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Agenda

1. Overview of Whole Genome 
Variants in the GDC 

2. Available WGS Data 

3. WGS Pipeline Overview

4. Downloading WGS Data

5. Documentation and Repositories

6. Questions
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Overview of Whole Genome 
Variants in the GDC

Somatic Mutations
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WGS Data in the GDC

 Tumor and normal samples are aligned
 The resulting alignment are processed 

with variant caller workflows of different 
types:
 Point mutations/ Indels (SSM)

 Copy number variants

 Structural variants

 There are two WGS workflow sets -
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Existing Sanger WGS 
Workflow Set

1. Point Mutation: CaVEMan

2. Indel: Pindel

3. CNV: ascatNGS

4. SV: BRASS
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New GDC WGS 
Workflow Set

1. Simple Somatic Mutation (SSM): 
 GATK4 MuTect2

 VarScan2

 SvABA Indel

 Strelka2 

2. Copy Number Variation (CNV):
 GATK4 CNV + ABSOLUTE

3. Structural Variation (SV): 
 Manta

 SvABA
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Summary of Major 
Changes

1. Increase SSM calling from 2 
callers to 4, which enables proper 
variant ensemble. 

2. Increase SV calling from 1 caller 
to 2 callers.

3. Add ABSOLUTE for better CNV 
inference.

4. Stop Sanger workflow production, 
and run new WGS workflows 
across the GDC. 
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WGS Data Releases in the GDC
 Data Release 27 (2020):
 WGS variants were first released from the Sanger workflow set

 Data Release 42 (2025): 
 WGS variants were first released from the new GDC workflow set

 Transition:
 All data that was processed with the Sanger workflow set will be 

processed with the new GDC workflow set

 WGS processing is in currently in progress, any pipeline that is 
completed will be released in the subsequent data release

 For SSMs (point + indels), this means that an annotated VCF is 
available
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Available WGS Data 
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Currently Available in 
the GDC Data Portal

1. More than 15,000 cases with 
aligned WGS BAMs

2. 5,000+ cases with Sanger calls. 
We no longer use Sanger for 
production and will gradually 
release the rest of the Sanger 
calls that have already been 
completed. 

3. Data from <14,000 cases of 
Manta, GATK4 CNV, GATK4 
MuTect2, SvABA Indel callers 
have been released. We will 
release more in future releases 
and hopefully cover all WGS data 
in the GDC soon. 
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WGS Pipeline Overview
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Why Switch 
Pipelines?

1. SSM calling: increased from 2 
callers to 4, that enables multi-
caller variant ensemble. 

2. SV calling: increased from 1 caller 
to 2, that enables users to derive 
all confidence SV set. 

3. CNV calling: added ABSOLUTE 
for better CNV inference.

4. Efficiency: the new workflows, 
particularly modern tools like 
Strelka2 and Manta, require 
significantly fewer compute 
resources than the existing 
Sanger workflows.
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WGS Workflows

SSM 
GATK4 

MuTect2

VarScan2

Strelka2

SvABA 
Indel

SV 
SvABA

Manta

CNV 
GATK4 CNV

ABSOLUTE
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SV 
SvABA

Manta

Output: VCF and BedPE

1. SvABA SV Caller
 Generate both VCF and BedPE.

 Also generate an Indel VCF for 
SSM ensemble.

2. Manta SV Caller
 Generate both VCF and BedPE.

 Also generate a candidate SSM 
VCF. This VCF is then fed into 
Strelka2 calling to enhance the 
quality and coverage of Strelka2. 
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SSM 
GATK4 

MuTect2

VarScan2

Strelka2

SvABA 
Indel

Output: raw VCF, annotated 
VCF, aliquot-level MAF, 4-
caller ensemble MAF

1. GATK4 MuTect2
 Different from the MuTect2 used 

in WXS calling (GATK3).

 Known issue: Missing variants on 
chr10 and chr20 in currently 
released VCFs. We expect to fix 
in later data releases.

2. VarScan2
 The same caller used in WXS 

calling.

 Not released yet. 
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SSM 
GATK4 

MuTect2

VarScan2

Strelka2

SvABA 
Indel

Output: raw VCF, annotated 
VCF, aliquot-level MAF, 4-
caller ensemble MAF

3. Strelka2
 Implemented as Strelka2 – 

Manta joint calling. Manta 
candidate VCFs is further filtered 
by Strelka2 calling to enhance 
the quality and coverage of 
Strelka2. 

4. SvABA Indel
 Indel output from the SvABA SV 

calling. 
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CNV 
GATK4 CNV

ABSOLUTE

Output: Segmentation, 
gene-level CNV, purity/ 
ploidy estimation

1. GATK4 CNV caller

 Non-integer copy number 
segmentation file (segmean).

 Per request by genomics analysis 
groups, we also provide a 
controlled-access intermediate 
analysis archive tarball for expert 
manual review purpose. 

2. ABSOLUTE CNV Caller

 Use GATK4 CNV and GATK4 
MuTect2 input to derive integer-
level copy number segmentation, 
model PDF, and gene-level copy 
numbers.

 Not released yet.



19

CNV 
GATK4 CNV

ABSOLUTE

Output: Segmentation, 
gene-level CNV, purity/ 
ploidy estimation

• More on ABSOLUTE

 ABSOLUTE is run in two steps: 1) 
“model generation” that generates 
multiple possible CNV models 
(purity and ploidy combinations); 2) 
“model extraction” that extracts the 
segmentations from one selected 
model. 

 We plan to provide a PDF report 
that contains all models from a run, 
and also automatic model 
extraction of the first model called 
“ABSOLUTE GATK4 CNV Auto”. 
With curation provided by 
community experts, we may later 
release “ABSOLUTE GATK4 CNV 
Curated” when available. 
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ABSOLUTE Model 
PDF Report
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Other WGS Data and 
Workflows

1. BAM metrics, including coverage 
and other information. They are 
on the AlignedReads node, and 
available via API query, various 
facet filtering in GDC portal, and 
single BAM entity page.

2. Microsatellite Instability (MSI) by 
MSISensor2, at the same place 
as other BAM metrics, but only 
available in Tumor BAMs. 

3. Tumor Purity and Ploidy. They are 
on the segmentation file node 
from ascatNGS and ABSOLUTE 
workflows, available via API.  
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Development in 
Progress

1. Tumor Mutational Burden (TMB)

2. Tumor Mutational Signature 
(MuSiCal)
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Downloading WGS Data 
(Demo)
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Goal:  Download the following:

- Annotated Somatic Mutation VCFs (SNVs + Indels)
- Manta BEDPE files 

from cases with lung cancer
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GDC 2.0 Workflow
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GDC 2.0 Workflow – Downloading Files
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Documentation and Repos
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Documentation – https://docs.gdc.cancer.gov 
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Bioinformatics Pipeline Documentation and Resources: 

https://github.com/NCI-GDC/gdc-workflow-overview
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Questions?
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