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Highlights:
· A BioCompute object (BCO) is a schema to represent in-silico pipelines
· BCO is an IEEE standard and is used for communicating bioinformatic analysis and data provenance
· BCOs can promote interoperability and bioinformatics protocol verification
· BCO development is community-based
· BCOs are compatible with workflow languages (e.g. NextFlow, CWL, WDL)
_______________________

Contact:
https://docs.biocomputeobject.org/contact/

IEEE Standard:
https://standards.ieee.org/ieee/2791/7337/ 

FAQs: https://wiki.biocomputeobject.org/index.php?title=FAQs 





	BioCompute Objects – A Framework For Communicating Bioinformatics Pipelines

Issues associated with data analysis
Some of the main issues associated with data analysis are unpredictability, interoperability, and communication. Everyone understands that a physical experiment (physics, chemistry, biology, etc.) becomes more unpredictable with more variables. For this reason, scientists will record every variable in the protocol. An in-silico experiment is no different. Computational biology algorithms can be just as complicated as a real-world physical experiment, but this fact is often overlooked.
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	BCO Structure
BioCompute data types are defined as aggregates of critical fields organized into eight domains: 
1) identification and provenance information, 
2) descriptive domain,
3) input/output domain, 
4) parametric domain, 
5) execution domain,
6) usability domain,
7) error domain, and
8) [image: ]Extension domain
Potential use-cases
- A pharmaceutical company is planning on submitting NGS analysis results to the FDA for regulatory review. They can create BCOs that are both human and machine-readable to potentially speed up review
- Vendor/researcher can create BCOs to document and share their pipelines in a standardized format so that they can be evaluated by SMEs or SOP documentation.
- Bioinformatics software platform developers can create BCOs to better showcase the utility of compatibility with other platforms and agencies.

	BioCompute Object Project Mission
[bookmark: _GoBack]Whereas NCBI’s BioSample furnishes descriptive details of biological samples underlying experimental data, BioCompute encapsulates information on the computational pipelines employed to analyze data and derive insights. Our mission is two-fold. The first part is to develop a community of stakeholders to create a framework that allows standardized descriptive information on bioinformatics pipelines. The second part is to develop tools for the creation, storage, and distribution of BioCompute Objects (BCOs). BCOs can be used to describe computational methods in publications, laboratory notebooks, FDA submissions, and more.

BCO Construction
There are several ways to construct a BCO: Use the form-based BCO creation at biocomputeobject.org; Download the Docker container and deploy the BCO ecosystem at your organization (including the form-based editor); Use one of the several BCO-compatible bioinformatics platforms (e.g. DNAnexus, Seven Bridges (Velsera), Galaxy, HIVE).
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"id": "obj.1270",
"type": "antiviral resistance detection",
: "HCVla [taxIl 1646) ledipasvir [PubChem:67505836] resistance SNP [S0:0000694) detection”

"version": "1.1",
"digital_signature": "905d7fce3f3ac64cBea86£058ca71658", Metadata

"verification_status": "unreviewed", i

"publication_status”: "draft”, (not needed for computation)

"usability_domain": ["Identify baseline single nucleotide polymorphisms (SNPs[S0:0000694]),
insertions(S0:0000667], and deletions[S0:0000045] that correlate with reduced ledipasvir(PubChem:67505836 ]
antiviral drug efficacy in Hepatitis C virus subtype 1", "Identify treatment emergent amino acid
substitutions(S0:0000048] that correlate with antiviral drug treatment failure", "Determine whether the
treatment emergent amino acid substitutions[S0:0000048) identified correlate with treatment failure
involving other drugs against the same virus"],

“authors": [{"name': "Eric Donaldson'},{"orcid": "0000-0003-1409-4549"}],

"description_domain”:{

"xref":["50:0000694

26508693" ],
"keywords": ["antiviral resistance", "SNP"], parametrized pipeline with all
"pipeline steps": {"HIVE hexagon':{.}, "HIVE heptagon": infernal arguments well defined
SRecution
"platform’: "hive",

"pipeline_version": "0.1",

"driver": "shell",
//hive.biochemistry.gwu.edu/workflows/",  /

taxID:31646" ", "PMID: 25123381

"env_parameters”: ["HIVEV1.3"],
"script”: "hive://workflows/antiviral resistance.py”,
"prerequisites": [

{"name": "HIVE_hexagon", "version":"1.3"}, {"name":"HIVE_heptagon","version":"1.3"}]},

parametric_domain":
“hexagon_minimum_coverage”: "0.15", -— —
“hexagon_seed": "14", e
i treg ot o107, | ‘ /-

“"heptagon_freq_cutoff": "0.10",
"heptagon_divergence_threshold percent”: "30"},
1o_domain": {

alse negative alse positive discovery < 0.05"]}
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