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1. Please turn off video
2. Please mute
3. Unmute for questions or post in chatbox
4. Handouts that will be referenced will also be provided via chat
5. Please use Chrome to create your own BCO during the demo 

exercise

Guidelines



1. Present BioCompute to anyone new to the project or hasn’t kept up 
with it lately

2. Demonstrate our format for future workshops for FDA personnel
3. Get feedback

• Possible workflows that FDA personnel may find relevant
• Best practices

Goals of This Workshop



NGS Data Flows

$ fastq-dump -X 2 SRR001666 --split-3
Read 2 spots for SRR001666
Written 2 spots for SRR001666
$ head SRR001666_1.fastq SRR001666_2.fastq
==> SRR001666_1.fastq <==
@SRR001666.1 071112_SLXA-EAS1_s_7:5:1:817:345 length=36
GGGTGATGGCCGCTGCCGATGGCGTCAAATCCCACC
+SRR001666.1 071112_SLXA-EAS1_s_7:5:1:817:345 length=36
IIIIIIIIIIIIIIIIIIIIIIIIIIIIII9IG9IC
@SRR001666.2 071112_SLXA-EAS1_s_7:5:1:801:338 length=36
GTTCAGGGATACGACGTTTGTATTTTAAGAATCTGA
+SRR001666.2 071112_SLXA-EAS1_s_7:5:1:801:338 length=36
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII6IBI

==> SRR001666_2.fastq <==
@SRR001666.1 071112_SLXA-EAS1_s_7:5:1:817:345 length=36
AAGTTACCCTTAACAACTTAAGGGTTTTCAAATAGA
+SRR001666.1 071112_SLXA-EAS1_s_7:5:1:817:345 length=36
IIIIIIIIIIIIIIIIIIIIDIIIIIII>IIIIII/
@SRR001666.2 071112_SLXA-EAS1_s_7:5:1:801:338 length=36
AGCAGAAGTCGATGATAATACGCGTCGTTTTATCAT
+SRR001666.2 071112_SLXA-EAS1_s_7:5:1:801:338 length=36
IIIIIIIIIIIIIIIIIIIIIIGII>IIIII-I)8I

$ fastq-dump -X 2 SRR001666 --split-3
Read 2 spots for SRR001666
Written 2 spots for SRR001666
$ head SRR001666_1.fastq SRR001666_2.fastq
==> SRR001666_1.fastq <==
@SRR001666.1 071112_SLXA-EAS1_s_7:5:1:817:345 length=36
GGGTGATGGCCGCTGCCGATGGCGTCAAATCCCACC
+SRR001666.1 071112_SLXA-EAS1_s_7:5:1:817:345 length=36
IIIIIIIIIIIIIIIIIIIIIIIIIIIIII9IG9IC
@SRR001666.2 071112_SLXA-EAS1_s_7:5:1:801:338 length=36
GTTCAGGGATACGACGTTTGTATTTTAAGAATCTGA
+SRR001666.2 071112_SLXA-EAS1_s_7:5:1:801:338 length=36
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII6IBI

==> SRR001666_2.fastq <==
@SRR001666.1 071112_SLXA-EAS1_s_7:5:1:817:345 length=36
AAGTTACCCTTAACAACTTAAGGGTTTTCAAATAGA
+SRR001666.1 071112_SLXA-EAS1_s_7:5:1:817:345 length=36
IIIIIIIIIIIIIIIIIIIIDIIIIIII>IIIIII/
@SRR001666.2 071112_SLXA-EAS1_s_7:5:1:801:338 length=36
AGCAGAAGTCGATGATAATACGCGTCGTTTTATCAT
+SRR001666.2 071112_SLXA-EAS1_s_7:5:1:801:338 length=36
IIIIIIIIIIIIIIIIIIIIIIGII>IIIII-I)8I

$ fastq-dump -X 2 SRR001666 --split-3
Read 2 spots for SRR001666
Written 2 spots for SRR001666
$ head SRR001666_1.fastq SRR001666_2.fastq
==> SRR001666_1.fastq <==
@SRR001666.1 071112_SLXA-EAS1_s_7:5:1:817:345 length=36
GGGTGATGGCCGCTGCCGATGGCGTCAAATCCCACC
+SRR001666.1 071112_SLXA-EAS1_s_7:5:1:817:345 length=36
IIIIIIIIIIIIIIIIIIIIIIIIIIIIII9IG9IC
@SRR001666.2 071112_SLXA-EAS1_s_7:5:1:801:338 length=36
GTTCAGGGATACGACGTTTGTATTTTAAGAATCTGA
+SRR001666.2 071112_SLXA-EAS1_s_7:5:1:801:338 length=36
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII6IBI

==> SRR001666_2.fastq <==
@SRR001666.1 071112_SLXA-EAS1_s_7:5:1:817:345 length=36
AAGTTACCCTTAACAACTTAAGGGTTTTCAAATAGA
+SRR001666.1 071112_SLXA-EAS1_s_7:5:1:817:345 length=36
IIIIIIIIIIIIIIIIIIIIDIIIIIII>IIIIII/
@SRR001666.2 071112_SLXA-EAS1_s_7:5:1:801:338 length=36
AGCAGAAGTCGATGATAATACGCGTCGTTTTATCAT
+SRR001666.2 071112_SLXA-EAS1_s_7:5:1:801:338 length=36
IIIIIIIIIIIIIIIIIIIIIIGII>IIIII-I)8I

$ fastq-dump -X 2 SRR001666 --split-3
Read 2 spots for SRR001666
Written 2 spots for SRR001666
$ head SRR001666_1.fastq SRR001666_2.fastq
==> SRR001666_1.fastq <==
@SRR001666.1 071112_SLXA-EAS1_s_7:5:1:817:345 length=36
GGGTGATGGCCGCTGCCGATGGCGTCAAATCCCACC
+SRR001666.1 071112_SLXA-EAS1_s_7:5:1:817:345 length=36
IIIIIIIIIIIIIIIIIIIIIIIIIIIIII9IG9IC
@SRR001666.2 071112_SLXA-EAS1_s_7:5:1:801:338 length=36
GTTCAGGGATACGACGTTTGTATTTTAAGAATCTGA
+SRR001666.2 071112_SLXA-EAS1_s_7:5:1:801:338 length=36
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII6IBI

==> SRR001666_2.fastq <==
@SRR001666.1 071112_SLXA-EAS1_s_7:5:1:817:345 length=36
AAGTTACCCTTAACAACTTAAGGGTTTTCAAATAGA
+SRR001666.1 071112_SLXA-EAS1_s_7:5:1:817:345 length=36
IIIIIIIIIIIIIIIIIIIIDIIIIIII>IIIIII/
@SRR001666.2 071112_SLXA-EAS1_s_7:5:1:801:338 length=36
AGCAGAAGTCGATGATAATACGCGTCGTTTTATCAT
+SRR001666.2 071112_SLXA-EAS1_s_7:5:1:801:338 length=36
IIIIIIIIIIIIIIIIIIIIIIGII>IIIII-I)8I

Ancestry
Cancer
Microbiome
Disease correlation
Agriculture
Synthetic biology
Livestock
Metagenomics
Personalized medicine



Wasted Time and Money

Problems/
Questions/
Issues/
Clarifications

Submit/resubmit

Decision
$ millions of dollars + timeindustry



A solution should…

• Be human readable: like a GenBank sequence record

• Be machine readable: structured information with predefined fields 
and associated meanings of values

• Contain enough information to understand the computational 
pipelines, interpret information, maintain records, and reproduce 
experiments

• Have a way to be sure the information has not been altered: 
immutable



Solution: BioCompute

• Acts like an envelope for entire pipeline
• Can incorporate other standards (e.g. CWL)

• Built in collaboration with the FDA
• Human and machine readable

• Written in JSON

• Categorized by domains
• Adheres to and encourages F.A.I.R. principles

• Fully open source
• Adaptable

• e.g. to other schemas
• Preserves data provenance
• Unique IDs for versioning
• IEEE approved Standard for communicating genomic analysis workflows



802.11 Analogy



Parametric
domain





BCO Portal 

https://portal.aws.biochemistry.gwu.edu/sign-in

https://portal.aws.biochemistry.gwu.edu/sign-in




• Institute of Electrical and Electronics Engineers Standard 
(approved January 2020)

• International Standards Organization certification expected by 
Q4 2020 through joint agreement

Integrating with Other Standards



• Hosted on open source repo
• Hosted on GitLab – can support independent branches and public comments

• Explicit call to JSON Schema version
• Allows interaction with other standards (e.g. W3CProv)
• Explicitly indicate “required” fields

• Md5 no longer used for hashing
• “e-TAG” ensures object is not modified after submission

• Full version can be seen here:
• https://gitlab.com/IEEE-SA/2791/ieee-2791-schema
• This is Version 1.4 according to internal numbering. Previous 

(unstandardized) version is 1.3

Major Changes to IEEE Version

https://gitlab.com/IEEE-SA/2791/ieee-2791-schema


BCO Timeline 
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BioCompute Advisory Boards Workshop

Introductions 2:00 – 2:10PM Use Case Selection 2:55 – 3:00PM

All All

Introduction to BioCompute 2:10 – 2:20PM BCO Editor Tutorial 3:00 – 3:05PM

Jonathon Keeney Janisha Patel

Advisory Boards’ Aims 2:20 – 2:30PM BCO Creation 3:05 – 3:55PM

Hadley King, Jonathon Keeney All

Use Case Brainstorming 2:40 – 3:10PM Closing Remarks 3:55 – 4:00PM

Hadley King: Command line example (5 min)
Janisha Patel, Platform example (5 min)
Discussion (20 min)

Jonathon Keeney



Regulatory Advisory Board (RAB)

• AIM 2: Develop a mechanism for transfer of BCOs
• Subaim 2.1 Determine, document and implement security for BCO transfer.

To ensure proper security implementation of BCO transfer, an FDA Regulatory 
Advisory Board (RAB) of policy experts will be created to determine 
acceptable reference information criteria. During year one, the RAB and our 
team will work to develop an action plan on how the guidance and 
recommendations of RAB will be implemented throughout the project. At the 
close of year two, a “Best Practices” document detailing the RAB’s guidance 
will be posted via GitHub (or another similar public forum). In year three, the 
RAB will assist in the development of recommendations on how to best utilize 
Drug Master File (DMF) submissions within the BCO framework.



Technical Advisory Board (TAB)

• AIM 1: Develop a BioCompute database (BioComputeDB)
• Subaim 1.1 Host informational training meetings and use-case collection 

meetings across centers to obtain center specific BCO needs. In year 1, we 
will develop FDA Technical Advisory Board comprised of technical experts to 
determine content areas of BCOs for initial focus. The advisory board will also 
provide suggestions for sponsors who wish to share information or participate 
in the BioComputeDB development.



• The way that information is captured will depend on the environment 
the analysis is run in. As a Reviewer, what is the best format for 
representing file structure?

What are the “best practices?”
• E.g. for a spike-in study with multiple versions of the same pipeline, do you prefer 

multiple BCOs that reference each other? Or a single BCO?

https://hive.biochemistry.gwu.edu/confluence/display/BUW/BioCompute+Workshop

HIVE Platform Example
Manual QC step: Usability?

Command Line Example
How are files represented?

Discussion: Feedback

https://hive.biochemistry.gwu.edu/confluence/display/BUW/BioCompute+Workshop


•Your time and feedback are greatly appreciated!
•Project specific feedback will be hosted here:

• https://hive.biochemistry.gwu.edu/confluence/display/BUW/BioCompute+Workshop

Thank you!

https://hive.biochemistry.gwu.edu/confluence/display/BUW/BioCompute+Workshop
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