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Types of data standards

* Reporting guideline (checklist) specifies what
information need to be captured about an experiment for
a particular purpose

e (Controlled) vocabulary terminological resource that
provides the identification and definition of entities

 Data exchange format is a specification how data are
encoded to be computer-readable / -processable

 Data structure refers to organization of data, data
schema, entity relations



BioSharing Standards (http://www.biosharing.org)
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BioSharing standards have been partly compiled by linking to BioPortal, MIBBI and the Equator Network.

Or you can filter on MIBBI Foundry reporting guidelines or OBO Foundry terminology artifacts.
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Checklists — Minimum Information Guidelines
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Minimum Information guidelines from diverse bioscience communities

# If you want to register your checklist to MIBBI, please contact the BioSharing team
# Excel spreadsheet and XML document (schema) describing all registered projects

Bioscience projects registered with MIBBI
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Core Information for Metabolomics Reporting

Guidelines for Information About Therapy Experiments

Minimal Information About a Bioactive Entity

Minimum Information About a Biofilm Experiment

Minimal Information About a Cellular Assay

Minimum Information About a Microarray Experiment

Minimum Information About a Phylogenetic Analysis

Minimum Information About a Protein Affinity Reagent

Minimum Information About a Proteomics Experiment

Minimum Information About a Peptide Array Experiment

Minimum Information About a RNAI Experiment

Minimum Information About a Simulation Experiment

Minimum Information About Sample Preparation for a Phosphoproteomics Experiment
Minimum Information About T Cell Assays

Minimum Information about a Cardiac Electrophysiology Experiment
Minimum Information required for a DMET Experiment

Minimum Information for a Flow Cytometry Experiment
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Minimum Information Standard may not exist

Journal of Neurotrauma

About This Joumal...

Minimum Information about a Spinal Cord Injury Experiment: A Proposed
Reporting Standard for Spinal Cord Injury Experiments

To cite this article:

Lermmmaon Vance P., Ferguson Adam R., Popovich Phillip G., Xu Xiao-Ming, Snow Diane M., Igarashi Michihiro,
Beattie Christine E., Bixby John L., and the MIASCI Consortium. Journal of Neurotrauma. August 1, 2014, 31(15):
1354-1361. doi:10.10859/neu.2014.3400.

Published in Volume: 31 Issue 15: August 4, 2014

Online Ahead of Print: July 11, 2014
Online Ahead of Editing: May 28, 2014

Regenbase: Integration of diverse data related to
nerve regeneration in the context of spinal cord injury

http://regenbase.org
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Vocabulary vs. ontology

e Controlled vocabularies / thesauri

e describe what things mean (link terms to human
description)

e Entities with identity criteria
* Share knowledge in a common language

e Natural language synonyms for search and text mining



Vocabulary vs. ontology

 Ontologies

e Contains entities (classes) and their relationships
(object properties)
e Capture / abstract knowledge using logical axioms
* Explicit specification (OWL-DL)
e Building formal (computable) models

e Computing with knowledge (reasoning engines)
 Foundation of Semantic Web information systems



Ontology resources

NCBO Bioportal EBI Ontology Lookup Service OLS

Welcome to BioPortal, the world's most comprehensi pository of dical logi
For help using BioPortal, click on this fcon: | &
= OLS Home
= Documentation
— Search all entologies — - Searchresourcss —————— ‘Praject [~ Enter Ontology Term Introduction
‘Publications Search Ontology:| Chemical Entities of Biological Interest [CHESI] B3] rowse]|
m ‘Eassay Oneiagy (BAD) m = Developer Resources The Ontology Lmkup&.n’he isa
Advarced Search | e g nsiagtor Sk Abeanged Resource Search Download Term Name: (Include obsolete terms () Term ID: spln-_oﬂ' of the PRIDE project, which
Ontology BAD-CICR) . required a centralized query interface
Visns {January 2075 Latest Motss PRI Implementation pyriding o] for ontology and controlled vocabulary
— Oviclogy Visis {January 2015} — I-— tost wm'—| Overview Pyridine lookup.
RaNORM (RXNCRM) 12178 anlosie lnfseroes Conpee Gt Javadoc: pyridine ring The OLS provides a web service
O U TR U AT deferamy 'EVEI}EGNIDS g Pyridine oxide b terms that match what are interface to query multiple ontologies
Cinical Terms (SNOMEDCT] maa ocumentation pyridine rings corresponding ID will be from a single location with a unified
w ) Tarni e " = Contact Us q Benzo[clpyridine 3d values, you can select this output format.The OLS can integrate
Cuarrent Procedural Terminglogy (CET) 7000 Rt (90BN Qrnloge Bl sl o) Acknowecgements benzalblpyridine As an example, enter mitoc in any ontology available in the Open
I!ﬁﬂmLm_‘u.nmfm_&imn 6808 w:;i-{:lﬁm are dugleate mappings, for examale to t pyridine 1-oxide Biomedical Ontology (OBO) format.
= i A pyridine-N-oxide bxample, if you are looking for 4*
Narional Drug File = rence Tarminclogy 5 i i ‘OLS Statistics
INDFRTY BERS IDGOTECT MARRinG (RGP A Onsiogy of Bciogkal (| pyridine N-oxides
e P nyva_vs) il pyridine alkaloid to the entology selector. To
70 is not an exact match, pyridine alkaloids me has been selected, it wil be Version 1.21
aonamsicgy nrg aataiegie s 5807 1| pyridine nucleoside o 5
— Statistic g 8 —; pyridine nucleotide niglogles
—r dibenzofb elpyridine Terms 2577564
Ontologhes azl M Mo Poanle 5 :Date Lol Qe Qo) 1 pyridine nucleosides Last Thu Feb 18 17:08:15 GMT
Classes 5,048,633 This could be comidered Wet Weight as weil pyridine nucleotides updated 2015
_nyridine [CHERI 162271 [Search' button to guickly cbtain See the full breakdown of loaded
iSRG S AT Ll Mt Taoen Progosal-Anesiaton IRadiiooy Laxicen) all pertinent information for this term. Searches are case-sensitive, 5o ensure that the proper aniologies. hers and load siafistics hers.
indexed Recordy 19,464,136 ¥ by e ontolegy prefix is used (GO:, rather than go: or Go:).
Direce Anssantiam Q5,468,433,792
Direct Pl Expanded Avnotabers  144,789,582,932 O B O I O l I n d r y
The Open Biological and Biomedical Ontologies .
Hams | Sonass
. v ) ; P ) ) ) i
devnlopmuent with the gail af croaing a suits of i i the: b domain. Th wninlagins
‘who hawn capressed an goal are Tllcwnd by other in s damain.
In addition 15 & ksing of 0BO omologies, Mis she also provides a the OBOF iscusss technical and other
srvions In fac ek
(Clhck any column header 1 5o the tabile by hat column. The 33 link 1 the for the:
0BO Foundry ontol % How i join
Prafix QB0 Foundry paper in Nature
I D:::’"‘ - | MmN Sialrchnalogy, Nowsmbar 2007
Biglogical process
oy an [EXTINES
e 0w
Chomical entitios of hislagical interest hinchemistry CHEBD shebicle @ @
Matecular funstion zw:l w9 XL _ fntafes y
[ 1 i) (B0
Cntnlogy far oar uhiawl & Foundry term lockup)
Pheneby s guaity phenutype PATC aualtr.obe @
Fo slant_gnlalogy.oboTview=so
Pant Ontolony e B2 ES
PRutein Ontulegy (PROY proteine PR Bro.che @
Xenepus anatomy and develooment anatomy xa0 XEROpUS_Anatnmy.obo gt
fish o i lepmen annenmy ZFA dasby @
QB0 Foundry candidate logies and ather logies of interest
Thle Domaln Profix File Last changed
Adverse Event Reporting Gntolegy heatth AERD agro.aw
Anatemical Entity Ontology anatomy AEQ peo.obo 2012/06/0L
tal AP oho
Bagk Fermal Qntetagy upper vr i 8
Beta Gell Genomics Datalegy, exparments BeGo beamowl @t
Biclogical Collections Cntology Bco beoawl g




Metadata specifications

Metadata: Data not directly measured in an
experiment (or obtained in a study)

Why metadata:
* Facilitate data replicability, reproducibility, reuse

* Interpret results, perform data analysis, hypotheses
e Repurpose data for other projects

* Information systems (search, query, data integration
and exchange)

What metadata to capture in a standardized format with
controlled vocabularies (and formal descriptions)?



A useful distinction of metadata

Model metadata:

Required to understand, interpret, and meaningfully
integrate experimental results

Typically queryable in software systems

Important parameters to describe conclusions (data
visualizations)

Confounder metadata:

Non model metadata required to replicate and
reproduce experimental results

Needed for “data forensics” (e.g. batches of reagents,
maintenance of experimental equipment, etc.)
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Standardized metadata

Capture all (detailed descriptions, SOP)

Make model metadata explicit (controlled
vocabulary, standard format)

But what’s really model metadata?
Data and informatics use cases

— Types of queries and analyses
— Integration with other data sources
— Information systems / Ul components

— Consider re-use of data for other projects

LINCS Metadata Standards: Vempati et al J Biomol Screen 2014 11
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Data set IDs and provenance

Permanent ID via (authoritaitve) repository or data
publication

— DOl

— PURL

Capture data provenance

— PROV-0O: The PROV Ontology (W3C)
http://www.w3.org/TR/prov-o/

— PAV (Provenance, Authoring Versioning) Ontology
http://purl.org/pav/
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http://purl.org/pav
http://www.w3.org/TR/prov-o

Provenance

The link between source data, computation /
processing and derived data / results

e static verifiable record , , , ,

e track changes

e compare / discrepancies , é é , é é

e repeat / reproduce @\ﬁ @/@

e Citation s,, .

® yersion

(i) Trace A (T

* data release PDIFF, Woodman 2011
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RDBMS vs Semantic Web technologies

RDBMS

* Closed world assumption
 No reasoning support

* Need to know schema
for highly specialized
gueries

e Data sharing not easy, no
semantics

o Efficient RDBMS access
e Established technology
e |ndustry standard

Ontologies

Open world assumption
Reasoning support

Provide restriction-free
framework (formal
semantics)

Easy data/knowledge
sharing

Triple store access
Relatively early stage
Standards emerging



Replicability vs Reproducibility

{repeat} {replicateJ
same same
experiment experiment
same lab different lab

same different
experiment experiment
different set up some of same

[rep roduce} {reusel

Drummond C Replicability is not Reg@roducibility: Mor is it Good Science, online
Peng RD, Reproducible Research in Computational Science Science 2 Dec 2011: 1226-1227.
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