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Biological Metadata

I Biological metadata are heterogeneous
and complex

I Legacy datasets, metadata "as provided"

I Curation is a crucial part of the process

I Analysis Working Groups (AWGs) and
metadata standards

I Metadata uniformity is necessary for
reliable APIs and for use in
meta-analyses
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ISA-Tab Metadata
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Example: MESH Terms

purl.bioontology.org/ontology/MESH/D013026

I Preferred Name:
I Space Flight

I Definitions:
I Travel beyond the earth’s atmosphere

I Synonyms:
I Spaceflight
I Space Travel
I Flight, Space
I ...

I subClassOf:
I Aviation

I ...

http://purl.bioontology.org/ontology/MESH/D013026
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Example: EFO Terms

www.ebi.ac.uk/efo/EFO_0000606

• experimental factor
• material entity (BFO)

• organism (OBI)
• Eukaryota (NCBITAXON)

• Mus (NCBITAXON)
• Mus musculus (NCBITAXON)

• C57BL
• C57BL/6J

C57BL/6J is a mouse strain as described in Jackson Laboratory
http://phenome.jax.org/db/q?rtn=strains/details&strainid=7

Synonym: C57BL6J

http://www.ebi.ac.uk/efo/EFO_0000606
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Example: FMA Terms

purl.org/sig/ont/fma/fma58301

I preferred name
I Retina

I definition
I Layer of wall of eyeball which is continuous with optic nerve.

I synonym
I Tunica interna of eyeball
I Inner layer of eyeball

I subclass of
I Layer of wall of eyeball

I subclasses
I Left Retina
I Right Retina

I ...

http://purl.org/sig/ont/fma/fma58301
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Example: Visualization Portal
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Example: Visualization Portal
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Primary Type of Metadata Values

Everything is text Everything is an object
←−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−→
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GLOpenAPI Example
https://visualization.genelab.nasa.gov/GLOpenAPI/metadata/?study.characteristics.material type=Retina

https://visualization.genelab.nasa.gov/GLOpenAPI/metadata/?study.characteristics.material%20type=/retina/


"Metadata in APIs"
"Kirill Grigorev

NASA OSDR
NASA ARC, BMSIS 12/17

GLOpenAPI Example
https://visualization.genelab.nasa.gov/GLOpenAPI/metadata/?study.characteristics.material type=/retina/

https://visualization.genelab.nasa.gov/GLOpenAPI/metadata/?study.characteristics.material%20type=/retina/
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GLOpenAPI: Note

Also understood:

study.characteristics.material type=left retina|right retina

etc.
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GLOpenAPI Example
https://visualization.genelab.nasa.gov/GLOpenAPI/metadata/?study.characteristics.age=11 {day}

https://visualization.genelab.nasa.gov/GLOpenAPI/metadata/?study.characteristics.age=11%20\{day\}
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GLOpenAPI Goal

https://visualization.genelab.nasa.gov/GLOpenAPI/metadata/?study.characteristics.age>=1 {week}

I 11 day
I 1 week
I 1 month
I 1-2 weeks old
I adult stage
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Summary and Concluding Thoughts

I Everything is text, but with a lot of magic behind the scenes

I Strict data ingestion, but lax data retrieval
I Metadata need to be uniform (harmonized) to be usable in APIs / meta-analyses
I Curation, curation, curation
I Ontologies, ontologies, ontologies
I Analysis Working Groups
I The ISA-Tab model is a powerful framework that extends beyond biological sciences



"Metadata in APIs"
"Kirill Grigorev

NASA OSDR
NASA ARC, BMSIS 16/17

Summary and Concluding Thoughts

I Everything is text, but with a lot of magic behind the scenes
I Strict data ingestion, but lax data retrieval

I Metadata need to be uniform (harmonized) to be usable in APIs / meta-analyses
I Curation, curation, curation
I Ontologies, ontologies, ontologies
I Analysis Working Groups
I The ISA-Tab model is a powerful framework that extends beyond biological sciences



"Metadata in APIs"
"Kirill Grigorev

NASA OSDR
NASA ARC, BMSIS 16/17

Summary and Concluding Thoughts

I Everything is text, but with a lot of magic behind the scenes
I Strict data ingestion, but lax data retrieval
I Metadata need to be uniform (harmonized) to be usable in APIs / meta-analyses

I Curation, curation, curation
I Ontologies, ontologies, ontologies
I Analysis Working Groups
I The ISA-Tab model is a powerful framework that extends beyond biological sciences



"Metadata in APIs"
"Kirill Grigorev

NASA OSDR
NASA ARC, BMSIS 16/17

Summary and Concluding Thoughts

I Everything is text, but with a lot of magic behind the scenes
I Strict data ingestion, but lax data retrieval
I Metadata need to be uniform (harmonized) to be usable in APIs / meta-analyses
I Curation, curation, curation

I Ontologies, ontologies, ontologies
I Analysis Working Groups
I The ISA-Tab model is a powerful framework that extends beyond biological sciences



"Metadata in APIs"
"Kirill Grigorev

NASA OSDR
NASA ARC, BMSIS 16/17

Summary and Concluding Thoughts

I Everything is text, but with a lot of magic behind the scenes
I Strict data ingestion, but lax data retrieval
I Metadata need to be uniform (harmonized) to be usable in APIs / meta-analyses
I Curation, curation, curation
I Ontologies, ontologies, ontologies

I Analysis Working Groups
I The ISA-Tab model is a powerful framework that extends beyond biological sciences



"Metadata in APIs"
"Kirill Grigorev

NASA OSDR
NASA ARC, BMSIS 16/17

Summary and Concluding Thoughts

I Everything is text, but with a lot of magic behind the scenes
I Strict data ingestion, but lax data retrieval
I Metadata need to be uniform (harmonized) to be usable in APIs / meta-analyses
I Curation, curation, curation
I Ontologies, ontologies, ontologies
I Analysis Working Groups

I The ISA-Tab model is a powerful framework that extends beyond biological sciences



"Metadata in APIs"
"Kirill Grigorev

NASA OSDR
NASA ARC, BMSIS 16/17

Summary and Concluding Thoughts

I Everything is text, but with a lot of magic behind the scenes
I Strict data ingestion, but lax data retrieval
I Metadata need to be uniform (harmonized) to be usable in APIs / meta-analyses
I Curation, curation, curation
I Ontologies, ontologies, ontologies
I Analysis Working Groups
I The ISA-Tab model is a powerful framework that extends beyond biological sciences



"Metadata in APIs"
"Kirill Grigorev

NASA OSDR
NASA ARC, BMSIS 17/17

Thank you!


