.  

Tools will be 
automatically applied to 
the cohort.
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GDC 2.0 Workflow: Next Step



9

Demo: Building a Cohort
GDC 2.0
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Building a Cohort – GDC 2.0 Cohort Builder

 We will use the GDC 2.0 Cohort Builder to build a cohort with the 
following properties
1. Primary tumor is from the kidney (General)

2. Resection or biopsy came from the kidney (Diagnosis)

3. Case’s gender is male (Demographic)

4. Case has WGS data (Available Data)

 Save and name cohort  This is our Active Cohort
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Building a Cohort – Other Features

 Import / Export Cohort
 Importing and exporting cohort creates a list of cases

 Cohort builder creates a set of filters

 Create New Cohort
 One new cohort is allowed at a time

 Save and name your cohort to create a new one
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Demo: GDC Core Tools
GDC 2.0
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Analysis Center – Central Hub for Data Analysis

 The core tools and analysis tools can be reached from the analysis center

  Click the name of each tool to see a description

 Click on the ”play” button to launch the tool for your active cohort
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Repository – Data File Download

 Goal: Download the WGS BAM files for our active cohort

 The files in the Repository are the files associated with your active cohorts

 Further narrow them down with the facet filters on the left

 Add files to the cart to download files or a Data Transfer Tool manifest

 Biospecimen and clinical data is available for files in the cart
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Projects – Browse GDC Projects

 Goal: Create a new cohort with only projects that include:
 Cases with primary site: kidney

 Projects from the TARGET program

 Start with a new cohort, apply filters

 Select Projects  “Save New Cohort” Button  Name Cohort



16

Demo: GDC Analysis Tools
GDC 2.0



17

Mutation Frequency – Browse Genes and Mutations

 Displays mutations and genes from active cohort as well as
 Most frequently mutated genes

 Survival plot

 Switch between genes and mutations at the top

 Narrow down your genes and mutations using:

 Filters on the left side of the portal

 Custom gene/mutation sets



18

Clinical Data Analysis – Visualize Clinical Data

 Clinical data fields are displayed based on toggle switches in left panel

 Histogram bins can be customized based on categories or ranges

 Survival plots can be customized to compare categories within your cohort

 Each graphic can be exported as an image (SVG/PNG) or as data (JSON)
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Set Operations – Compare Cohorts or Sets

 Up to three sets can be compared

 Each shared subset is visualized as a formula or graphic and selected

 Export set as new cohort or TSV
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ProteinPaint – Visualize Mutations on a Protein
 Choose gene for ProteinPaint to visualize

 Each mutation is represented as a lollipop
 Number represents number of cases with the mutation in the active cohort

 Color represents mutation consequence

 Disco plot – representing the full set of mutations in the genome – can be 
visualized and exported

 Cohort can be created based on selected cases.
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OncoMatrix – Visualize Mutations in a Matrix

 Displays the top mutated genes in the active cohort

 Columns are cases, rows are genes

 Colored cells represent mutation occurrences

 Colors represent mutation consequences

 Appearance is customizable at the top
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GDC 2.0 Analysis Tools: Sequence Reads

Download BAM Slice

Toggle Between Single & 
Paired End

Presenter Notes
Presentation Notes
Allow users to visualize read alignments from a BAM file. Given a variant (i.e. Chromosome number, Position, Reference Allele and Alternative Allele) it can classify reads supporting the reference and alternative allele into separate groups.
User must be logged in as BAMs are controlled access
To display sequence reads, first select a BAM:
1) Enter file name, file UUID, case ID, or case UUID to enter BAMs
2) Browse for available BAMs in the cohort
Then select a variant or enter a gene, position, dbSNP, or variant













Users can zoom in and out
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).
The Pileup Plot shows the total read depth at each nucleotide position of the region being displayed. Color codes of bars representing various possibilities.
The Read Alignment Plot contains the main read alignment plot of the reads from the BAM file.
Mutations are color coded: insertions (cyan), deletion (black line), substitution, splicing
Darkness is determined by the base quality
The Config provides a BAM track panel. Toggle between single-end and paired-end mode. It also provides a check box to show/hide PCR and optical duplicated reads. 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. 
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GDC 2.0 Analysis Tools: BAM Slicing Download Step 1

Step 1: Select a BAM file in your cohort.  Use an identifier or select from the list

Presenter Notes
Presentation Notes
Allow users to visualize read alignments from a BAM file. Given a variant (i.e. Chromosome number, Position, Reference Allele and Alternative Allele) it can classify reads supporting the reference and alternative allele into separate groups.
User must be logged in as BAMs are controlled access
To display sequence reads, first select a BAM:
1) Enter file name, file UUID, case ID, or case UUID to enter BAMs
2) Browse for available BAMs in the cohort
Then select a variant or enter a gene, position, dbSNP, or variant













Users can zoom in and out
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).
The Pileup Plot shows the total read depth at each nucleotide position of the region being displayed. Color codes of bars representing various possibilities.
The Read Alignment Plot contains the main read alignment plot of the reads from the BAM file.
Mutations are color coded: insertions (cyan), deletion (black line), substitution, splicing
Darkness is determined by the base quality
The Config provides a BAM track panel. Toggle between single-end and paired-end mode. It also provides a check box to show/hide PCR and optical duplicated reads. 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. 
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GDC 2.0 Analysis Tools: BAM Slicing Download Step 2

Step 2: Select a region.  Use a variant, gene, coordinates, or unmapped reads.

Presenter Notes
Presentation Notes
Allow users to visualize read alignments from a BAM file. Given a variant (i.e. Chromosome number, Position, Reference Allele and Alternative Allele) it can classify reads supporting the reference and alternative allele into separate groups.
User must be logged in as BAMs are controlled access
To display sequence reads, first select a BAM:
1) Enter file name, file UUID, case ID, or case UUID to enter BAMs
2) Browse for available BAMs in the cohort
Then select a variant or enter a gene, position, dbSNP, or variant













Users can zoom in and out
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).
The Pileup Plot shows the total read depth at each nucleotide position of the region being displayed. Color codes of bars representing various possibilities.
The Read Alignment Plot contains the main read alignment plot of the reads from the BAM file.
Mutations are color coded: insertions (cyan), deletion (black line), substitution, splicing
Darkness is determined by the base quality
The Config provides a BAM track panel. Toggle between single-end and paired-end mode. It also provides a check box to show/hide PCR and optical duplicated reads. 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. 



25

GDC 2.0 Analysis Tools: BAM Slicing Download: Step 3

Step 3: Click “Submit”. BAM file will download.

Presenter Notes
Presentation Notes
Allow users to visualize read alignments from a BAM file. Given a variant (i.e. Chromosome number, Position, Reference Allele and Alternative Allele) it can classify reads supporting the reference and alternative allele into separate groups.
User must be logged in as BAMs are controlled access
To display sequence reads, first select a BAM:
1) Enter file name, file UUID, case ID, or case UUID to enter BAMs
2) Browse for available BAMs in the cohort
Then select a variant or enter a gene, position, dbSNP, or variant













Users can zoom in and out
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).
The Pileup Plot shows the total read depth at each nucleotide position of the region being displayed. Color codes of bars representing various possibilities.
The Read Alignment Plot contains the main read alignment plot of the reads from the BAM file.
Mutations are color coded: insertions (cyan), deletion (black line), substitution, splicing
Darkness is determined by the base quality
The Config provides a BAM track panel. Toggle between single-end and paired-end mode. It also provides a check box to show/hide PCR and optical duplicated reads. 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. 
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Tutorials, Guides, and 
Support 

GDC 2.0
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Users Guides for GDC 2.0 – https://docs.gdc.cancer.gov
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Tutorial Videos for GDC 2.0
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Questions or Feedback

 Feedback is welcome and encouraged!

 Send to support@nci-gdc.datacommons.io
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Questions?



1 - 8 0 0 - 4 - C A N C E R

U.S. Department of Health & Human Services

National Institutes of Health | National Cancer Institute

https://www.cancer.gov/

Produced February 2024


	Introducing GDC 2.0: 
A New Cohort-Centric Design

23 February 2024
	New Features �in GDC 2.0
	Introduction to the �Cohort-Centric Workflow
	GDC 2.0 – A new cohort-centric workflow
	GDC 2.0 Workflow
	GDC 2.0 Workflow: Step 1
	GDC 2.0 Workflow: Step 2
	GDC 2.0 Workflow: Next Step
	Demo: Building a Cohort
	Building a Cohort – GDC 2.0 Cohort Builder
	Building a Cohort – Other Features
	Demo: GDC Core Tools
	Analysis Center – Central Hub for Data Analysis
	Repository – Data File Download
	Projects – Browse GDC Projects
	Demo: GDC Analysis Tools
	Mutation Frequency – Browse Genes and Mutations
	Clinical Data Analysis – Visualize Clinical Data
	Set Operations – Compare Cohorts or Sets
	ProteinPaint – Visualize Mutations on a Protein
	OncoMatrix – Visualize Mutations in a Matrix
	GDC 2.0 Analysis Tools: Sequence Reads
	GDC 2.0 Analysis Tools: BAM Slicing Download Step 1
	GDC 2.0 Analysis Tools: BAM Slicing Download Step 2
	GDC 2.0 Analysis Tools: BAM Slicing Download: Step 3
	Tutorials, Guides, and Support 
	Users Guides for GDC 2.0 – https://docs.gdc.cancer.gov
	Tutorial Videos for GDC 2.0
	Questions or Feedback
	Questions?
	Produced February 2024

