
GDC BAM Slicing
26 June 2023

GDC Monthly Webinar

Bill Wysocki, Ph.D. – GDC User Services Lead
Center for Translational Data Science
University of Chicago

gdc.cancer.gov



2

GDC BAM Slicing  Agenda

1. Introduction to BAM Slicing

2. BAM Slicing from the Data Portal

3. BAM Slicing from the GDC API

4. BAM Slicing tips and 
troubleshooting

5. Questions from Participants
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1. Introduction to BAM Slicing
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BAM Format Alignments

 Sequence Read Alignments in GDC are stored in Binary Alignment Map 
(BAM) format

 BAM files can be large in size, and the entire genome may not be 
required for your study
 WGS Alignments in GDC – Mean: 164 GB;  Median: 103 GB
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GDC BAM Slicing – Decrease in File Size

 BAM Slicing is a feature that  allows for a certain 
region or set of regions to be downloaded from the 
GDC in BAM format
 Region can include entire chromosomes, specific ranges 

within chromosomes, and specific genes.

 Slicing can be performed using the API or using the 
GDC Data Portal
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BAM Slicing Method Comparison

Description Portal API
Use genomic coordinates to specify region ✓ ✓
Use GENCODE v36 gene symbols (e.g. KRAS) to specify 
region

✓

Run on small number of BAM files ✓ ✓
Run on large number of BAM files ✓
Can be accessed programmatically ✓
User interface available ✓
Requires dbGaP access ✓ ✓
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BAM Slicing Caveats

 All BAM files in the GDC are controlled-access.  All slices of BAM files 
are controlled-access.

 BAM slicing cannot be performed on the RNA-Seq transcriptome BAM, 
due to their lack of sorting. 

 Occasionally BAM files may be missing their index file (BAI) and cannot 
be sliced.  These will need to be downloaded in full before they can be 
sliced.
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2. BAM Slicing Using the Data Portal
User Interface
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GDC Data Portal – BAM Slicing

 User interface can accept coordinates for a specific file. 
 Recommended only if a few BAM files need to be sliced due to 

manual effort.
 Great option for testing single BAM for larger pipeline 
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BAM File Selection
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BAM File Operations
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BAM Slicing
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BAM Slicing Genome Coordinate Entry
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BAM Slicing Results

This will download:  
• Entirety of Chromosome 19
• Bases 1 through 20,000 for Chromosome 2
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BAM Slice Download
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3. BAM Slicing Using the API
Command Line Interface
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BAM Slicing with the GDC API

 Recommended method for downloading slices from many BAMs.
 Can be automated with bash scripting, Python, etc.

 Also allows for GENCODE v36 gene symbols to be specified.
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BAM Slicing API Call Structure (curl GET)
curl # Default -XGET
--header "X-Auth-Token: $token" # Token in $token

https://api.gdc.cancer.gov/slicing/view/{UUID}? # URL
regions=chr1:start-end& # Region 1
regions=chr2:start-end& # Region 2
gencode={gene_symbol}   # Gene symbol

--output {file_name}.bam # Output file name

https://api.gdc.cancer.gov/slicing/view/%7bUUID%7d
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BAM Slicing API Call Structure (curl POST)
curl –XPOST # Specify POST
--header "X-Auth-Token: $token" 

--header "Content-Type: application/json” # New Header
https://api.gdc.cancer.gov/slicing/view/{UUID}

--data @slice.json # Payload File 

--output {file_name}.bam 
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BAM Slicing API Call Example
curl --header "X-Auth-Token: $token" 

'https://api.gdc.cancer.gov/slicing/view/88ee176a-
a7e7-48f2-b332-6425d32bde07?

region=chr2:1-20000&chr19&gencode=KRAS’ 

--output example_slice.bam

This will download:  
• Bases 1 through 20,000 for Chromosome 2
• Entirety of Chromosome 19
• The KRAS gene on Chromosome 12
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3. BAM Slicing Tips and Troubleshooting
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BAM Slicing Tips (1/2)
 GDC BAM slicing does not return multiple copies of data when the 

same region is requested multiple times.
 Example:  A query for chr12 and KRAS (on chr12), will return the same 

result as just chr12.

 No region or gene specified will return only the BAM header.
 A request for an empty region will not return an error, just an empty 

BAM.
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BAM Slicing Tips (2/2)
 Reads that overlap the region of interest will be provided in full.

 Reads that do not fall within the region of interest, but are paired with 
reads that do, will not be provided.

 No BAI files are created during BAM slicing, users must create their 
own:  
 Linux/Mac - samtools index slice.bam

 Windows – IGV Demo
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IGV Tools
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IGV Index
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BAM Slicing Troubleshooting

 Not sure if a BAM slice worked: $ file slice.bam

 Inspect BAM : $ samtools view slice.bam

 Find GENCODE symbols:
 https://portal.gdc.cancer.gov/exploration

 https://gdc.cancer.gov/about-data/gdc-data-processing/gdc-reference-
files

https://portal.gdc.cancer.gov/exploration
https://gdc.cancer.gov/about-data/gdc-data-processing/gdc-reference-files
https://gdc.cancer.gov/about-data/gdc-data-processing/gdc-reference-files
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Questions from Participants
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Useful Links

 GDC Portal – https://portal.gdc.cancer.gov
 GDC Documentation – https://docs.gdc.cancer.gov
 BAM Slicing Docs –

https://docs.gdc.cancer.gov/API/Users_Guide/BAM_Slicing/
 GDC Website – https://gdc.cancer.gov
 GDC Help Desk – support@nci-gdc.datacommons.io
 IGV – https://software.broadinstitute.org/software/igv/

https://portal.gdc.cancer.gov/
https://docs.gdc.cancer.gov/
https://docs.gdc.cancer.gov/API/Users_Guide/BAM_Slicing/
https://gdc.cancer.gov/
mailto:support@nci-gdc.datacommons.io
https://software.broadinstitute.org/software/igv/
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