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What are we trying to do

You've built an ontology, how do you let the
world know?

You need an ontology, where do you go to get
it?

How do you know whether an ontology is any
good?

How do you find resources that are relevant to
the domain of the ontology (or to spedific
terms)?



BioPortal: A Community-Based
Ontology Repository

O BioPortal ‘ Browse Annotate All Mappings All Resources
Alpha

human phenotype ontology

— Search all ontologies — Find an ontology — 5earch resources

Advanced Search Browse Ontologies > Advanced Resource Search

—— Most Active Ontologies — Latest Notes — Latest Mappings

change namespace from |AQ to OBI cellular component (Biological process) =>
material entity (Ontology for Biomedical Cell component (Foundational Mode| of
Investigations) Anatomy)

Ontology Version Mappings

Human disease 1.36 J 17732

Mouse adult gross anatomy ) 3905 RE:Add mapping to Unit ontology? Cell component (Foundational Model of
: e unit (Experimental Factor Ontology) Anatomy) => cellular component (Biological
NCI Thesaurus 9 3798 process)

Foundational Model of

Anatomy ) i ' Add mapping to Unit ontology? Cell (Foundational Mode| of Anatomy) => Cell
unit (Experimental Factor Ontology) (MNCI Thesaurus)

Zebrafish anatomy and
development

Cell (NC| Thesaurus) => Cell (Foundational
o Release notes for version 2009-04-02 Model of Anatomy)
— Statistics entity (NanoParticle Ontology)

Ontologies 143 thio:Cell (Basic Vertebrate Anatomy) => Cell
(NCI Thesaurus)

Concepts 723,806 Missing preferred term field
= : OBl 0000577 (Ontology for Biomedical
Resources Indexed Investigations)



http://bioportal.bioontology.org/

The National Center for
Biomedical Ontology

One of the five National Centers for Biomedical
Computing launched by NH

Collaboration of Stanford, Mayo, Buffalo,
Victoria, Medical College of Wisconsin, Washington
University, John Hopkins

Primary goal is to make ontologies accessible
and usable

Research develops technologies for ontology
dissemination, indexing, alignment, and peer
review




Key Technology: BioPortal

* Web accessible repository of ontologies for the
biomedical community:

* Online support for ontology
* Peer review
* Notes (comments and disaussion)
* Versioning
°* Mapping
* Search
* Resources


http://bioportal.bioontology.org/

The BioPortal Technology

* BioPortalis a library of biomedical ontologies

* All BioPortal data is accessible through REST
services

* BioPortal user interface accesses the repository through
REST services as well

* The BioPortal technology is domain-
independent

* There are installations of BioPortal for libraries in other
domains

* BioPortal code is opensource



BioPortal Library

* %0 ontologies in OWL, RDFS, Protege
frames,and OBO

* Protege for OWL RDFS, frames
* Mayo Cinic’s LexGrid for OBO

* /00,000 dasses in the ontologies
* 30,000 concept+to-concept mappings



A Library of Biomedial
Ontologies
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Browsing Ontologies

Biomedical Resource Ontology Version 2.7 BRO:Software | Link Here | B cubscribe

View Ontology Details Details Visualization Motes Mappings Resources apha

Jump To: {Go)

Show Network Neighborhood

H- activity:Activity '
t- areawirea_of _Research

BERC:Deprecated_Resource

-l BRO:Resource

+- BRO:Funding_Resource l BRO :Resource |

- BROuUnformation_Resource T

BRC:Material_Resource
t/- BRO:People_Resource
- BRO:Service_Resource

']

¢ BROSoftware
... BROTraining_Resource

+ descBiositemaps_Information_Model jxﬂﬂﬂ:ﬁﬂl:twar&.

;.. areaDeprecated_Area_of_Research R —
f- activity:Deprecated _Activity

= gl Full Version

l:Knowledge_Mining_a | BRO :Algorithm I BRO:Software_Distribut
nd_Capturing Iz

l l BRO:Interactive_Tool I




Ontolo

| —Search all ontologies

melanoma

Categories i All Categories

—Search time: 3.3 s—

4l

[ | Include attributes in search
\») Contains (_) Exact Match

o

Clear

Selected Ontologies (111):

All O ntologies

Filter

Ontologies: Select All Select None

|| ABA Adult Mouse Brain (ABA)
African Traditional Medicine (ATMO)

Amino Acid (amino-acid)

L
| (]
L
L2=s]

Amphibian gross anatomy (AAD)

Armino Acid with Simplified Chinese annotations

-]

Matching Concepts

Filter

Concept Name
Melanoma
Melanoma
melanoma
Melanoma
melanoma

Malignant melanoma

AMELANOTIC MELANOMA

Amelanotic Melanoma
Anal Melanoma

ANGIOMATOID MELANOMA

Breast Melanoma

EULLOUS MELANOMA

Cervical Melanoma

|| Exact Matches Only Ontology Filterl 18 ontologies « [

Ontology Found In

Cell line ontology Preferred Name
Galen Preferred Name
Mouse pathology Preferred Name
NCI Thesaurus Preferred Name

Experimental Factor Ontology Preferred Name

human phenotype ontology Synonym

Dermlex: The Dermatology Lexicon Preferred

NCI Thesaurus Preferred
MNCI Thesaurus Preferred

Dermlex: The Dermatology Lexicon Preferred

NCI Thesaurus Preferred

Dermlex: The Dermatology Lexicon Preferred

NCI Thesaurus Preferred

427 results—

| [ @ @@ @ G @




BioPortal is allowing NCBO to
experiment 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



Notes on Classes

Biomedical Resource Ontology Version 2.7 BRO:Software | Link Here | B subscribe

View Onmlugy Details Details Visualization m Mappings Resources alpha
Jump To: Go

: - - Comment: Software needs structure, too many top level subclasses Davidstates at 08/09,/08 06:56
+- activity:Activity

+- areawirea_of_Research

: "binary executable” is not a top level subclass of software, it is a form of software distribution and there are several other
t- BRO:Deprecated Resource

: subclasses of software distribution (source code, web site, library, toolkit, etc.).
- BROWResource

- BROFunding_Resource Similarly, "network editor” is just one class of interactive editing tools. Lots of others,
BRC:nformation_Resource

- BRO:Material_Resource These are just a couple of examples. Software really needs a complete reorganization.
- BRC:People_Resource

BRO:Service_Resource Reply

" BRO:Software

o Comment: RE:Software needs structure, too many top level subclasses PeterLyster at 08/12/08 08:29
BRO:Training_Resource

- desc:Biositemaps_Information_Model

i.. area:Deprecated_Area_of _Research The BRO used the initial design principle of: when in doubt male it flat at the top. This is a design principle whose

- activity:Deprecated_Activity purpose Is to get the class names 'on the board and agreed upon' first, i.e., it is a componentization of the design
process. This is a way of avoiding getting into debates about hierarchical location too early in the process. We can discuss
location in the hierarchy in the future; that is appropriate.

Reply
Comment: RE:Software needs structure, too many top level subclasses PeterLyster at 08/12/08 08:43

| (Peter Lyster) copy marginal notes that | also place in the 'Portals’ class. | think this helps to explain the design principles,




kers areate notes in order to

* disauss dass definitions
* suggest changes and corrections
* request new items

* provide additional information about a
dass (eg., references, supporting
doaumentation)



Projects in BioPortal

* kers can desaibe their ontology-based
projcts in BioPortal

* Projects are linked to ontologies they are
using

* Ontology reviews can be done in the
context of projcts



Reviewers Provide

General review and rating
sage information

Which appliations have successf ully used the ontology?
What problems were encount ered?

Coverage

Does it cover the domain properly?
Are there majr gaps?
Are some parts developed better than others?

Concept spedif ic comments

Are there problems wit h spedific concepts?
What alternative definitions should be used?



An Expernment : Community-
Based Annotation as Peer
Review

* Potentially makes ontology evaluation a
demoaratic process

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

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



Ontology Evaluation

°* Ontologies are not like purnal artides:

* |t is dif fiault to judge methodological soundness
simply by inspection

* We may wish to use an ontology even though some
portions
* Are not well designed

* Make distinctions that are dif ferent from those that we
might want



Computable ontology metrics

logical consistency chedking

°* eg.use a reasoner to determine if an ontology is consistent

Structural consistency based on metaproperties
Rules of thumbs and heuristics

Statistical information

* number of dasses and properties
* connectedness, fanout, etc.

* ¢ydes



Not all usef ul metrics are
computable

°* Many aspects of ontology quality are
subjpective
* The most useful information for the user

selecting an ontology:

* who has used an ontology for a similar task and
how well did it work?



Some Ontology Metnrics are
Subjective
What is a “"good” feature in some setting, can be a
“bad” feature in another setting

*High level of axiomatization:
* good if you want to perform reasoning

* can be bad because of the high computational and cognitive
cost if you don’t need the axioms

*Organizing anatomy concepts based primarily on their
structure rather than function

* can be good if you need to understand which organs a wound
goes through

* not appropriate if you need to understand spread of diseasg



Community-Based Evaluation

Which ontology from the library is

appropriate for my task?

* The only people who know the answer to
these question are

* (maybe) ontology authors
 other users of the ontology

* Allow users to provide ratings for
ontologies

21



Conf licting Sources of
Metadata

* Authors and users can contradict one
another
* Quality of doaumentation?

* References (eg., positive and negative analyses of the
ontology)

* Metadata schema must enable diversity of
views on some metadata values

22



Ontology Mappings

* BioPortal ontologies overlap in content
* The same is true for almost any ontology library

* A mapping between two terms in
dif f erent ontologies indicates a
relationship between them
* lkually a similarity relationship

* For example, nos tril in NCl Thesaurus is similar to naris
in Mouse Anatomy Ontology

23



Mappings in BioPortal

Mappings in BioPortal are concept £ o-concept
mappings

Mappings are aeated by users or uploaded in
bulk

Bulk uploads are usually the results of automatic
or semiautomatic mapping

[here is detailed metadata for provenance of
mappings

~30 000 mappings in BioPortal now

* The number will dramatially inaease (to millions) in the coming
weeks 24




Why do you need mappings?

* Annotation of resources with terms from
dif f erent ontologies

* Information integration
° Ontology integration
...... many other uses

25



Using BioPortal Mappings

* Mappings are used for query expansion in
information extraction

°* Mappings can be used as navigation mechanism,
linking one ontology to another

* Mappings may indicate which ontologies are
“important”

* |f everyone tries to map their ontology to NCl Thesaurus, NCI
Thesaurus must be an important ontology

* |kers can download mappings satisfying a set
of aiteria in RDF

* For example, download all mappings between NCl Thesaurus
and Gene Ontology based on UMLS 26



Viewing all mappings for an
ontolo

CONCEPT MAPS TO

Mouse adult gross anatamy : pelvis bone (1) Mapped By TerryHayamizu

NCI Thesaurus : Pelvic Bone —> Mouse adult gross anatomy : hip bone (1) Mapped By SongmaoZhang

Mouse adult gross anatomy : pelvic girdle bone (1) Mapped By SongmaoZhang

Mouse adult gross anatomy : adipose tissue (2) Mapped By TerryHayamizu , SongmaoZhang

NCI Thesaurus : Adipose Tissue —> Mouse adult gross anatomy : fat (1) Mapped By TerryHayamizu

Mouse ad ult gross anatomy : fat pad (1) Mapped By SongmaoZhang

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

NCI Thesaurus : Sural Artery —> Mouse ad ult gross anatomy : sural artery (1) Mapped By SongmaoZhang

Mouse adult gross anatemy : superficial sural artery (1) Mapped By SongmaoZhang

Mouse adult gross anatomy : spermaticartery (2) Mapped By TerryHayamizu , SongmaoZhang

MNCI Thesaurus : Spermatic Artery —» Mouse adult gross anatemy : testicular artery (1) Mapped By SoengmacZhang

Mouse adult gross anatomy : internal spermatic artery (1) Mapped By SongmaoZhang

Mouse adult gross anatamy : heart myocardium (1) Mapped By TerryHayamizu

NI Thesaurus : Myvocardium == Mouse adult gross anatomy : myocardium (2) Mapped By TerryHayamizu , SongmaoZhang




NCI Thesaurus Version 08.12d Myocardium | Link Here | B subscribe

View Ontology Details Details Visualization Notes Mappings Resources alpha
Jump To:

[ LI S T

"Mew Point-to-Point Mapping”

- Synovial Membrane

=~ Muscle Tissue

+ smooth Muscle Tissue MAFPING TO SOURCE | MAPPED BY MAPPED ON

Muscle Layer
Myocardium (Galen) Prompt ngriff 02/12/08

= Striated Muscle Tissue

[+ Skeletal Muscle Tis

Visceral Striated M heart myocardium (Mouse adult gross anatormy) NCICB TerryHayamizu ~ 04/23/08
Myocardium

Adipose Tissue

: myecardium (Mouse adult gross anatemy) NCICE TerryHayamizu 04/23/08
[+ 5Skin Tissue

[+ Blood Vessel Tissue di le 1 M i
: cardiac muscle tissue (Mouse adult gross .
+- Endothelium S g MNCICB TerryHayamizu 04/23/08

l#- Parathyroid Gland Tissue

- Salivary Gland Tissue myocardium (Mouse adult gross anatomy) NLM SongmaoZhang  04/23/08
i.. Parenchyma

#- Epithelial Tissue

Embryonic Tissue

i Splenic Tissue

£ Merve Tissue, Meuroepithelial Tissue

[# Intestinal Wall Tissue
[#- Endocrine Reproductive Tissue

+ Cther Anatomic Concept
- Body Part




Annotator

ke ontologies to annotate your data

—Open Biomedial Annotator

| Choose.

hd ; e — 4
. G t t i ypes | 7, 5 0 f | Choose. |
]ve yO u r eX (») Annotate Text (_) Get Annotations By Resource Element apha
L] ' —
a S ]I Ip l It [ jisease of the mel y ting the L

* Select your e 5

Filter: | UMLS and BioPortal Ontologies | v | |~ Annotation statistics

parameters e
* Get your T ——r—

results...

* intext,XMLor
OWL

Entire eye Intestines




NCBO Annotator Web service
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[eeiuli:

Perl - Call REST.pl - Eclipse SD)
File Edt Source Refactor Navigate Search Project Haystack Run Window Help
e a0l H~-Q~%~ 5

= O Annotate DrugBankpl [ Call_REST.pl £
‘ == Lwp
wtoBlastNigam.pl
W benchmark-if.pl
% Call REST.pl
Wy CategorizeGO.pl
W checkmips.pl

5% Outtine
8 main
“z M

Subroutines

& Console 5

<terminated> Cmd [Program] C:\WINDOWS\system32\cmd.ex
Rlzheimer's di:

Epilepsy

T047.T048,T101

Writable

EY 35 Debug [ Ped |

[X]Dementia in

v NOS (disordex} ///

Epileptic

=0

<text>melanoma</text>
annotations>
<obs.common.beans. AnnotationBean>
score>122</score>
~ <concept>
localConceptID>AOD/C

isTopLevel>
</localOntologyID:

<string>T00

localSemanticTypeIDs:

concept>

~ <context class="obs.common.beans MappingContextBean'>
<contextName>MAPPING</contextNams
<isDirect>false<isDirect

STAR/C0025202</mappedConceptID>

‘mappingType

<localConceptID>OMIM/C0025202</localConceptID>
<preferredName>Mclanoma</preferredName>
— <synonyms>
g ant melanoma</stris

<isTopLevel>false</isTopLevel>
<localOntologyID>OMIM</localOntologyID>

<string>T191</string>

tring>T000</string
</localSemanticTypeIDs>

medial Annotator

Types T047,7048,T191,T025,T999

&) Annotate Text Get Annotations By Resourcd

pecific Ul

bptions | change... |

Annotation Tag Cloud

~ Annotation statistics
MAPPING 1083
ISA_CLOSURE 283
MGREP 129

Malignant neoplasms

Melanoma Neoplasms

monoatomicindium eye Melanocytes el
Ml Skin  surface structure  surface structure
indium(2+) indium(1+) Necplasm by Special Category  Orzan
ll-defined site  surface structure

dermalsystem  accep Organ  Malignant neoplasm of other and unspecified sites  organ system
lorvallateralie  organsystem  oroansystem  organism subdivision  baseunit  organ system
animal component  organism subdivision  organ system  melanoma eve sl Melanoma
Malignant  eve A eve skin Are  tumor eve B Ba
bowel eve skin  Eve 15 Melanoms eve eve skin eve  melanom
bowsl sve sve  sve eve eve eyve malionant  sye  mseooren
edultsold tumer  EpithelislCells  NAMEDSensorart  senseryorsen  rststrein  isusisystem  hesd orgen

contrsl nervous system  gastrointestingt system qen of Specisl Sense

31


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

An example
* "Melanomaisamalighanttumer-of-melanoeytes
which
are found predominantly in skin but also in the
bowel and the eye”.
* NCI/C0025201, Melanocyte in NCI Thesaurus
e 39228/ DA D: 1909, Melanoma in Human Disease

* |s_a dosure expansion

e 39228/ DA D: 191, Melanogytic neoplasm, direct parent of
Melanoma in Human Disease

e 39228/ DA D:. 0000818, cell prolif eration disease, grand parent
of Melanoma in Human Disease
°* Mapping expansion

* FMA/ C0025201, Melanogyte in Foundational Model of Anatomy,
concedt manpned to NCI/CO 0 2520 1in LIMIS.




NCBO Resource Index

THE MATIONAL CEMTER FOR BIOMEDICAL ONTOLOGY

o .
s> BioPortal, ,
Logged In As ngriff My Projects | My Account | Log Ouf

Home | Browse | Search | All Mappings [N[#] b L Biomedical Resource Ontology Mouse adult gross anatomy

&
©_Disorder Malignant_Skin_Neoplasm (Link To Concept)
wer-Related Condition

fiation-Induced_Abnormalities Details | Visualization | Marginal Notes | Mappings [BEEEILECE]

orler_by, e ClinicalTrials.gov provides regularly updated information about federally and privately supported clinical

ClinicalTrials.gov research in human volunteers. ClinicalTrials.gov gives you information about a trial's purpose, who may .
=ve Disord PR e participate, locations, and phone numbers for more details. The information provided on ClinicalTrials.gov  Annotations: 796
Sye_thsorder ClinicalTrials.gov should be used in conjunction with advice from health care professionals. Before searching, you may
Mervous_System_Disorder want to learn more about clinical trials.

Reproductive_System_Disorder

Sreast Disorder

Endocrine_Disorder &O

A gene expression/molecular abundance repository supporting MIAME compliant data submissions, and
Skin_Disorder

: . 3 : Annctations:9
a curated, online resource for gene expression data browsing, query and retrieval.

Gene Expression
-Cutaneous_Precancerous_Ci Omnibus DataSets

FL Mon-Neoplastic_Skin_Disorde

E ~Hair_Disorder
: 6 ) ArrayExpress is a public repository for microarray data, which is aimed at storing MIAME-compliant data
+-Skin_Vascular_Disorder in accordance with MGED recommendations. The ArrayExpress Data Warehouse stores gene-indexed Annotations:16
_ . 8kin Neoplasm ; expression profiles from a curated subset of experiments in the repository.

+!.Dermal_Neoplasm ArrayExpress

= Epithelial_Skin_Meoplasm

: i ol P ARRS GoldMiner provides instant access to images published in selected peer-reviewed radiology
+: Cutaneous_Hematopoietic bu!d ;!l?ner journals. This new, web-based system allows viewers to search for images by findings, anatomy, imaging Annotations:131

+ IMalignant_Skin_Neoplasm ARRS GoldMiner technique, and patient age and sex.

+! Scrotal_Neoplasm . . : .
it o MextBio's data and literature search engine makes massive amounts of disparate biological, clinical and

+} Melanocytic_Skin_Neopla: ¥ NEXTBIO) chemical data from public and proprietary sources searchable, regardless of data type and origin,
3 > NexiBio empowering researchers to quickly understand their own experimental results within the context of other
research.

Annatations:0




O Resource Index

THE MATICMAL CEMTER FOR BIOMEDICAL ONTOLOGY

-
L
. ¥

= BioPortal, ,

. Logged In As ngriff My Projects | My Account | Log Out
Home | Browse | Search | AllMappings [BYeli ML L Biomedical Resource Ontology Mouse adult gross anatomy

T
i

e_Disorder Malignant_Skin_Neoplasm (Link To Concept)
wer-Related_Condition
fiation-Induced_Abnormalities Details | Visualization | Marginal Notes | Mappings [aEERI:E]

pecler_by_Site ClinicalTrials.gov provides regularly updated information about federally and privately supported

clinical research in human velunteers. ClinicalTrials.gov gives you information about a trial's purpose,

Zve Disord Lo . who may participate, locations, and phone numbers for more details. The information provided on Annotations:796
Sye_Kisarnar ClinicalTrials.gov ClinicalTrials.gov should be used in conjunction with advice from health care professionals. Before
Mervous_Systerm_Disorder searching, you may want to learn more about clinical trials.

Reproductive_System_Disorder ClinicalTrials.gov

Sreast_Disorder

Endocrine_Disorder % . ‘ : -
= T A gene expression/melecular abundance repository supporting MIAME compliant data submissions,

Skin_Disorder and a curated, online resource for gene expression data browsing, query and retrieval. Aanctsione i

Gene Expression
-Cutaneous_Precancerous_Ci Omnibus DataSets

b Non-Neoplastic_Skin_Disorde Cutaneous malignant melanoma

: -Hair_Disorder ID: 1375 Annotation Context: closure

- Skin_Vascular_Disorder Transcription factor FoxM1 inactivation effect on breast cancer cell
= Skin_Neoplasm | D: 1477 Annotation Context: closure

-Dermal_Meoplasm Melanoma progression
-Epithelial_Skin_Neoplasm ID: 1989 Annotation Context: closure

Cutaneous_Hematopoietic Melanoma, cutaneous malignant, classification
ID: 2 Annotation Context: closure

Ductal carcinoma in situ to invasive ductal carcinoma progression (HG3-U133A)
ID: 2045 Annotation Context: closure

-Scrotal_MNeoplasm

*
+
+
+ Malignant_Skin_Meoplasmr
+
i

-Melanocytic_Skin_MNeopla, ¥ :
—3 [ Ductal carcinoma in situ to invasive ductal carcinoma progression (HG-U133 2.0)

ID: 2046 Annotation Context: closure

MNon-melanoma skin cancer




Gene Expression Omnibus ' <title=>

Melanoma progression
<ftitle=>

<description>

Analysis of tissue specimens representing benign
nevus, atypical nevus, melanoma in situ, vertical growth
phase (VGP) melanoma, and metastatic growth phase
{MGP) melanoma. Resulls identify expression signatures

that distinguish benign and atypical nevi and melanomas in

Resource situ from EGF‘S and iﬂGF‘s. P .
element </description> Annotation

fetching

' e.g., element GDS1989 |

=title=

Melanoma progression
</title=

Transitive e
=description=

closure is of ti i i i
e L R qkin An;l*,rms of tissue specimens _represgntlng benign
Tumors Heopalasms nevus, atypical nevus, melanoma in situ, vertical growth
a is_a is_

phase (VGP) melanoma, and metastatic growth phase
(MGP) melanoma. Results identify expression signatures
that distinguish benign and atypical nevi and melanomas in
Me 1 anoma situ from VGPs and MGPs.

' </description=

AE_a LR

172 closure annotations and 171 useful.

Examples: _ _
Cancer, concept (DOID:162) in ontology Human disease 23 direct annotations
Skin Neoplasms, concept (DOID:3165) in ontology Human disease (4 title, 19 description)

Example:
Melanoma, concept (DOID:1909) in
ontology Human disease.




= lﬁ-i'&.:;ﬁortal
=

Bearcn Cnnsiegy Cosiner

o [

OBS index
request

User search

—

Bioportal search for “melanoma” \/

362 matches in all Bioportal ontologies. BG% BioPortal

Example: —

Search " k NCI Thesaurus

Melanoma, concept (DOID:1909) in ONtology  + st ess el | sisin | Gosos b sy e oeeos [N

: Focal Noduls Hyparplasia PubMist i & S0Aiee of Ih U 5. Matinsl Lisiney of Madicang Thal inchesid
opatic O Il '.H e 17 million ckations froen MEDLIMNE s ofhsr B SChanci jousnals for

|I ﬁ.n"‘”an deE'aSE' ey P kel arpeaes Eack I the 13808, Prbkiod Inchides Ak bo Rl bt

Hapatic Dysplistic Noduls Pubddad ardiches and olher related resourtes

Hapatic Flboma i

Hapalie Hamargeoma Ay Exgrsas s & puble reposilony for mstroaiy dale, whech is smad sl
o » - shoring MIAME compliant data in acoordaroe with MGED recommendatons.
e e The AmayExpross Dafs Warehouse sioms gere-rdemed expeesson profies
Trom & curated ubied of sxpaniments in the repositany
AmayExpeess
Elerseind 1D Anngiatian Contint Elpmen Link
| | E-GEQD-4TI descriphon ‘i Flpment
" " 1| E-GEOD-5230 it
I/f \ Hopatic Mesenchymal Herllle £ nEo0 2% e ription
Hapaiie Saroma E-ANEXP-150 tille
£ descriphion
G n E r .I n Omnib + Hopatic Vascular Disorder : daacplion
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Onrez index results display

227 PubMed elements,

3 ArrayExpress elements,

969 ClinicalTrials.gov elements,

10 ARRS GoldMiner elements,

3 Gene Expression Omnibus elements.
Example:

Melanoma progression element (GDS1989)

e.g., element GDS1989
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THE MATIOMNAL CEMTER FOR BIOMEDICAL ONTOLOGY
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Home | Browse | Search | All Mappings [ [s{Big st a0S & Biomedical Resource Ontology
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e_Disorder

wcer-Aelated Condition
fiation-Induced_Abnormalities
order_by_Site
Reproductive_System_Disorder
Eye_Disorder
Mervous_System_Disorder
Breast Disorder
Endocrine_Disorder
Skin_Disorder

+ Cutaneous_Precancerous_C

+ - Mon-Meoplastic_Skin_Disorde
+ -Hair_Disorder
+ - 8kin_Vascular_Disorder
o Skin_Meoplasm
+ -Dermal_MNeoplasm
+ - Epithelial_Skin_MNeoplasm
+ - Cutaneous_Hematopoietic
+ Malignant_Skin_Meoplasm
+ -Serotal_MNeoplasm
+- Melanocytic_Skin_MNeopla:
« =3 -
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Logged In As ngriff My Projects | My Account | Log Out

Mouse adult gross anatomy

Malignant_Skin_Neoplasm (Link To Concept)

Details

Visualization

Marginal Notes | Mappings [REEEIEE

ClinicalTrials.gov
ClinicalTrials.gov

(1T

Gene Exprassion
Ompnibus DataSets

ArrayExpress
ezl ARRS
GoldMiner
ARRS GoldMiner

NEXTBIO:?
MNextBio

ClinicalTrials.gov provides regularly updated information about federally and privately supported clinical
research in human volunteers. ClinicalTrials.gov gives you information about a trial's purpose, who may
participate, locations, and phone numbers for more details. The information provided on ClinicalTrials.gov
should be used in conjunction with advice from health care professionals. Before searching, you may
want to learn more about clinical trials.

A gene expression/molecular abundance repository supporting MIAME compliant data submissions, and
a curated, online resource for gene expression data browsing, query and retrieval.

ArrayExpress is a public repository for microarray data, which is aimed at storing MIAME-compliant data
in accordance with MGED recommendations. The ArrayExpress Data Warehouse stores gene-indexed
expression profiles from a curated subset of experiments in the repository.

ARRS GoldMiner provides instant access to images published in selected peer-reviewed radiology
journals. This new, web-based system allows viewers to search for images by findings, anatomy, imaging
technigue, and patient age and sex.

MextBio's data and literature search engine makes massive amounts of disparate biological, clinical and
chemical data from public and proprietary sources searchable, regardless of data type and origin,
empowering researchers to quickly understand their own experimental results within the context of other
research.

Annotations: 796

Annotations:9

Annotations:18

Annotations:131

Annotations:0
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——Ontologyrepository

Recap: BioPortal Features

* metadata about ontologies
* ontology browsing and visualization

Ontology search

Peer review and comments

* threaded disaussion on dasses
* ontology reviews on dif ferent dimensions

Concept +o-concept mappings

NCBO resource index

* biomedial resources annotated with ontology terms
°* semantic annotation

Annotator
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BioPortal teachnology is
domainindependent

* Otherinstallations of BioPortal

* Marine Metadata Initiative repository
* Open Ontology Repository

Other MMI Ontolagy Products: vac2edf i@ VINE

O— ﬂ Marine Metadata Interoperability

oz~ Ontology Registry and Repository

Sign In Register
Home

Submit New Cntology

AGU Index Terms OWL-DL  20090604T210443 AGU 06/04/2009 Explore
ARGO Instruments OWL-DL  20090605T194103 ARGO 06/05/2009 Explore
ARGO Parameters OWL-DL  20090805T194513 ARGO 06/05/2009 Explore

OOR Open Ontology Repository

Sign In | Register | Help/About Send Feedback (G
Search | Projects | All Mappings

Submit New Ontology

Filter by Category| All Categories _
Filter by Grr_;up': All Groups t'_l Link To This Filter
Filter Ontologies




BioPortal Technology
in Your Projyect

in—Your-Project

°* Ontology Web Services (REST services)

* ontology metadata

* information about concepts
* search

* hierarchial information

°* Annotator service
* identify biomedical concepts in your text

°* Ontology widgets
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Ontology Widgets

= l.ber ]nt erf ace Jump Te: | melanom I
. Melanomatosis | preferred name)
CO mpO nent S W]t h Meningeal Melanomatosis [ preferred

name]

"Bio PO rt a l inS ide”: Mon-Melanomatous Lesion ( preferrec

namea)

* termselection widget
for a spedific ontology

° form fields with auto-
complete from a
SpeCif iC BioPortal Biomedical Resource Ontology __

area:Area_of Research
ontology
* RSS feed for an

) nt 0 log y ea:Pathology | area:Psychometrics I

* Visualization widget
|LI | [ ||




The Challenges Ahead

* More attention to workf low issues in ontology
development and use

* (ritical assessment of the role of technology in
assisting ontology development

* Measuring the effects of our work, when the
most important outcomes are sodcial and
interactive
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Thank you

°* Mark Musen

* Ngam Shah

* Trish Whet zel

* Michael Dorf

* Nick Griffith

* (Cherie Youn

* (lement Jonquet
* Benpamin Dai

{iP. | THE NATIONAL CENTER FOR

‘W< BIOMEDICAL ONTOLOGY
L

*Peggy Storey
*Chris Callendar
*Sean Falconer

* Chris Chute
*Pradip Kanpmala
* JyotiPathak

* Jim Buntrock
*and many others


http://bioportal.bioontology.org/

	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43

