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¢ RFA: Planning Grants for Institutional
Clinical and Translational Science
Awards
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The National Center for Biomedical c@/
Ontology 7
* One of three National Centers for Biomedical Computing launched by

NIH in 2005

e Collaboration of Stanford, Mayo, Buffalo, Washington University,
Johns Hopkins, and the Medical College of Wisconsin

* Primary goal is to make ontologies accessible and usable

 Research will develop technologies for ontology dissemination, use,
indexing, alignment, and peer review
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NCBO: Key activities m

 We create and maintain a library of
biomedical ontologies.

e \We build tools and Web services to enable
the use of ontologies.

* We collaborate with scientific communities
that develop and use ontologies.
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&% BIOMEDICAL ONTOLOGY eI Collaboration & News Community

Search: Search Site @ Search Google | ., iy

The NCBO is one of seven Mational Centers for Biomedical
Computing funded by the MIH Roadmap. We are truly a national
center, fueled by researchers in informatics, computer science and
biomedicine across the country striving to support biomedical
research, providing tools to improve the management and analysis
of biomedical data and knowledge.
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www.bioontology.org

Software Tools & Services Collaboration Education & News

=+ BioPortal * Driving Biological Projects + Seminar Series
=+ Software Tools + Collaborating Projects + MCBO Educational Material
=+ Software Demos + User Groups + Dutside Education
+ Web Services + About the MCBCs + Publications
+ Collaborating Communities + Events
+ How to Collaborate + Mews
+ Forums
+ Blogs
*

All NCBC Google Calendar

E] Subscribe to the NCBO R55 Feed! Get updates on News, Events, Publications, Forum and Blog posts!
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Welcome to the NCBO Bioportal

Use BicPortal by acoess and share onbologies that are actively used in biomedical communities. You can seanch for terms in ontologies (bry typing “Melanoma® in the Search all ontologies” bax in the Left
column)], browse a list of ontologies in BoPortal {bype ™0 Thesaurus™ in the “Find an ontology™ bax in the middle column], seanch biomedical resources that we automatically amnotated with onbology
Eerms: [y typing “Melanoma™ in the “Seanch resourtes” bax in the right oslumn]. fou can create ontology-based arnotations for your own text , link your own project that uses ontologies ko the description
of thaose onbologies , find and oreatbe relations befwesen terms in different ontologies, review and comment on onbologies and their components: a5 you browse them. Sign in fo BicPortal to submit a new

ontology or ontology-basad project, provide comments: on onbologies: or add ontology mappings.

— Search all ontologies

— Find an ontology

Browse Onbologies. »

Adwanced Resounce Seanch

— Most Active Ontologies
Ownitology

Version Motes Mappings
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— Labest Hotes

Term name misspelbad?
eaf vsoular tiesse (Minimal anatomical

fe rminology]

INCOITECE Masing
SO (Rar Sira i Oriosoegy]

FLE: WE MWDol 50 et modubs
sralo surface region (Meural Elecimoldagresic
Oneclogies)

MEMC 5ubontohoges (maoduk s
antity [Weual Flecoroiagoesic Dntobogiss)

MERMC. o Buborinbongie s | mod wlet
scalo surface region (Meural Ebe cirobagne tic
Omeologies)

— Latest Mappings

human (Human dese bpmental &naiommy, Himed
vErsion) => Humans [kedical Subject Headings]

Humans (Medical Subject Headings) == human
Human develoomental anal Emed versh

sand _fiy (Parasite Life O
[SMOMED Chnical Terrms)

e] => Phisbolnmus

Pl hotomess [SNOMED Chnical Terms) ==
sand_fiy (Parasite Life Cycle)

amassgole (Parasite Life Cyde) => Amastione
form of protozoa (SEOMED: Chinicall Terms)

http://bioportal.bioontology.org



. . At
BioPortal allows us to experiment (Y
with new models for

Dissemination of knowledge on the Web

Integration and alignment of online
content

Knowledge visualization and cognitive
support

Peer review of online content



Annotate All Mapgings

All Riesour:

Sign In Register

H =.' Aboust

Send Feedback

Acoess all onbologies that ame availlable im BioPortal: You can filber this: list by cabegory to display ontologies relevant for 2 certain domain {bry selecting “Aratomy or Experimental Conditions" in the
Filter by category” menu below). Fou can also filber entologies that belong bo 2 certain group such 25 ontalogies from the 08B0 Foundry, or ontologies from the Cancer Biomedical Informeatics Grid
{caBIG). Subscribe ko the BoPortal BS5S feed to receive alerts for submissions: of new onbologies, new versions of ontologies, new nobes, and new projects. 'fou can subscribe fo feeds for a specfic
ontology at the individual ontology page. Add a new biomedical ontology to BioPortal wsing the Submit Mew Onbology link [you need ko sien in ko see this Link).

SUEMIT ONTOLOGY

Submit Mew Ontology

FILTER BY CATEGORY | Al Calegories

FILTER BY GROUP | Al Groups.

| Link To: This Filker

FILTER BY TEXT

ml.l:ﬂriheta 2l updaftes

ONTOLOGY HAME

ABA Adult Mouse Brain
LARS]

African Tradfibional Medicine
LATMOY

Aming Acid
{amino-acid]

Amphibian gress anatomy
LAALN

Amphibian Eacconomy
(AT

Animal rabural hisbory and life hisbory

[basic-vertetrate-eroas- anatomy)
Bilageria anabormy

| irrasing methods

i B

FORMAT

Format

Format

PROTELE

Formal

Formal

Format

YERSIMON
1.0

180

1.2

1.4

See Remabe Site

See Remobe Site

1.4

1.1

1.1

See Remobe Site
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AUTHOERE
Allen Instibute for Brain Scence:

Ghislain Abemezing

Mick Drummond, Georgina Moulbon, Robert Stevers, Phil
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Armatate |'.|e::-rl All Resounces
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Invasive Skin Melanoma | Link Here | ED subscribe

View Ortology Details Detzds Wil bration Hobes [0 Mappings (0] [Resources agea
Jurmnp To 'I:-u.',
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Hodkslar Melanoma
Did Burn Scar-Relabed Sicn Mela’
- Recurment Melaroma of the Son

|' r___wrnﬂnﬂ:h al Center for Biomedical Onbology i5.one of the Mational Centers for Bomadical Computing supported by the HIH Roadmap.
Copyright ©2005-200%, The Board of Tnestess. of Leland Stanford Junior University. &ll nghts reserved.




Users can view and create mappings

O BioPortal Browse

Human developmental anatomy, timed version

Cell Cycle Ontology (H. sapiens) Version 1.01

View Ontology Details

Jump To:
Legend &

= biological entity

= £ biological continuant

£ biological reference
£ cell cycle continuant
£ cellular_component
£ gene

+- g cell cycle gene

* £ gene product

= 4 protein
+- % cell cycle protein
+- £ modified protein

- 4% molecular_function
- 4 organism

£ small molecule

+- 4 biological process

Search Projects Annotate

All Mappings

Cell Line Ontology @ Cell Cycle Ontology (H. sapiens)

Details Visualization Notes (D) Mappings (27)

"Mew Point-to-Point Mapping”

» MAPPING TO

Protein (Cardiac Electrophysiology Ontology)

Protein (Galen)

» protein (SNP-Ontology)

protein (Cell Cycle Ontoloey (5. pombe))

protein (Seguence Ontology)

protein (Cell Cycle Ontoloay (5. cerevisiae))

' protein (Cell Cycle Ontoloey (A. thaliana))

Protein (Foundational Model of Anatomy)

r_
L]
]
=

protein | Link Here | EJ subscribe

Resource Index

MAPPED BY

amirg

amirg

amirg

amirg

amirg

amirg

amirg

amirg

All Resources

Alpha

MAPPED OM

0B8/13/09

0B8/13/09

0B/13/09

0B/13/09

08/13/09

0B8/13/09

0B/13/09

0B/13/09
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#® Bomedical Resowrce Oebology

Biomedical Resource Ontodogy Version 2.7.1

Wiew Onbology Details
Jump T
Legerd =

IR T

MLl Thesauns

Actiwity

Area ol Researcy

Bicsitemags irformraton Maode]
oore-iCollection

ooreciConcept
ooreciCorceptichene
Deprecabed Actmwity
Deprecabsd Ansa of Reseancs

Annotates All Mhappangs Al Riesources

s ) | e 0

Shom FeTmark Me by hizorbood

-

Data Trnsfer and

Communs@ban

\ZS2ERE

Alcha

Software | Link Here | EJ susscribe

Fesource index

‘g Full Versian

| Mzgelng ard Simulaton

. Daa Fromessng Scivane

Cata Aralk
i '—




“Notes” in BioPortal

.O BioPortal Browse Annotabe Al M ppangs Al Resources

Al=ha

I Tresauns
Biomedical Resource Ontology Version 2.7.1 Software | Link Here | EJ susscribe
“Wiew Onbology Details Deails Yisulizztion Hotes (3] o |0 Resowrce Index
Jrp T [Ga ]
o Comment= Saftware needs stroctere, Lo many top level sebclasses DarwidStates at 05050708 06256
* Actiwity Trinary expoustable” is not a top lewel subclas of softwane, # is a Torm of software distridution and there are several obher subclasses of
+- Area of Ressarch v sofosare distrbution [sounce oode, web sibe, Library, toolkit, ebe. ).
+ Bositemags nformmabon Model
+ parecCollection Similarty, “retwork editor” is just one das of isberactive editing tools. Lots of others.
ooresConcept
sore-ConceptSchene Y These are just a couple of ecamples. Software really needs a complete renrganization.
+ Deprecabed Activite
Deprecabed Area of Resesanch Reply
+  Deprecabed Sesource
: B ] Comment: RE:SaTtware aseds structure, too many tap Lewel subclasses Peterlyster at 03010008 0829
+ Funding Resource
- ieformaticn Resurce | The B0 used the initial design principle of- when in doubt make it flat at the top. This is a design principle whose purpose is to get the
f”‘wm class mames ‘on the board and 2greed upon’ first,, 2., it is 3 componentization of the dedgn process. This i a wary of 2voicing petting
+ Feopls Resource inbo debates about hieranchical locakion ‘oo earfy in the process. We can discuss location in the hieranchy in the future; that is
+ ‘Service Resounce approcriabe.
= Software |
- Mlgorithm Reply
Data Acqpesiton Software
+- [ata Aradysis Software Comment: RE:SaTtware aeeds structure, toos many tap Lewel subclasses Peterlystar at 08100./08 0E-43
+ Data Frovessing Softwane r
+- [ata Shorzge Repository | [Peter Lyster] copy marginal nobes that | also place in the Portals’ dixss. | think this helps o explain the design principles.
+- Data Trasdher asd Comemusrmcatan
+ Integratim and Interoperabnlity Tool .
- Imeractive Tool
H e . ‘We adopted the design principle of (1) initially align the BRO bop bewel with NIFETD ([Data Resource; Bibliographic Resource; Softwarne;
H andd & ' Resaarch Supplies; Portals; Funding Source) [5e2 2greement that was made in broad toon of 20080416 httpcl /na-mic.ong
H £ T | MWk { imdheos. php SOPMWGECMeeting Minutes J00E041E8). As with the discussion on Software’ class, the poal was to get a reasonable First
- Software: Dstribution cut and then stabilie the: BRI dewvelopment process; then the dewelooment team (called tiger team’ after the Aoril toon] 2greement
Traimieg Resounce i igitabe efr) on the awerall list of class rames (this was suocessfully done by Rubin, Martone, and Lyster between July 28 and
¥ ¥

August 1 200E). This process was highly sucoessful, and validated the logic betrind taking one step at a time; (ii] continue bo work with
‘ HIFSTD and other stakefholders to plan curent and Future efficient and effective mappings. It is good ba revisit in th future the position
of upper-level classes such as porials’ or Tunding source’.

Fapily



Community-Based Annotation as
Peer Review
 Makes ontology evaluation a democratic

process

e Assumes users’ application of ontologies
will lead to insights not achievable by
inspection alone

e Assumes end-users will be motivated to
comment on and engage in dialog about
ontologies in the repository

—
1
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BioPortal is building an online ¥
community of users who

Develop, upload, and apply ontologies
Map ontologies to one another

Comment on ontologies via “notes” to give
feedback

 To the ontology developers
e To one another

Make proposals for specific changes to ontologies

Stay informed about ontology changes and
proposed changes via “push” technology

Incorporate BioPortal services into their own
technologies
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Word Add-in For Ontology Recognition

m Rzleares MsOUs5ons Essue Tradcer

View Al Comments || Pont View || Page Info [ Change Hestory (all pages)

3

Project Desaription

& Word 2007 add-n that enables he annciabon of Wornd documesis based on ferms that appear m Oniologies

Summary

Mcrosoft External Reseandi's goal with this: proged: s 1o esable commrenities =i masstain oabologees 1o more easlly expeniment and 1o enhance ithe
expenence of authors who use Mioosoft Word for content areabon, noporasbng semanh nowledge mbo the confent. This add-n should sempiify
the development and valdafion of catologees, by maloadg oniologies more accessible ba a wide andience of authors and by enabling semanhic conbent
to be integrabed in the authoring eqpenence, capianing e authors imbent and Inowledige at the source, and facltating downsiream discoverabdity.

PAuctivity 7 30 AN days
The goal of the add-in is bo assist soenisis in wibing a masusonpd Bai s easly miegrated with e20s58ng and pending eledront nesowrces. The magor 0 A oy
amms. of ths. projed are 1o add semaniic mformaion as XML mark-up o Be sasusonpl esing onfologies and confrolled voczbulanes (from the Page Wiews

Mational Center for Biomedical Ontoboqy) andl identihers firom mapor teslogeal datzbases. and to integrabe manusonpt conbent with existing publc Wisis

data repoatones Pages Per Vit

£ part of the publshing werifiow and ardhiving process, the terms added by the add-in, providing the semantic information, t2n be extracted from Work Bems Closzd
Word filles, as they are stored as osstom XML Rags as pant of the combest. The semantic nowfedge an then be presenved as the documented is Desoussion Posts
oonwerted bo offier formalts, sudy as HTWL oo the XML format from e Mabosal Librany of Medicne, which s commonly wsed for anchivieg,. Fp—
e by -.--EDTI!’EI"II'JE

The full benehif of semaniic-ndy conbent will resell from an end-to-end approach fo @e presercbon of semanbes and metadats through the
publshing pipeline, starting with caphuring knowledge firom e sebjed exgperits, the authors, and enzbling this bnoededge te be preserved when
pubkshed, as wel as made avadable fo seanch engines and presesated fo pecple consomng e conbent.

This projed resulted from: 2n niSall and ongoing oollaborabon beftween WMamosolt Fxbemal Researth and Dv. Fh Ecume and D, Lynn Fnk; at e
Uniwversity of Califonia San Diego. Addibonal collaborafon with the sta firom Scence Commons aims o malke the add-n relevant 1o 2 wider audence
and also bo preseree semantic data along the publishing pipeline.
Budiemoe
Thes. projet s focused on researnchers and sofftware developers im domains uSlirmg onfologies— 25 well as publishers, archwists, and earfy adopters n
the soentific. bechnical, and scholiarly pebishing felds.
Spedific features:

lﬁﬂﬁm{dmmdﬂm Wonds

http://ucsdbiolit.codeplex.com




Automated recognition of ontology terms before publication

%) H9-o =

best manusorpt - Miaosoft Word

Tum Parsing OFf Tniofane
Unda Highlighting
Configuns Bio-Lik
Bialit v Reragnition Biolit Orilndogy Pecogrition Spplicatian

Background

was bo assess the potential impact of diabetes as a dsk factor for incident pulmonary tubercalosis,

using India as an example.

Methods

9‘%“ Irjmdia.bem_“’:
Add mark-ug Far IH00001S - quality of host populationdeledicus disese antabagy | pd 1o the difference
Bemoee this Smart Tag -

Shap Recogrizing prevslence” »
Smart Tag Optiars_. -
Results

In Indiain 2(NH) there were an estimated 207 million adults with dizbetes. and M0 (MW incdent
adult cases of pulmonary tuberculesis. Our calculations sngpest that diabetes accounts for 14 %
[uncertainty ramge 7.1% to 23.8%) of pulmonary toberculesis and 20.2% (8.3% to 41 .%3) of

smear-positive (e infectious) toberoubosis.

We estimate that the increased diabetes prevalence in urban areas is assodated witha 15 2%

greater smear-positive tuberculosis incidence in urban than rural areas — over a fifth of the

Eiolit Info Pane -
BRWSER| INFO

incidence

i

3 guality of infecious disease
incidence

i

I guality of infectious disease
incidence

Pagelof? | Waonk: Mt OB T3




BioLit Web resource: automated recognition of ontology terms and
database IDs after publication

ﬁ' + o , | Diabetes and tuberculosis: the impact of the diabetes epidemic on tuberculosis I

¢ ¢ | incidence
Catherine R Stevenson, Nita G Forouhi, Gojka Roglic, Brian G Williams, Jeremy A Lauer, Chirstopher Dye, Nigel Unwin
BMC Public Health (BMC Public Health. 2007; 7:234) [PubMed central

PDILV) |

Tools 4

Views ¥

Related Articles » Backg round

Information ¥

Tuberculosis (TB) remains a major cause of mortality in developing countries, and in these countries

Article Search: diabetes prevalence is increasing rapidly. Diabetes increases the risk of TB. Our aim was to assess the
" potential impact of diabetes as a risk factor for incident pulmonary tuberculosis, using India as an

s || Potentdlimpaci of diabeles 85 a 1Sk [SEes
= example.
Found 53 terms.
# Pathway Ontology

metabolic syndrome (1) Methods
o g::?:gg'“a‘“ " || We constructed an epidemiological model using data on tuberculosis incidence, diabetes prevalence,

infectious diseases (4) population structure, and relative risk of tuberculosis associated with diabetes. We evaluated the

lung disease (5) o . - . .

syndrome (2) contribution made by diabetes to both tuberculosis incidence, and to the difference between tuberculosis
¥ Infectious Disease incidence in urban and rural areas.

Ontolegy

™ Mammalian

Phenotype Ontology Results

impaired glucose
tolerance (5) In India in 2000 there were an estimated 20.7 million adults with diabetes, and 900,000 incident adult
nsulln recistance (1 |1 e <UD TIETE WOTD @l SSTITETeT 5.1 TITROR SEtlis Wit SIaUsies, Sia oun,biy TCIOOT e
) gﬁ;lﬁi;e:ﬁ; ] cases of pulmonary tuberculosis. Our calculations suggest that diabetes accounts for 14.8% (uncertainty
Methods and range 7.1% to 23.8%) of pulmonary tuberculosis and 20.2% (8.3% to 41.9%) of smear-positive (i.e.
Properties Ontology
™ Physico-chemical infectious) tuberculosis.
Process Ontology
™ BRENDA . . . . . . .
Tissue/Enzyme We estimate that the increased diabetes prevalence in urban areas is associated with a 15.2% greater
 Source Ontology smear-positive tuberculosis i
|| C.elegans
Phenotype Ontology difference.
1 Environment
Ontology .
0 C. elegans Conclusion
Development . . T - L. .
Ontology Diabetes makes a substantial contribution to the burden of incident tuberculosis in India, and the

[ | Plant Structure

association is particularly strong for the infectious form of tuberculosis. The current diabetes epidemic :




10 informatics uses Ontology Services
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Wikipathways uses Ontology Services /
o

\ ' r.;:}

BETA
WIKIPATHWAYS
Pattoways for the Peaple

SEANcn

R

navigation
u Home
= Help

pathway

= Create

= Browse
= Wish List
= Download

CVEN W
= Recent Changes
u Most Viewed
Maost Edited

u New Pathways

COMmunity

= About us

= Comtact us

B How 1o cite

= GenMAPP Portal

= BiGCaT Porta

u Micronutrient
Partal

u Development

tooloox

special

Ontology Index

Species :

1 All Species

1 Anopheles gambiae

» Arabidopsis thaliana

= Bostaurus

s Bacillus subtilis

» Caenorhabditis elegans
= Canis familiaris

s Danio rerio

» Drosophila melanogaster
» Escherichia coli

s Equus caballus

o Gallus gallus

s Homo sapiens

s Mus musculus

» Oryza sativa

s Pan troglodytes

» Rattus norvegicus

= Saccharomyces cerevisiae
§ Menopus tropicalis
Ontologies :
Pathway Ontology

s regulatory pathway (42)
s signaling pathway (4)

» classic metabolic pathway (19)

= disease pathway (1)

Disease

s temp holding (2)

List Image Tree

—-regulatory pathway (42)
+  homeostasis pathway (0/8)
+ cell death pathway (0/6)
—  pathways of replication, repair, gene expression, protein biosynthesis (015)
+ - cell cyele checkpoint pathway (1)
+ - translation pathway (1/1)
+ - transcription pathway (5/5)
DMA repair pathway (3/5)
=> Homologous recombination

== Mismatch repair
== Non-homologous end joining
+ transport pathway (8/8)

4+ immune response pathway (4/7)



Ontology Tags

Pathway Ontology : cell adhesion zignaling pathway, immune response pathway, inflammatory response pathway
Disease : Signal Transduction Pathway Derequlation, disease of response to stimulus

Cell Type : ymph gland plasmatocyte

dna repaif

altered DNA repair pathway
Pathway nntnlogy

DMA repair pathway
Pathway ontology
Abnormal DMNA Repair
Human disease

DMA Repair Deficiency
Human disease

Ontology Tags

To add a tag, either select from the available
ontology trees below or type & search term in the
search box.

+ Disease + - Cell Type

Pathway Ontology : cell adhesion signaling pathway, immune response pathway, inflammatory response pathway
Disease : Signal Transduction Pathway Deregulation, disease of response to stimulus

Cell Type : lymph gland plasmatocyte

Term : akered DMNA repair pathway
ID : PW:0000292

T AvEX

'altered DMA repair pathway

+ Pathway Omtalogy

To add a tag, either select from the available

ontology trees below or type a search term in the
search box.

+ Disease + - Cell Type




ISAcreator uses Ontology Services

file

view help

— Growth control of the ...
— BII-5-1
+ 5_BII-S-1.txt
« 3_ proteome.txt
« a_metabolome.txt
« a_transcriptome.txt

QBII-5-2

+ STUDY - STUDY -2 OVERVIEW

ontology term information
MNitrogen

source ref: CHEBRI
accession no: 17997

w 11 :a: s mmm LLL] + + + + Assay measuring protein expression profiling using
e ) =) || =) || i L] fact char Prot para mass spectrometry
Data Transformation Name | Derived Data File Factor Value[limiting nutrient] | Factor Value(rate] || Unit ]

atarransformation 1 PRIDE_Exp Complete_Ac 876 1.xml |CHEBLsulphur 0.1 I hr
atatransformationl PRIDE_Exp Complete Ac B8761.xml |CHEBI carbon 10. 1 I/ hr
aratransformation l PRIDE Exp Complete Ac 876 1.xml |CHEBENRtrogen [0 1 I} hr
atatransformationl FRIDE_Exp Complete Ac B3761.xml [CHEBI sulphur 1/ hr
atatransformation 1 PRIDE_Exp Complete Ac 8761.xml |CHEBI carbon IJ hr
atatransformation 1 FRIDE_Exp Complete Ac B761.xml |[CHEBI Nitrogen 1/ hr
atatransformation? PRIDE Exp Complete Ac 8762 uml |CHEBLsulphur 10,2 I/ hr
atatransformations PRI X Ac B762.xuml [CHEBlLcarbon 0.2 I/ hr
atatransformation FRIDE Exp Complete Ac 8762.xml |CHEBLNitrogen 10. 1 I/ hr
atatransformation? PRIDE_Exp Complete_Ac 8762.xuml ([CHEBLsulphur I/ hre
atatransformationd PRIDE Exp Complete Ac 8762 .xml |[CHEBLcarban I/ hr
atatransformation? PRIDE Exp Complete Ac 8762.xml [CHEBLNitrogen I hr
atatransformation3 PRIDE_Exp_Complete_Ac_8763.xml |CHEBI:Nitrogen 0.2 I/ hr
atatranstormation3 FRIDE_Exp | . "

atrans o3 SRIDE Em.ﬂntﬂlcgylookup recenthistory
atatransformation3 PRI | recommended search B all ontologies

atatransformations PRIDE_Exp | . . =
o PRIDE:EF.:J [ term m [nh:mglll ] search | 4| UO:microliter u

— 279 results in 18 ontologics
@ CCO - Cell Cycle Ontology
— CHERT - Chemical Entities of Biological
- 2&apos;-carboxy-2-methylphenylazo nit
-+ MNitrogen axide cation<< 29120 >>
= boron-carbon-nitrogen nanotube<< S0
» diatomic nitrogen<< 33266 >>

o b
e B PIT

1 EFD: ganotypa
# INEWT:Saccharomyoes ceravisia
# | CHEBI :carbon

+ | CHEBI:phosphorous acid

& EFD:_temp hin arganismm part
+ 0Bl protein extraction

- DRI'mass spactrametry k‘

4 EFO:time -

selected term(s) CHEBI:Nitrogen

B close X ok /]

K hf,




ECG Gadget uses Ontology Services

¥ _CVRG Grid Node
5 CVYRG Grid Mode Back  Forward Refresh Stop Compile/Erowse

http: filocalhost: 8888/ org. cvrggrid widgets, node . NodeWidget Modewidget  html

@ o ¢ @ 9O

- CardioVascular HL7/WFDB Widget
Back  Forward Refresh Stop CompilefBrowse = Research Grid ?

http: filocalhost: 85858 org . cwrggrid. widget s, node . ModeWidget [ Modeiw @ connect 19108 Jamaary 01, 1970 | SO
s « Lead Il Amplitude (mV) -69 AMN Code 111 Q/R
Store A amplitude ratio == 1/3,
é 8 “0r plus Q duration == 0.03
Visualize s
LZ_I 200
 Lead|
@ Lesd 1l by
 Lead
Time & Amplitude || © aress N

Second: |'1 I .00 | l% Han 01 13:05 ]
Analyze J‘

i < LU} [>] scrol Down
Review LS clozs L Annotate |

Ontology English | MEME | Geman | BE | Spanish
[N Code 1-1-1

Done

Annotation

QIR amplitude ratic >= 1/3, plus
duration > 0_03 sec._

Sawve I Delete I Cloze I




Biositemaps Editor

Cf'lﬂl'f'.fl SITEMAPS EDITOR
o

Select a resource type

Class hierarchy of available types

& visualization

¥
+|=| BRC:Data_Transfer_and Communication
/=] BRO:Integration_and_|ntercperability_Tocl
=I/=]| BRO:Interactive_Tocl
# =| BRO:Communication_and_Collaborative_Work
+ =| BRO:Data_Editar
=] BRO: Graphical_Composition
=| BRO:Interactive_Metwork_Analysis
=] BRO:Interactive_Web-Based_Tool
=| BRO Knowledge Mining_and_Capturing
# =| BRO:Software_Development_Resource
= =| BRO:Visualization
=| BRO:Data_Exploration
# =] BRO:Graph_Viewer
=|BRO:Heat Map
=] BRO:Imaging
=| BRO:Sequence_Visualization
=| BRO:Website
=| BRO:Workbench
=] BRO:Knowladge Mining_and_Capturing
= =| BRO:Modeling_and_Simulation
+=| BRO:Software_Distribution
Cancel || 0K

[P Fesource Nams: BaPortal
BioPortad rgeani b Stanford Uineersity
Jambadyga ICEmier or brshinie MNational Cenber For Biomedical Tnbalogry
Ruactild Fesearch Program: NCBC
o Description A'Weh portal b 2 wirtual lbrany of ortolsgies and ontology tod
O8] Corserier
08B0 Edt
OBR
Prencie Resource Type:
PROMPT d BRI 2 Deires]
Froiege BRX0 Ormitdeoegy Descedopament and  Marageent
BRI MWeh Sereice
Bd mew g
Felzted Arezs OF
Fesaarch: d BRI I DEeme]
- Bacinforreahc s
HReseasch IT
B mew r
Related Actnites
d BRI Rems]
o o - H-ComrmanityEngagerent
— .;. .E. 1 Software_Developrment

This bistsmap was not =ved yel

5 Canced | [ 5o |

The: Bicsilerrag Edfiior 5 a component of The
Thee Hatioreal Cemter for | Beormesicall Omiologpy &= oree ol e NaSorad ©




Protégé BioPortal-reference plug-in

£ and _3ins]]

TIICOTax | M Goes | I Fomes | & Missing resousce burdle Tor o queries |

C1ASS BROASER C1A55 EMTOR
Fowr Froject @ PIF-cxpl-4es1 Fow {Easi: @ Wyocandid Infartl  incteance of Metadata, Forma Repres estation, Disgreastc Critena, Biobagy, Functional lnpact, &1 informstion] B o X
hass Hicwanchey cu e O W v Meagem | FormadRewesentaion | Magrostic Critera | Biiology | Functional bmpan | AN informaion =
THING _ _
- CrITEM-CLASE Umige Exf Terms fintersational Englishi 1D 1D Type
@ googe(SCT-123) by paardial nfanct Cenerated by the oy ihem Dimgraasic by
B HeariDisease{SCT)
ICD_Cad
¥ s :gl:!ry_dus Text Definition Commsent on Dhefimdt o
ve : sl ik Infanction of ed by iichaemi witky axdudes infarttion from oth hush
oy o of mryocandium caused bey e =] Erplacthye 5 nn e LEUSET - 582 exClusion
» COhpemensive disEse
» 0Ky disEase
» B Stancard berm
B yshoa{SCT- 45
T S W om m
SereanyTe language |
Hemr stk enoologeal |3
Aore ceronary syndrone en
Coranary thrombiodis en
Edierial Waves A

B Ir_disoussian

i Creabe 2 mew marvsal nefensmoe

oacke T System wrl
MyocadiE Infarm E29e00s 2T harp I Fateege bboomt plosgy ong Meiouali e A4 CECTID 5 054 (S £ Fc
arute anberplal eral myocandi infarttion DOID-LDSS51 ST hitp 7' sty e oo pdoagy ong Meioualiie TS0 0ES] '__\-_' <
Myocadia Infarriian Myocardiad hfancion MO Thesaunus hirp 7' sty e ool pdoegy ong frinualii e 394 76 Wy recardial_infarction F ¥
o rrpocardial imfancion BO_0m0s12 Experimerrial Facior Onbalogy  bip 7' istege oo ploapy ong Seiosaliie 3971 5FFO D0D06L 2 z "
Supentlares L

B Hearl disase




Simbios uses
NCBO Ontology
Web Widgets

7. Classify your project (required)

a) Choose one or more terms from the Biolegical Resource Ontology that
mast closely describe your project. These will be used in searches so
others can more easlly find your work.

1) Search for a term by starting to enter It in the box below - all terms
that contain what you entered will be shown below the box. Select one of
these, ar. . .

2) Alternatively, you can try browsing the Blological Resource Ontology.
Only terms under BRO:Resource are allowed. You are most likely to find
sultable terms under BRO:Resource — BRO:Software —
BRO:Modeling_and_Simulation. Enter the term or any part of it in the box
below without the BRO prefix and continue as in 1).

Restriction: only terms from the BRO:Resource branch of the Blological
Resource Ontology allowed.

Samples: Neuromuscular_Model, Molecular_Dynamics

Ontology terms:

Computational_Model Remove
Protein_Model Remaove
Standalone_Application Remaove
Structure-Based_Proteln_Classificatlon Remaove

Add {click after choosing a term)

b) Please also choose one or more keywaords for your project. These will
also be used in searches so others can more easily find your project.

Keywords: (required)
allosterlc communication Remaove
allostery Remaove

Add {one at a time)

£ e ot =1 &
To save changes, click [ 5ave Project Info | here or at the bottom of
the page.

8. Short Purpose/Synopsis (required)

Please provide a synopsis of your project. This will be displayed in the
search results.

Restriction: 255 characters
Samples:
1) Provide an easy-to-use application for manipulating RNA structures

2) Provides the code base for creating, simulating, and visualizing three-
dimensional finfte-element models of skeletal muscle.

3) Geometric madels in VTK/XML PalyData format for download, for use
In cardiovascular applications.



NCBO Annotator: The Basic Idea 4P

Process textual metadata to tag text automatically
with as many ontology terms as possible.

m
Arcessinn: GOSE06 & View Expre 1 (GED profile

.Tm. .Eﬂml Smaoth Mmusche Csll espone 1o mechameal siretch

[hata Set type: txpresiaon andy-based (RNA n Silu obgonutheotde
Susmmary- Capresmon profileg of cultuned bisdder smooth muscie cells subpecied lo repelitrvg mschammcal strmulatbon for

4 hours Chromc overdistension results m biadder wal theckenmg associated with koss of muscle
pontractiity Results sdentiy genes whose expression 5 allersd by mechamcal shmul

Platiorm:; SHL B AT e Lervel_Nay MUMSN Leenoime U130 Smay Sel Hi-U 1 88

Citations: Adam RM. Eston 5H_ Estrada C. Memgaonkar A of al 'J-nchan-:a stretch is 3 haghly selective regulator of
gene expresson M hu weman bisdder smooth muscle cells. Physsol Genomecs 2004 Dec 15 2001) 36-44
PRED: 15457014

Sample onganism: Momo sapens Platorm organism Homa sapesns

Feature count: .2 .E‘Bt Value type Coun

Senies 595 Series published 07 2572004
Liast GDS wpdate 1272072004

Expressmn Expression nf bladder bladder smooth

bladder musc muscle, smooth muscle, _cells,
mechanical, mechanical = stimulation, stimulation,
Chronic, results, bladder overdistension, associated,
associated with, with, loss, genes, altered



NCBO Annotator

http://bioportal.bioontology.org/annotate

— Open Biomedial Annotator

Give your text = e s

. Semantic Types | 7,7033,T200,T026,7T029, T023,T038,T017,T047,T048,T191,T019,T121,T195,T020,T0S0
aS I n p ut (=) Annotate Text () Get Annotations By Resource Elemant Alpha

l,|::ticn5I Change... |

Text |I na is a disease of the melanocytes affecting the bowel and the
Select your
paramete rS —Ontologies- (1)— —Annotation Tag Cloud G)en
| Filter: UMLS and BicPortal Ontologies | v | . ,\vAnnotatl'on statistics

Choose...

Choose... |

Select All Select None

|L(| SNOMED Clinical Terms, 2008_07_31

Get your
results ...

Melanoma Eye Disease

In text or XML

Entire

Laarn mora about tha NCBO &nrotator wab sarvice | Laarn mora about tha NCBO RBiomadical Basourcas indasx

eve

Expanded znnctations generzted from the is_a transitive closure (1SA_CLOSURE): 0
Expanded annotations genarated from mzppings (MAPPING): O

Direct annotations generated from concept recognition on the given text (MGREP). 5

Intestines



Resources Index: The Basic Idea

e The index can be used for:
e Search

* Data mining

Resources
T T
i ]
— A -
PubMed Open Biomedical
ovmaoss ] Resources
PAMIDSBS6D (OBR) index
'\____________d_../'
/""_'_._._____-_\_'_‘“\ 1 L — B
\—‘_‘_'G?::l'_—ﬂ_/r $ :_': R
' 2o wi=~-BioPortal
. — = = —
cossees NCBO Annotator 5 s
GDS98ET o
'\_‘______________/' | | [ -
R
T,
~— DOID: 1909 annotates PMID25263
ClinicalTrial.gow CO025202 annotales GDS2563
" T- - GO-00565 annotates MCT256538
Nngifﬁ ArrayExpress, PhammiGRB.
1 GoldMiner Guidelines.gow ..
\_______________‘,-/




Example: Indexing GEO

'\'\\

Gene Expression Omnibu g
‘ T o @




Armatate |'.|e::-rl All Resounces

LR Y

Invasive Skin Melanoma | Link Here | ED subscribe

View Ortology Details Detzds Wil bration Hobes [0 Mappings (0] [Resources agea
Jurmnp To 'I:-u.',
M SEorw Hsranchy To Root (AN Reiyticnshics] - I ‘E Fiall W rsion
Lraocrre Heqzem K e -
Ewe Meoplasn | . -
Gasrroinnestinad Maoplam ———~
Hervous. Sestem Maoplam b ) P | —

Ao ol A

il
i
|

e

:
i

;
%
|

|
i
|

Hodkslar Melanoma
Did Burn Scar-Relabed Sicn Mela’
- Recurment Melaroma of the Son

|' r___wrnﬂnﬂ:h al Center for Biomedical Onbology i5.one of the Mational Centers for Bomadical Computing supported by the HIH Roadmap.
Copyright ©2005-200%, The Board of Tnestess. of Leland Stanford Junior University. &ll nghts reserved.




NCBO Indexed Resources Sy

o
O BioPortal Projects Annotate All Mappings All Resources
Alpha
@ NCI Thesaurus
NCI| Thesaurus Version 09.07 Skin Neoplasm | Link Here | B subscribe
View Ontology Details Details ~ Visualization  Notes (0)  Mappings (3)
Jump To: | Go ) b
Legend e . . . . .
I R R T S This tab shows records in public data sources that we have automatically annotated with the terms
+ Nervous System Neoplasm associated with the class Skin Neoplasm or its subclasses based on the textual descriptions of those
+- Peritoneal and Retroperit  » records.
+ Reproductive System MNeo
+ Respiratory Tract MNeoplas v,
=I- Skin Meoplasm p t : The mission of UniProt is to provide the scientific community with a
4. Benien Skin Neoplasm L4 m comprehensive, high-quality and freely accessible resource of protein Annotations:0
g P | sequence and functional information.
+- Cutaneous Hematopoi UniProt KB
+- Dermal Neoplasm
: ) . _ ClinicalTrials.gov provides regularly updated information about federally and
- Epithelial Skin Neopla r privately supported clinical research in human volunteers. ClinicalTrials.gov
+ Malignant Skin Neoplz Clinical Trials.gov gives you infarmation about a trial's purpose, who may participate, locations,
. Melanocvtic Skin Neo e and phone numbers for more details. The information provided on Annotations: 129
¥ : ClinicalTrials.gov ClinicalTrials.gov should be used in conjunction with advice from health care
+- Scrotal Neoplasm professionals. Before searching, you may want to learn more about clinical
£ Skin Appendage Neop trials.
+- Thoracic Neoplasm D k DrugBank is offered to the public as a freely available resource. Use and re-
i Urinary Svstem Neoplasm ry Baﬂ' distribution of the data, in whole or in part, for commercial purposes requires i
: * ry 2ys P y explicit permission of tF\e authors and expli'cit acknowledgment of the source S
+- Meoplasm by Special Category, ' DrugBank material (DrugBank) and the original publication.
+- Non-Meoplastic Disorder
i Polyp <i| Q Biositernaps represent a mechanism for computational biclogists and bic-
R informaticians to openly broadcast and retrieve meta-data about biomedical Annctations:0
+- Psychiatric Disorder b ] data, tools and services (i.e., biomedical resources) over the Internet.
+- Radiation-Related Disorder Biositemaps
+- Rare Disorder
+- Syndrome m A gene expression/molecular abundance repository supporting MIAME
+- Finding ' Garer Exprussicn Omnibus compliant data submissions, and a curated, online resource for gene Annctations:8
: ne Expression expression data browsing, query and retrieval.
+- Drug, Food, Chemical or Biomedical Mater o S—————




Links to specific resources Sy

BioPortal Projects Annotate All Mappings All Resources
Alpha

@ NCI Thesaurus

I

NCI Thesaurus Version 09.07 Skin Neoplasm | Link Here | & subscribe
View Ontology Details Details  Visualization ~ Notes (0)  Mappings (3)

Jump To: (Go)

Legend ‘& . . . . .
SRR L i e This tab shows records in public data sources that we have automatically annotated with the terms
+- Nervous System Neoplasm associated with the class Skin Neoplasm or its subclasses based on the textual descriptions of those
+ Peritoneal and Retroperit records.

+ Reproductive System Neo
+ Respiratory Tract Neoplas e

- -
Pmt : The missien of UniProt is te previde the scientific community with a

=l Skin Meoplasm
; comprehensive, high-quality and freely accessible resource of protein Annotations:0

+ Benign Skin Heopla&m sequence and functional information.

+- Cutaneous Hematopoi UniProt KB

+- Dermal Neoplasm

. . p ClinicalTrials.gov provides regularly updated information about federally and

+ Epithelial Skin Neopla r privately supported clinical research in human velunteers. ClinicalTrials.gov

+- Malignant Skin Neople ClinicalTrials.gov ~ 8ives you information about a trial's purpose, who may participate, locations,

i Melanocytic Skin Neo e and phone numbers for more details. The infermation provided on Annotations: 129
ClinicalTrials.gov ClinicalTrials.gov should be used in conjunction with advice from health care

+- Scrotal Neoplasm professionals, Before searching, you may want to learn more about clinical

+- Skin Appendage Neop S

+ Thoracic Meoplasm
+- Urinary System Neoplasm
- MNeoplasm by Special Category '

Title: Tretinoin With or Without Fenretinide in Treating Patients With Dysplastic Mevus Syndrome

_ Elementid: NCTO0003601 Score: 39.9
4 o
o Eﬂn&:eopla&m Disorder Title: Imatinib Mesylate in Treatineg Patients With Locally Advanced or Metastatic
o Dermatofibrosarcoma Protuberans or Giant Cell Fibroblastoma
+- Psychiatric Disorder »
+ Radiation-Related Disorder Elementld: NCTOO00B5475 Score: 38.5
¥/ Rare Disorder Title: A Short Course of Neoadjuvant Gleevec (Imatinib Mesylate) in Dermatofibrosarcoma
+- Syndrome Protuberans
o b
- @ Finding Elementld: NCT00176709 Score: 28.8
+- Drug, Food. Chemical or Biomedical Mater e R B .




GMiner uses NCBO
Annotation Services

a . 20 (T 7 e samosia cenTen Fos
MEDICAL g mineyr BIOMEDICAL ONTOLOGY
OF WISOONSIN
Welcome to GMiner
All Terms Rat Strain Ontology Mouse adult gross anatomy
:‘:u::; ":3 N F":; actacm AN as AT s ¢ amyossa blood Drain
} ) co coe Fas G P R SO brainsteen fet fronkal cortent hed
Rattus asws sovegious SDvHscFcen SOMTac SOJ SON TX heart hippocampus kidney
u

RNA standerd seser ey conex IVET wng nose
pituitary gland serum susracpsic
nuciews [RSHS trunk wrinary
biadder wnathelium

Tissuss To TOREl Treatment Wit

Medical Subject Headings,
2009_2008_08_06

ANAL Animals Biofin Cells

Formakiehyde Inhaiaton IMJUNES
wse Procedures Rattus
Strains Theragy Tme Tissues Tﬂ'




See our wiki to learn more!

sing MCBO Tecanclogy In Yaur Proeet - MCED Wik - Wazia Frek .
Ede [Eda New Hipiory Bookraris ook el
= C = ff W Bl mipsiwewbioonbology.crgiwikiindesphpAsing MCBO_Technclogy in vour_Prog 1 0 = 4 uaas

| LS Metathessuns #_Ig il!MHHJTMHMH..P

R LBg A ook BOOBeS] -

papa [T W T by
&eS Using NCBO Technelogy In Your Project

Thaie siv seversl wirgs in whech you con use ths NCBO technalogy oh your twn Wk S8 of M youwr SpEhemtsn

Ontology Web Services
EipeNch Al The conbent that Hve HCEHD BioPortal 6 uses (and monel] is avalable via REST servces. You can use the NCBIO REST Senices
D » 10 access al BioPuortal ontologies, Ther 08 and metadata bor thase wions
» Clppmingiios & {0 access informabion aboud sy onbology concept i BeoPortal (s dek . wymarrymis, and othsr prop 1]
R Ta— & {0 semch scross ol oniplogess in BaPodal
= Dby Mk = 18 gt hspiichy wkairuition fod BlesPanal dexpid (Husch 83 . ehldhan, of fiblngs of B clidd, e of bavaidl of B Cladd haraichy)
» Dnioiceyy [walsmion
» MCBECIFAD Annotator Web Service
& Shureed Wmterisin
» e A A e Thil santh of b i il erlelesgy cencapld in Nice Thill ulirs Submi You R i Thi IARLEbS Banics 10 g Sutarmmtically iy il of
u {besaary inbarest wath berma drom UL S and DscPoital onbolagies
® Pt charpEs
w W Ontology Widgets
tadrch Put sbaments of BeoPortal, cusiomedsboed for your anbology of slenest, on your own Wl sde orin your Wies dorm. To add These widgets, you nesd anly bo copy ¥
simple HTML or Javeacript code b your own Wb page (9o to the "Ortelegy Widgets™ 1a2 & on the page for individual ontology detaily 16 get the code pre-conBiguied
= o the wedgels using your anbolagy of mienest) The widgets are described i detasl ai The Onbology Wedgets page. The masn londs of wedgets you get are
foolbax & Tomusbection Neld on a form Yoy can sdd e bt Bekd 10 your Wb form thae will b ceers snter 8t om0 controlled wcabulany (.9 . bermm fam g sng
Wital iris bes e gy
- L]
o Pl Sk = Endmphy oe cose Supeose you s nnning a issur micrarsy database and uses upload sample descniptions by your database usng 2 web form Thers i
» Upicud i usually @ Pkd dor the user by evler the dagnoss for b isue sample that she o emenng. Usualy. thes Seld i3 2 1ed-bax or & diog down mand populeled weih
& Sobca FapEs & bt of comtiolbad b, The fris Ticel-bos ii prone b smars, the diog-down gt bae iy with Liiga dexpa Liiarsg thi RCBD bair-ilection widgs!
o Friibiy semos b Pl LSS edSihy SEMCE 3 160 oM BN ontolagry oF COMIDI vCabulary [SUCh &8 the WG Thasaunis) to 88 0 the Seid For sample. whin the user sians
= Ferrmses) ik Cyffare) "CLLBNWOUS M, Tl 180 TCLEBNOUS MEEN0maT popd ue
P pacie = 1hal coas M m-saecion fadd paf you
= Lok-ghead do that you doat need b Type the whils lirm
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= YWhen & new weihon of your Comimiled voCabulary Decome s Bvidaihs 0 BeoPodal. the wige wil liomabcally uss Thil e verssn
& Oniology ssasch widget You can sdd to your Wb st 3 pearch Box that pearchen 3 speciic BicPortal ontalogy. Whaen the user salects the berm of interen
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www.bioontology.org/wiki/index.php/Using_ NCBO_Technology In_Your_ Project



Ways to collaborate with NCBO &7

e Be a user!
* Propose a Driving Biological Project (DBP)

* Get a collaborating research grant (NIH
R01)

e |nitiate an industrial or academic joint
orojects




Current Driving Biological Projects &9

s A

\\~ -f,:;\

e caNanolLab: Workers at Stanford and Wash
U developing searchable catalog of

therapeutic nanoparticles

e Cardiovascular Research Grid: Workers at
Hopkins developing ontology of ECGs and
eleCtFOphySiOIOgicalStUdieS af.“,ardio‘{aﬂcu]arﬁeaearchﬁrid

e Rat Genome Database: Workers at MCW
use ontologies to annotate genomic data

- rRet/



Current “Collaborating RO1” grants (¢

e UW: Creating views of ontologies

e UCSD: Using ontologies to annotate
neuroimaging data

 UC Denver: Ontology enrichment through
published literature

e Pittsburgh: Ontology enrichment through
EMR data

 Wright State: Semantic data integration



Some other collaborative activities

e CollaboRx, Inc. — Resource annotation
 NextBio, Inc. — Ontology-based search
e Google, Inc. — Web of Trust

e University of Karlsruhe — Use of OMV in
BioPortal metadata

e World Health Organization — Ontology
support for ICD11



Other NCBO components

e Education and training
e Graduate students
e Post docs
* Visiting researchers

e Qutreach and dissemination
e Specialized workshops

e Support for conferences
e |SMB Bio-ontologies SIG
* |International Conference on Biomedical Ontology



NCBO needs HCLS! ©

 To push on our technology
e To drive our requirements

 To help disseminate ontology-based
methods in biomedicine

e To help promote W3C recommendations in
biomedicine

 To help us in our mission to educate the
community and to encourage best
practices



NATIONAL CENTER FOR

BIOMEDICAL ONTOLOGY

http://bioontology.org



