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Introduction

In order to effectively search, retrieve, and analyze data oftentimes it is curated and tagged
with ontology terms. However, the amount of effort to curate the existing set of data
resources is beyond the limits of purely manual curation. We present three ontology-based
tools developed by the National Center for Biomedical Ontology to enhance the curation
workflow: Ontology Widgets, Notes, and the Annotator. The Ontology Widgets provide a
mechanism to use ontologies in Web-based forms without the need to locally parse and
store the ontology. The Ontology Widgets provide a variety of functionality including term
autocompletion and ontology visualization. The Ontology Widgets are implemented for all
BioPortal ontologies, including those from the OBO Foundry and Unified Medical Language
System. The Notes feature of BioPortal allows structured term proposals to be submitted Iin
order to request the addition or modification of a term in an ontology. The term proposals
can be added directly via the BioPortal Web interface or programmatically via the Notes Web
service. Notification of new Notes and replies are both RSS- and Email-enabled. Once the
term curation process is complete, the OWL class or OBO stanza can be generated via the
Notes Web service. Finally, the Annotator can be used to automatically process textual
metadata to identify ontology terms found within the text. The Annotator can be accessed
programmatically via the Annotator Web service and can be used with all BioPortal
ontologies. In summary, the Ontology Widgets, Notes, and Annotator provide mechanisms
to enhance curation by helping collect annotated data upon data submission, by facilitating
ontology term curation, and by tagging unstructured textual data with ontology terms.

BioPortal Ontology Library

*Open ontology repository for publishing biomedical ontologies
*Features

- Search across and within all ontologies

- Browse ontologies

- Provide feedback — Notes and Reviews
eStatistics

- Total number of ontologies: 219

- Number of classes/types: 1,438,792
«Supports many ontology formats: OWL, OBO format, Rich Release
Format, Protégé frames
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Biomedical Resource Ontology Gene Ontology Extension Experimental Factor Ontology Pathway ontology

Welcome to the NCBO Bioportal

Use BioPortal to access and share ontologies that are actively used in biomedical communities. You can
ontologies in BioPortal (type "NCI Thesaurus

search for terms in ontologies (try typing "Melanoma" in the "Search all entologies” box in the left column}, browse a list of

" in the "Find an ontology” box in the middle column}, search biomedical resources that we automatically annotated with ontology terms (try typing "Melanoma" in the "Search resources” box
in the right column). You can create ontology-based annotations for your own text , link your own project that uses ontologies to the description of those ontologies , find and create relations between terms in different ontologies,
review and comment on ontologies and their components as you browse them. Sign in to BioPortal to submit a new ontology or ontology-based project, provide comments on ontologies or add ontology mappings.

— Search all ontologies

— Find an ontology — Search resources

Advanced Search Browse Ontologies »

Advanced Resource Search

— Most Viewed Ontologies (August, 2010)

— Latest Notes

— Latest Mappings

Order Chiroptera has been included (Malaria Patient (Health Level Seven) => Intervention

Ontology Views

Ontology’ (SNOMED Clinical Terms)
R Bats are now correctly appearing as members of
SNOMED Clinica | Terms 2044 Chiroptera
Melanoma (NCI Thesaurus) => Malignant
NCI Thesaurus 1294 melanoma (SNOMED Clinical Terms)
New Relationship Proposal: is_a (Malaria
17z Ontology)
Malignant melanoma (SNOMED Clinical Terms)
RadLex 738 => Melanoma (NC| Thesaurus
MedDRA 639 New Term Proposal: ventral fin lepidotrichium
(Teleost Anatom logy) IERMOntology:BioMaterial (SysMO-|ERM) =>
BioMaterial (MGED Ontolo:
— Statistics
. .
Ontologies 19 Spelling error (Chemical entities of biological htt //b I0DO rtal b 100 nto | o) or /
interest [ . N
Terms 1,438,792 Acetylcholine is spelled wrong in the definition T T
Resources Indexed 22

relationship with Smoking Behavior (NC|

Seems odd that Tobﬂcca Lse 3s a term js

Enhancing the Curation Workflow

eData Submission

- Ontology Widgets

- Ontology Web Services
*Ontology Enrichment

- BioPortal Notes
eData Annotation

- NCBO Annotator

Ontology Widgets

* Ontology widgets provide ready-to-use code to access your
ontology of interest from your Web site
e For more information, see:
http://www.bioontology.org/wiki/index.php/Ontology Widget

All Mappings

O BioPortal
® NCI Thesaurus
NC| Thesaurus  EJ subscribe to updates

ata VYiews (1) Projects (2) Reviews (0) Mcgrics Ontology Widgets

Adding NCBO Widgets for NCI Thesaurus to YoU
Step 1: Select a widget

Widget Description Widget Demonstration

Jump To:

Type a term in NCIl Thesaurus on

Jump To

Get Code

Example 1 (start typing the term name to get its full URI)

Example 2 (get the ID for a term)

Fillin a feld in your form with a Te Fm-se I eCti on

Get Code

Example 3 (get the preferred name for a term)

Get RSS feed for changes in NCI

RSS feed

Get Code

maeramemsoaey| VISUAIIZATION

Get Code

Web Service Access

* Prefix for NCBO Web Services:
http://rest.bioontology.org/{application}
« List of Web Services
http://bioontology.org/wiki/index.php/NCBO_REST servic
es
e Access via Code (Perl, Java, Flash, Ruby, etc.), User
Interface, Browser, or Widget

se strict;

use LWP::UserAgent;
use URI::Escape;
use List::Util

All Mappings

All Resources

Search time: 280 ms—

$1=1; |rn aaaaaaa

# Read in text to annotate, this is just a dump of the _ET table for any resource in OBR: ST e
(«) Contains () Exact Match

my %TestSet; = =

#open (PUBMED, "C:/All_curren t_work/MCBO/Optra/QC/Pubmed/Pubmed_ET.txt") or die "Can't open i

open (PUBMED, J or die H

|| ABA Adult Mouse Brain (ABA)
s = || Most popular searches (2ll users ): ad S —— »
while ({pUBMED:»){ melanoma  disbetes heart cancer cell gene Influenza patient brsin ¢ b | L] Adverse bvent Ontology
§ - AF Traditional Medi ATMO
Sy Recent searches (all users 3: L African Traditicnal Medicine (ATMO)
my ($elementID, $localElementID, SdictionaryID, $PM31_title, $PM31_abstract, $PM31_ke MRI amnion schwanncell macroglia C€0025202 melanoma generalized exa b [ AIR (AIR)
meshheadings ; aci

1= [CAN 4% 30 1
tSet{3localElementID} =

Ontologies:

dings
$Tes

All Ontalogies

}

XTestSet, ' s e e || Exact Matches Onl
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# create a user agent

Sun = new LWP::UserAgent; 5 || teonoma

Stimel = time; B |||teknoms Melanoma

Sc-f-'l'l'_-re =0; e ||| elenoma DO0BS545

Savilords = @;

# make reguest to the desired URL Melanoma PMA_15189

# http://ncbo-obs-stagel.stanford.edu:8888/ocbs_hibernate/annotator Melanoma 10053571  MedDRA 42280

# http://ncbo-obs-prodl.stanford. edu: 8080/ 0bs_hibernate/annotator Melanoma MedlinePlus Health Topics | 40397

my %req = new HTTP::Request = : Melanoma C4116 National Drug File | 40402 13

Sreqg-=content_type( 33 [ B 090900000 || |Meweoma | MIHUOCO127
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Code oreee — | User Interface
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Descritores en Ciencias de la Sa... 42236
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oW W W
A

elanoma 11223:68  Health Level Seven =~ 42545

33333
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my SnumTests = @;

my @TestText = shuffle ( ¥TestSet); melanoma

aaaaaaaaaaaaaaaa

foreach my 3k (BTestText){ melanoma efo:EFD_0D00756  Ex perimental Factor Ontolol qy | 44524
# set parameters melanoma

my Stext = $TestSet{ik};

DOID:1509  Human disease =~ 44584
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BioPortal Web Services

» Prefix for BioPortal Web Services .
http://rest.bioontology.org/bioportal/

« Ontology Web services
- List metadata for all ontologies
- List all versions of an ontology .
- Download ontologies
- List all ontology categories .
- List all ontology groups

e Search Web service
- Search for terms from all BioPortal .
Ontologies
- Search for term within a subtree of an
ontology

 Term Web services

- Get term by id

- Get all root terms for an ontology

- Get all terms from an ontology

Hierarchy Web services

- Get parents/children of a term
- Get path to roots/leaves of a term

- Get siblings of a term
RDF Generation Web service

- Generate a N3 RDF file
Notes Web service

- Get comments for a term

- Get all comments for an ontology

Mapping Web service
- Get mappings for a term

- Get all mappings for an ontology

Mapping Web service

Annotator Web Service

e Prefix for Annotator Web Service

http://rest.bioontology.org/obs/annotator/

« Description

- The NCBO Annotator annotates or “tags” free-text data with terms from
BioPortal and UMLS ontologies. The current entity recognizer used by the
Annotator is Mgrep, developed by the National Center for Integrative Biomedical
Informatics. Plans are underway to include an additional entity recognizer,
MetaMap from the National Library of Medicine. The annotation is performed in
two steps; direct annotations via matching the input text with the preferred name
or synonyms of ontology terms and expanded annotations taking into account
the ontology hierarchy and mappings.

e Documentation

- For more information and sample clients, see:
http://www.bioontology.org/wiki/index.php/Annotator Web_ service
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Ontology Development Lifecycle

*Involves both Subject Matter Experts (SMEs) and

Ontology Developers
eConsists of:

- Discussion between SMEs and Ontology

Developers
- Ontology Editing

- Publishing Ontology to the Web
- Collect Feedback on Published Ontology

BioPortal Notes

All Mappings
|

All Resources
Alpha

My Account Log Out

Logged In As whetzel Help/About Send Feedback

Biomedical Resource Ontology  E subscribe to updates
Submit New Version  Edit Ontology Information
ta Views (6) Projects (4) Reviews (1) m Metrics Ontology Widgets
Show | 50 i Search:
TYPE ~ TARGET
New Ter Physiology Facility (Class)
Proposal
New Ter Physiology Facility (Class)
Proposal
Comment ass)
Comment
Commen t
Comment
Comment
Commen t Robotic Arrayer (Class)
Comment Molecular Modeling and Classification (Class)
Comment People Resource (Class)
Comment Instrument (Class)
Comment Physiology Facility (Class)
Comment i ili
Comment
Comment

Resource Index Web Service

* Prefix for Resource Index Web Service
http://rest.bioontology.org/resource_index/

» Description

* Provides an ontology-based index of publicly available biomedical resources.

» Currently indexed resources include: Array Express, ARRS Goldminer,
Biositemaps, caNanoLab, ClinicalTrials.gov, Conserved Domain Database,
DrugBank, Gene Expression Omnibus, Molecular Imaging and Contrast
Agent Database, NextBio, OMIM, Pathway Commons, PharmGKB,
PubChem, Reactome, Research Crossroads, Stanford Microarray Database,

UniProt, and WikiPathways
e For more information see;:

http://www.bioontology.org/wiki/index.php/Resource Index

BioPortal Resource Search @ View Demol

Melanoma

Ontology filters

1155 ;‘ﬁ ARRS GoldMiner
15150 Q... ArrayExpress
56338 h“' ClinicalTrials.gov
510 '::'! Database of Genotypes and Phenotypes
21272 & Gene Expression Omnibus DataSets
21140 i Online Mendelian Inheritance in Man
B3z2|™ PharmGKB [Disease]
988 | ™ PharmGKB [Gene]
2000 /A4 Reactome
18581 Stanford Microarray Database

1477|517 WikiPathways

©

Q00 00 OO0 OO C

Learn More About The Resources

1172881 | 1- Adversel

40733 conserv

47?@ . TI DrugBarn

323—‘” MICAD

923 || Pathway
1634 ™ PharmG

110241 1 PubCher

1033651 | 1" Researe

18324 "™ yniprot

800 E caNanol

Contact

BioPortal Resource Search | ViewDemao

Melanoma (preferred name) from: NCI Thesaurus

Ontology filters Change resource

Select a concept to refine your search

6 action actlwty adl.llt age alphanumeric amino acid chain aneurys:

Clear

Ce" cell structure cells cellular telephone common conceptual entity descriptor entity

extended_life_span float ridge gene gene name general qualifier gen

strain life_span_abnormal malignancies

es homo sapiens human humans inbred

malignancy malignant melanoma malignant_melanoma material_entity

melanocytic neoplasm mela noma me'a noma ma'ignant melanophore mesh descri ptol‘s mirna
molecular structure murine blood MUrine cell types neopiasm malignant NEOPIASMS object OCCiput outer
chorionic cell prominin-1 pl‘otein qualifier qua'iﬁer value ribonucleic acid FNA shortened_life_span skin

Showing 10 search results for ArrayExpress

A A n .
[ TXT } [ L5V [ XML | | HOF | | COWL ]

Electric pulses do not change expression profile of genes involved in development of cancer in

malignant melanoma cells

Description:

Electroporation is a versatile method for in vitro o

mal biological process blood cancer cancers

rin vivo delivery of different molecules into cells. However, no study so far has analysed the

effects of electric pulses used in electrochemotherapy (ECT pulses) or electric pulses used in electrogene therapy (EGT pulses) on malignant cells.

wea (MMIORE)

how details = Show related terms

metastatic melanoma

Description:
Cutaneous melanoma is an
d

profiles of benign nevi and metas ... (more)

how details = Show related terms

‘a: Genetic alteration in recurrent melanoma

miR-193b represses cell proliferation and regulates cyclin D1 in melanoma: benign nevi and

increasingly common form of skin cancer. The molecular mechanisms regulating melanoma progression are n
understood. We speculated that specific miRNAs may be involved in melanoma development. We compared the miRNA expression

ot

BioPortal Support: support@bioontology.org

Protégé/WebProtege: protege-
discussion@lists.stanford.edu
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