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Agenda

• Chapter 13: Assembling Your Own Workspace in Terra

• Additional resources

• Open discussion
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Chapter 13: Assembling Your Own 
Workspace in Terra
Genomics in the Cloud by Geraldine A. Van der Auwera and Brian D. O’Connor 
(O’Reilly). Copyright 2020 The Broad Institute, Inc. and Brian O’Connor, 978-1-491-
97519-0.
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Our guest speaker

Dr. Adelaide 
Rhodes



Getting started
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https://app.terra.bio/#profile



Granting access
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Creating a new workspace
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Creating a new method

8



Summary workflow page
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Adding the data table
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Data model
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Data model
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https://terra.bio/new-resources-for-unlocking-the-power-of-terras-data-tables/



1000 Genomes Project in Terra
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Data model for 1000 Genomes data set

14



Copy data to Workspace
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Direct import of TSV-formatted data
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Start / end rows of 
sample_set_membership.tsv
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Updated membership file with 25 samples
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sample_set table showing three sample sets
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Input configuration details

20



Data tables – more info
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https://support.terra.bio/hc/en-us/articles/360051043031-Making-modifying-and-deleting-data-tables



"Joint discovery" workflows in Dockstore
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Changing an Existing Workflow
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A few months ago, Terra.bio announced a public workspace containing best-practices workflows for viral genome 
analysis developed by Dr. Danny Park’s Viral Genomics group and used to process COVID-19 research data.  Here is 
a blog post describing the workflows in the new workspace.
https://terra.bio/workflow-updates-to-the-covid-19-workspace-better-viral-assembly-and-phylogenetics-with-nextstrain/

This workspace contains the Broad’s viral genomics team’s reference based viral assembly tool 
(assemble_refbased.wdl), which they’ve updated to reflect these best practices and is appropriate for use on 
any Illumina data generated from SARS-CoV-2.

The Starting Point of the workspace can be either fastq files downloaded from the Sequence Read Archive 
(SRA) or a list of SRA accession numbers that will generate unaligned BAM files (uBAM) from SRA files.



Changing an Existing Workflow – Why?

24https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6771016/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7764237/

SRA Aligned Read Formats (SARFs) provide a few more options other than fastq-dump, for example, 
1.) contigs created from the raw reads in the run (fasta format) and 
2.) reads are aligned back to the contigs (sam format). 

https://www.ncbi.nlm.nih.gov/sra/docs/sra-aligned-read-format/

During this same time period, the NIH National Center for Biotechnology Information was making the leap to cloud

https://www.ncbi.nlm.nih.gov/sars-cov-2/

SARS-CoV-2 datasets are now loaded into publicly available buckets on GCP

1.) gs://nih-sequence-read-archive/run/ERR4308581/ - bucket location for this accession number
2.) gs://nih-sequence-read-archive/sra-src/ - bucket locations of submissions (before conversion to SRA)



Changing an Existing Workflow
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gsutil ls gs://nih-sequence-read-archive/sra-src/*/*fastq*



Changing an Existing Workflow
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The Challenge:

1. Test direct ingress from publicly available data in GCP instead of using efetch to load from on-prem resources

2. Test the replacement of the assembly portion of the workflow with SARF objects and compare quality

3. Optimize the cost/speed of running repeated runs on the bucket, which is updated regularly

4. Build notebooks that take advantage of BigQuery Metadata sets (note not currently linked from here due to recent 
GCP updates)

https://console.cloud.google.com/marketplace/product/national-library-of-medicine/ncbi-covid-data

Addendum: instructions to access SRA bq from the command line are here: 
https://www.ncbi.nlm.nih.gov/sra/docs/sra-bigquery/

https://console.cloud.google.com/marketplace/product/national-library-of-medicine/ncbi-covid-data
https://www.ncbi.nlm.nih.gov/sra/docs/sra-bigquery/


Changing an Existing Workflow
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Changing an Existing Workflow
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Idea 1: 
Direct 
ingress 
from GCP 
buckets



Changing an Existing Workflow
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Idea 2: Pull 
in SARF’s 
objects 
instead of 
doing 
assembly 
manually



Changing an Existing Workflow
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Additional resources

• Terra resources
• https://app.terra.bio/#library/datasets
• https://support.terra.bio/hc/en-us/articles/360026775691 (authorization domains)
• https://support.terra.bio/hc/en-us/articles/360025674392-Finding-the-workflow-

method-you-need-and-its-JSON-in-the-Methods-Repository (methods repository)
• https://support.terra.bio/hc/en-us/articles/360025758392 (workspace tables)

• Analysis, Visualization and Informatics Lab-space (AnVIL)
• https://www.genome.gov/Funded-Programs-Projects/Computational-Genomics-and-

Data-Science-Program/Genomic-Analysis-Visualization-Informatics-Lab-space-AnVIL

• Dockstore resources
• https://dockstore.org
• https://docs.dockstore.org
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https://app.terra.bio/
https://support.terra.bio/hc/en-us/articles/360026775691
https://support.terra.bio/hc/en-us/articles/360025674392-Finding-the-workflow-method-you-need-and-its-JSON-in-the-Methods-Repository
https://support.terra.bio/hc/en-us/articles/360025758392
https://app.terra.bio/
https://dockstore.org/
https://docs.dockstore.org/


Thank you for joining us today!
Next week: Chapter 14

Next meeting: March 8, 2021


