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Mechanism Development Workshop



• If you have questions during the talk, please type them into 
the chat.

• Q&A
• Moderator: Charles Hadley King
• Use “raise hand” feature during Q&A session to ask a question. 

• This workshop will be recorded, and the recording will be 
sent to all attendees shortly after.

Thank you!

Workshop Guidelines



1. Introduce BioCompute Objects (BCO) for computational analysis
2. Provide BioCompute resources for future reference 
3. Demonstrate tools available via BioCompute Portal and BCODB

Goals of this Workshop



• Introduction: Use cases and BioCompute
• BioCompute Portal Walkthrough
• Demo of user account and DB access
• Description of DB and schema
• Transfer from Galaxy, HIVE, & local machine
• Q&A

Agenda



Use-Case Examples

Use-cases

• safety prediction of infant vaccines
• predicts aluminum safety threshold based on the level set by the 

Agency for Toxic Substances and Disease Registry
• algorithm is capable of creating aluminum pharmacokinetic 

profiles for infant following recommended vaccination schedule by 
the Advisory Committee on Immunization Practices of the Centers 
for Disease Control and Prevention

• HCV-1a use case using synthesized data
• What data are necessary to make a regulatory decision?
• Are summary data from one analysis pipeline sufficient?
• How will the analysis pipeline be validated?

Test 
Submission

• Tuberculosis (TB) is top infectious killer in the world
• WHO is adopting ReSeqTB pipeline to address the many 

challenges of detecting TB
• Requires lineage identification, prediction of antibiotic 

resistance, recurrence of TB in previously treated 
patients

Tuberculosis 
Detection

Vaccine Safety



NGS life cycle

Adapted by Vahan Simonyan



Introduction to BioCompute

NGS Data Flows



Introduction to BioCompute



Antiviral candidate 
resistance data
‘in silico’ FASTQ

BCO Value in Regulatory Submission



BCO Value in Regulatory Submission



1. Be human readable: like a GenBank 
sequence record

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

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

4. Be immutable: ensure information has 
not been altered

A solution should…

Introduction to BioCompute

In 2014, the Genomics Working Group convened a special session to discuss the problem, and came up with four key focus 
areas

Written in JSON

Categorized by domains
• Adaptable to other schemas

Adheres to and encourages F.A.I.R. 
principles

• Fully open source
• Preserves data provenance 

(unique IDs for versioning)



Introduction to BioCompute

Provenance Domain

Usability Domain

Extension Domain

Description Domain

Execution Domain

Parametric Domain

How to track user attribution (authored by, 
contributed by, reviewed by, etc.)? 
What version is this BCO? 
Has this BCO been reviewed? By whom?

What was this pipeline designed for? What, if 
any, other analysis can it be used for?

IO Domain
Error Domain

Validation kit: given the input files and the 
inherent error, is the output this analysis 
claims to have gotten valid?

Where to include additional structured 
information that is not defined in the 
BioCompute schema?

What external references were used? 
What are the pipeline steps?

What scripts were used? What algorithmic 
tools and software prerequisites?

What nondefault parameters were used in 
each step?

Provenance 
domain



Institute of Electrical and Electronics 
Engineers Standard 

IEEE 2791-2020 approved January 2020

IEEE Standard

https://standards.ieee.org/content/ieee-standards/en/standard/2791-2020.html

Introduction to BioCompute



https://www.federalregister.gov/documents/2020/07/22/2020-15771/electronic-
submissions-data-standards-support-for-the-international-institute-of-electrical-and



Introduction to BioCompute



BioCompute participants



• Introduction to BioCompute
• BioCompute Portal Walkthrough
• Demo of user account and DB access
• Description of DB and schema
• Transfer from Galaxy, HIVE, & local machine
• Q&A

Agenda



BioCompute Portal Walkthrough



How to navigate the Portal?
How to create a BioCompute Object? 
How do you edit a BioCompute Object?

Demo



Portal home 

Portal Walkthrough



Demo



User account and DB access



Register a new account
Build an Object 
Create a draft
Edit a draft
Save edits
Validate Object
Publish

User Account & DB Access

Demo



Description of DB and Schema



BioCompute Schema Files
https://opensource.ieee.org/2791-
object/ieee-2791-schema/



Demo

Repositories



Transfer from external sources 
using Swagger site for API access

API tools



____________

Swagger site for 
API access



Demo



Transfer from Galaxy

API tools



Thank you!

Your time and feedback are greatly appreciated.
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Recording on workshop: <youtube link>
• Introduction: Use cases and BioCompute
• BioCompute Portal Walkthrough
• Demo of user account and DB access
• Description of DB and schema
• Transfer from Galaxy, HIVE, & local machine
• Q&A



Q&A


