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Introduction

Biomedical ontologies provide essential domain knowledge to drive
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BioPortal Web Services

data integration, information retrieval, natural-language processing, .
and decision support. The National Center for Biomedical Ontology,

one of the seven National Centers for Biomedical Computing

created under the NIH Roadmap, is developing BioPortal, a Web- .

based system that serves as a repository for biomedical ontologies. .
BioPortal defines relationships among those ontologies and .
between the ontologies and online data resources such as PubMed, .

ClinicalTrials.gov, and the Gene Expression Omnibus (GEO). .

BioPortal supports not only the technical requirements for access to .
biomedical ontologies either via Web browsers or via Web services, .
but also community-based participation in the evaluation and

evolution of ontology content. BioPortal enables ontology users to .

learn what biomedical ontologies exist, what a particular ontology

Access ontology content via REST web services

Prefix for REST URLs http://rest.bioontology.org/bioportal/rest

Examples of service calls

List metadata for the latest version of all ontologies
List all ontology categories

Get latest version of an ontology by virtual ontology id
Download a given version of an ontology

Get all root concepts for an ontology

Get concept id by term name

Search for terms in 1 or more ontologies

List of Web Services:

http://bioontology.org/wiki/index.php/NCBO REST services

might be good for, and how individual ontologies relate to one

another. BioPortal is available online at the following location:

http://bioportal.bioontology.org/.

BioPortal Ontology Library

« Total number of ontologies: 127
 Number of classes/types: 500,109
* Ontology formats: OWL, OBO format, Protegé
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Submit Mew Ontology

Filter by Cateqgoryt All Cateqaries

Filter Ontologies
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Ontology Name

African Traditional
Medicine

{ATMO)

Amino Acid

{amino-acid)

Amphibian gross anatomy

{AAOQ)

Animal natural history and
life history

Basic Vertebrate Anatomy

{basic-vertebrate-gross-
anatomy)

Bilateria anatomy
{BILA)

Biological imaging
methods
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Biological process
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C. elegans gross anatomy
WBbt

C. elegans phenotype
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Cancer Research and
Management ACGT Master
Ontology
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Cardiac Electrophysiology
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Cell Cycle Ontology (A.
thaliana)
{CCO)

Cell Cycle Ontology (H.
sapiens)
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OBOF
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Version

See Remote
Site

1.1

See Remote
Site
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dev
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0.3

See Remote
Site
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1.59
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Ghislain Atemezing

AmphiAnat list

Http:/fanimaldiversity
Administrators

Thorsten Heinrich

Image Administrators

Gene Ontology

Daniel Rubin, Matasha
Moy
Holger Stenzhorn

William Bug

Andreas Mauer

BrendaTissue
Administrators

Woarm_development
Administrators

Http:/{brebiou
Administrators

Http:/ftazendra
Adrministrators

Mathias Brochhausen

Raimond L. Winslow,
PhD

mich

Erick Antezana

Erick Antezana

[] Match case

Uploaded On

04/15/2008

0116/2007

07/30/2008

01/02/2009

0116/2007

01/02/2009

07/30/2008

01/02/2009

12/09/2008

11/10/2008
03/24/2008

09/05/2008

01/02/2009

07/30/2008

10/30/2008

12/18/2008

11/04/2008

12/16/2008

09/21/2008
09/03/2008

05/27/2008

Status

Explore

Explore

Explore

Explore

Explore

Explore

Explore
Explore

Explore

Explore

Explore

Explore

Explore

Explore

Explore
Explore

Explore

Latest Notes

Meed an additional synonym or a PT that relates
"lack of efficacy” to its relation to a treatment.

Mot sure this is really a property or attribute. Do
we need some other heading that would h...

This needs a better PT.

Should this concept (S-Phase Fraction) have a
relationship or association to S-Phase?

Software type or content

In MIF, we are more interested in the content of
the database than the type of database
platfarm.....

Latest Mappings

Strong (NCI Thesaurus) =+ tough (Phenotypic
quality)

tough (Phenotypic quality) == Strong (NCI
Thesaurus)

Tubular (MC| Thesaurus) == cylindrical
[Phenotypic quality)

cylindrical (Phenotypic quality) == Tubular (NCI
Thesaurus)

Calcified (MC| Thesaurus) == calcified
(Phenotypic quality)

Ontology Mappings in BioPortal

BioPortal provides a community-based repository of ontology
mappings, which enables users to

Upload bulk mappings in a structured format
Download mappings based on a selected parameters
Define point-to-point mappings interactively
Comment on mappings created by others
Refine and discuss existing mappings
Access mappings through web services
Provide metadata about the mappings, such as:
e mapping relationship
e provenance (who created the mapping and when)
« application context
* mapping dependency
 algorithm used to create the mapping (configuration,
parameters, etc.)
» external references

Source of a mapping Target for a mapping

Mapped By TerryHayamizu Muiltiple mappings from

NCI Thesaurus : aelvic Bone - Mouse adult gross anatomy : hip bone (1 the same COHGEPI' that
- liepned By SongnaoTiang were created by different
users

Mouse adult gross anatemy : pelvic girdle bone (1)

Mapped By SongmaoZhang —

Mouse adult gross anatomy : external sural artery (2)
Mapped By TerryHayamizu , SongmaoZhang

Mouse adult gross anatemy : sural artery (1

MCI Thesaurus : Sural Artery -

—Mapped By SongmaoZhang

Mouse adult gross anatomy : superficial sural arfel

Mapped By SonamaoZhang

Home | Browse | Search | Projects Mappings
T INOaTE TONE ANEry 1

Perineal Artery Sural Artery

Popliteal Artery

Visualization _Details | Marginal Notes [J[TS"" Rl Resources | Annotations

] - Popliteal Adery Branch
NCI Thesaurus : M}!@ardlu Azygos Articular Artery

Functionalities

BioPortal users can

« Upload their own ontologies to the repository

 Download ontologies
* Navigate classes and properties and visualize relationships

between classes
* View and edit ontology metadata
* Access ontology metadata and content via Web services

 Add mappings
« Comment on ontologies and individual terms within an ontology

* Add Projects that use ontologies
* Link to resources annotated with specific ontology terms

Acknowledgements

New Point-to-Point Mapping

Inferior External Articular Artery
Inferior Intemal Articular Artery

Superior External Articular Arter
TerryHayamizu

NLM SongmaoZhang 04/23/08
Posterior Tibial Artery NLM SongmaoZhang 04/23/08
' Posterior Tibial Artery Branch G' superficial sural artery (Mouse adult gross anatomy)  NLM SongmaoZhang 04/23/08

*!'Pulmeonary Artery \

Superior Internal Aricular Arten
Sural Artery

+ . Pulmeonary Artery Branch

*+! Radial Artery )
Retinal Artery Mqre details aboyt
Spiral Artery of the Endometrium mappings for a particular
Splenic Trabecular Artery Users can add more class
Straight Artery of the Endometrium individual mapp."ngs

Current Set of Mappings In
BioPortal

BioPortal has more than 30,000 mappings in its repository, involving
20 ontologies:
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Zebrafish Gene
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3
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016 ICD9 ontology
Human e 10849
6978
188 1
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http://bioportal.bioontology.org

Community Feedback

Members of biomedical research communities can use the Notes
functionality in BioPortal to

* Provide feedback to ontology authors

e Reach consensus on ontology decisions

* Review ontology components
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_ Sign In Register
Home | Browse | Search | All Mappings Biomedical Resource Ontnlug,rlll
—
View Ontology Metadata M| .BRO:Clinical_Data (Link To Concept)
-i---desc:Staging_Area | . — . :
-i---desc:Biﬂsitemaps_lnfcrmatiﬂn_l‘u"lodel ' F.'letaﬂs Visualization Bl appings | Resources
=\ BRO:Resource ! - | Question: Including clinical trial data as clinical data  JimBrinkley at 08/07/08 11:21
+/-BRO:Portals
BRO:Data R | hote that clinical data is specifically defined not to include clinical trial
=rErslala_Resource , data. So is anyone already thinking about where at a high level subtrees
- BRO:Protein-Protein_Interaction | might be added to deal with clinical trial data and clinical trial
- BRO:Data Access Protocol | management systems? Or is it premature to do that? This is for the
B B | CTSAs.
--BRO:Volumes_Models_Scenes .
-i---BHD:Measurement | Beply
+ BRO:Narrative_Object ! | Comment: RE:Including clinical trial data as clinical DavidStates at 08/07/08 11:24
+-BRO:Structured_Knowledge Res| - | comment: RE:RE:Including clinical trial data as JimBrinkley at 08/07/08 11:25
----- BRO:Interaction_Network ' - | comment: RE: Including clinical trial data as ShawnMurphy at 08/07/08 11:27
+-BRO:Atlas '
—BHDDEIE DbjEGt I Hi David and all,
-:l---BFtL’J:Image | Clinical Trial Data should probably be dealt with separately from Clinical Data
‘i'"BHD'CIinicaI Data - collected in the course of administering clinical care. The use of Clinical
: = Trial data will be governed by the Consent that the patient signs as part of the
""" BRO:Computational _Model IRB Protocol that is set up to allow its collection, while the use Clinical Care
..... BRO:-Website Data will be gowverned by the HIPAA notification that the patient receives, as
_____ BRO:Molecular Trajectories _ well as any IRB Protocols set up for the research involved.
1| BOMLBihlinaranhin Daenenn 1 Beply
4 p———————————— |

Ontology Peer-Review

BioPortal enables ontology users to provide feedback on
ontologies in BioPortal. Ontology reviewers can provide the
following information
General review and rating of the ontology
Usage information

* Which applications have successfully used the ontology?

* What problems were encountered? |
. Coverage ——____ |
 Does it cover the domain properly? T e i
e Are there maj()r gapS? Ontlgies Usd
« Are some parts better developed
than others? ‘iié.'?;f;;:ij'?sm
- Concept-specific comments e
* Are there problems with specific concepts?
« What alternative definitions should be used?
.

Web of Trust mechanism will enable users to specify reviewers that
they trust, or to create filters to see reviews from particular groups
(e.g., OBO Foundry members).

Ontology-Indexed Data
Resources

Find biomedical data resources indexed by ontology terms
e Current resources: Gene Expression Omnibus (GEO),
ArrayExpress, ClinicalTrials.gov, ARRS GoldMiner
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+--Nenplasm by Cause Melanoma (Link To Concept in BioPortal)

+--Benign Neoplasm
-?---Neoplasm of Uncertain Maligns Details | Visualization | Motes | Mappings

= Commaon Neoplasm

; ClinicalTrials.gav provides regularly updated information about federally and privately supported clinical research in human volunteers.
-:I---Common Germ Cell Tumor ClinicalTrials.gov ClinicalTrials.gav gives you infarmation about a trial's purpase, wha may participate, locations, and phone numbers for more details. The
-:I---Common Hematopaistic Ne ClinicalTrials.gov information provided on ClinicalTrials.gov should be used in conjunction with advice from health care professionals. Before searching, you may
: want to leam more about clinical trials.

Annotations: 2794

+-Common Connective and

+"Melanoma Gm
+: Astrocytic Tumar M
: Giane Expeassian Omndbus

+--Melanucy1ic Skin Meaplasn

A gene expression/molecular abundance repasitory supporting MIAME compliant data submissions, and a curated, online resource for gene

. . . Annotations:20
expression data browsing, query and retrieval.

Gene Expression

+'Common Carcinoma ‘| Omnibus DataSets
----- Tubular Neaplasm p
T--Secondary Neoplasm ArrayExpress is a public repository for microarray data, which is aimed at storing MIAME-compliant data in accordance with MGED
+Recurrent Neoplasm recommendations. The ArrayExpress Data Warehouse stores gene-indexed expression profiles from a curated subset of experiments inthe  Annatations:30
----- Neoplasm, Uncertain Whather " repository.

+: Cystic Neoplasm ArrayExpress
+ Refractory Meoplasm
%--Childhggd Neoplasm m[mﬁﬁ ARRS GoldMiner provides instant access to images published in selected peer-reviewed radiology joumals. This new, web-based system

allows viewers to search for images by findings, anatomy, imaging technique, and patient age and sex. A lEE

----- Modular Neoplasm ARRS GoldMiner
- Non-Encapsulated Neaplasm . . : - . s = : 3
e v  NEXTBIO) MNextBio's data and literature search engine makes massive amounts of disparate biological, clinical and chemical data fram public and
¢ 3 praprietary sources searchable, regardless of data type and origin, empowering researchers to quickly understand their own experimental Annotations: 18

- NextBio results within the context of ather research.

BioPortal is developed by the National Center for Biomedical Ontology (NCBQO), one of seven National Centers for Biomedical Computing under the NIH Roadmap. BioPortal is developed in conjunction with partners at the
University of Victoria and the Mayo Clinic. For more information on NCBO and working the Center, visit http://bioontology.org/ or email support@bioontology.org.
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