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A Small Portion of ICD9-CM

724 Unspecified disorders of the back
724.0 Spinal stenosis, other than cervical
724.00 Spinal stenosis, unspecified region
724.01 Spinal stenosis, thoracic region
724.02 Spinal stenosis, lumbar region
724.09 Spinal stenosis, other

724.1 Paininthoracic spine

724.2 Lumbago

724.3 Sciatica

724.4  Thoracic or lumbosacral neuritis
724.5 Backache, unspecified

724.6  Disorders of sacrum

724.7 Disorders of coccyx

724.70 Unspecified disorder of coccyx
724.71 Hypermobility of coccyx

724.71 Coccygodynia

724.8  Other symptoms referable to back
724.9  Other unspecified back disorders
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search (O); |
* Terms U Cene Products

Top Doecs Gene Ontology GO Links GO Summary
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Goals of Biomedical
Ontologies

To provide a classification of biomedical
entities

To annotate data to enable summarization
and comparison across databases

To provide for semantic data integration
To drive NLP systems

To simplify the engineering of complex
software systems

To provide a formal specification of
biomedical knowledge



Open Biomedical Ontologies library

Domain

Arabidopsis gross anatomy

Arabidopsis development

Cell type

Cereal plant gross anatomy

Cereal plant development

Cereal plant trait ontology

Chemical entities of biological interest
Protein covalent bond

Protein-protein Interaction

Maize gross anatomy

Dictyostelium anatomy

Drosophila gross anatomy
Habronattus courtship

Loggerhead nesting

Human anatomy and development
Microarray experimental conditions
Physical-chemical methods and properties
Fungal gross anatomy

Molecular function

Biological process

Cellular component

Prefix
TAIR
TAIR
CL
GRO
GRO
TO
CHEBI
cv

M

ZEA

DDANAT
FBbt

FIX
FAO

GO

Ontology
arabidopsis anatomy.ontology

arabidopsis development.ontology

cell.obo
anatomy gr ont
temporal gr ont
trait ontology
ontology.obo
[none]

psi-mi.dag
Zea mays anatomy ontology.txt

anatomy.ontology
fly anatomy.ontology
protege source
protege source
ontologies
MGEDOntology.daml
fix.ontology

fungal anatomy.ontology
gene_ontology.obo
gene_ontology.obo
gene_ontology.obo

Defs file
arabidopsis anatomy.definitions

arabidopsis development.definitions

included in cell.obo
anatomy gr def

temporal gr def

trait definitions
included in ontology.obo
[none]

psi-mi.def

Zea mays anatomy ontology
definitions.txt

anatomy.definitions

fly anatomy.definitions
included in protege source
included in protege source
[none]

included in MGEDOntology.daml
[none]

fungal anatomy.definitions
included in gene_ontology.obo
included in gene_ontology.obo
included in gene_ontology.obo



E OLS - Ontology Lookup Service
S
Enter Ontology Term
= QLS Home ¢ - . 0
o Dociniakiion Search Ontology:  Arabidopsis Development [TAIR] v+
Project < D D
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s Developer Resources stem
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Unverview the form. if you select one from the pull-down list, its corresponding 1D will be displayed in the form. If you
Javadoe go "... and mone® in the list of suggested values, you can select this value to be redirectied 1o a page whene all
possible values are listed. As an example, enter miloc In the Term Name box while the Gene Onfology
‘Webservice ontalogy is selected.
documentation
s Contact Us For better search results, do not type punctuation or symbols, For example, if you are looking for 4'-(L-
tryptophan), t ing 4 L tryp.
Acknowledgements EYPAOSIE): Y Shpia -
You can browse an ontology by clicking on the "browse™ button next to the ontology selector. To view the
: complete ontology, do not salect a torm name. If a term name has been selected, it will be the root from which
Mows £ the ontology will be brow sed.
June 2007: Maintenance r Simple Term ID Search:

Release
Implemeantation Term ID: m

documeniation has besan

”W"“ﬁ to include more Enter a complete term ID (example: GO:0008150) and click on the 'Search’ button to quickly obtain all
Lﬁg nﬂ*‘“’ﬂtﬂ t“dm“"ﬁr% 2 pertinent information for this term. Searches are case-sensitive, so ensure that the proper ontology prefix is
used (GO;, rather than go: or Go:}.

stated otherwize in specific

instances, Newar Versions
of given depencies should
work withou? issue,
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= Documentation
Project
Publications

= Developer Resources
Download

- Implementation
Overview

-Javadoc

‘Webservice
documentation

= Contact Us
Acknowledgements
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June 2007: Maintenance
Release

Implementation
documentation has been
updated to include more
recent dependencies,
Please note that unkess
stated otherwise in specific

instances, newer versions
e TR SR SRR [l ERSAE

OLS - Ontology Lookup Service

=[] Arabidopsis ontology
= D Arabidopsis growth
= DpEant growth stages
j post-reproductive

[ )silique ripening
= jsertes:c&n ce

[ Jrosette growth

: jvegetative

[ Jreproductive

- [ Jembryonic

= [ ]body part developmental stages
= Dﬂnwer development

-~ []stage 1 flower

~[]stage 2 flower

- [[]stage 3 flower

- [)stage 4 flower

[ ]stage 5 flower

- []stage & flower

[ ]stage 7 flower

~ []stage 8 flower

Bstage S flower

[ stage 10 flower

TAIR Ontology Browser
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In biology, lots of ontology
developers are almost hobbyists

* Nearly always, ontologies are created to address
pressing practical needs

* The people who have the most insight into
professional knowledge of a given biomedical domain
may have little appreciation for metaphysics,
principles of knowledge representation, or
computational logic

* There simply aren’t enough good ontologists to go
around

12



Issues In assuring ontology quality

Unlike the case with journal submissions, it makes no
sense for ontologies to be peer-reviewed by just a
handful of experts

Open, community-based review of ontologies may be
haphazard and chaotic

Top—down solutions may offer rigid review critieria at
the expense of scalability

There is a pressing need for empirical evaluation of
methods for ontology evaluation

13



A Curated Approach for
Quality Assurance

* A proposal to create a family of
interoperable “gold standard”
biomedical reference ontologies

* Formulated by Barry Smith and
members of the GO Consortium

* A Good Housekeeping
Seal of Approval for biomedical
ontologies

The OBO Foundry



File Edit ‘“ew History Bookmarks Tools Help

<;: - - @ ﬁ ] http:jfobofoundry, orgjcritshtml v | P ' Ly
the obo foundry
Home

OBO Foundry Principles

Principles
3 For an ontology to be accepted as one of the Open Biormedical Ontologies in the Foundry, the following criteria rmust be et [further principles will be added over tirme):

Ontology

version as of 24 april 2006
Table P

Ontology | 1. The ontology must be and available to be used by all without any constraint other than (a) its origin must be acknowledged and (b)

Index it is not to be altered and subsequently redistributed under the original name or with the same identifiers.
Mappings The OBO ontologies are for sharing and are resources for the entire cormmunity, For this reazon, they must be available to all without any constraint or lcense on their use or
redistribution. Howewer, it i proper that their original source is abways credited and that after amy external alterations, they must never be redistributed under the same name or
Project with the same identifiers.

Repository
Downloads
Subscribe
Contact

Tools

Please submit

any updates or

corrections to
the OBO
webmaster

Hosted by
URCER. RGE”

onet

Daone

The ontology is in, or can be expressed in, a
OWL.

The reaszon for this is that the same tools can then be usefully applied. This facilitates shared software implementations, This criterion is not met in all of the ontologies currently
listed, butwe are working with the ontology developers to have them available in a common OBO syntax,

. This may be either the OBO syntax, extensions of this syntax, or

The ontologies possesses a within the OBO Foundry.
The zource of concepts fram anmy ontology can be immediately identified by the prefix of the identifier of each concept. It is, therefore, important that this prefix be unigue.

The ontology provider has procedures for identifying distinct successive .

The ontology has a clearly specified and clearly .

The ontology must be orthogonal to other ontologies already lodged within OBO.

The major reason for this principle is to allow two different ontologies, for example anatormy and process, to be combined through additional relationships. These relationships could
then be used to constrain when terms could be jointly applied to describe complementary [but distinguishable) perspectives on the same biological or medical entity,

Az a corollary to this, we would strive for cormmunity acceptance of a single ontology for one domain, rather than encouraging rivalry between ontologies.

The ontologies include textual for all terms.

taarry biological and medical terms may be ambiguous, so concepts should be defined so that their precise meaning within the context of a particular ontology is clear to a human
reader.

The ontology uses relations which are unambiguously defined following the pattern of definitions laid down in the

.

The ontology is .
The ontology has a plurality of independent .

The ontology will be developed with other OBO Foundry members.

1531.243.192.69 &) Open Notebook



OBO Foundry must address
lots of questions

* Can the top—down approach scale?
How many ontologies can be managed
by a small panel of curators?

* Who gets to reject an ontology on the
basis of form or content? What is the
appeals process? How do we know
whom to believe?

* Who will curate the curators?

16



The National Center for
Biomedical Ontology

* One of three National Centers for Biomedical Computing
launched by NIH in 2005

* Collaboration of Stanford, Berkeley, Mayo, Buffalo, Victoria,
UCSF, Oregon, and Cambridge

* Primary goal is to make ontologies accessible and usable

* Research will develop technologies for ontology dissemination,
iIndexing, alignment, and peer review

S50

NATIONAL CENTER FOR

BIOMEDICAL ONTOLOGY

17



{Cé;% NlH Roadmap ACCELERATING MEDICAL DISCOVERY TO IMPROVE HEALTH

» Overview

» NIH Roadmap Initiatives

» Funding Opportunities

» Funded Research

» Roadmap Related
Activities

» Public Meetings and
Workshops

» Frequently Asked
Questions

» News and Information

» NIH Roadmap Institute and

Center Liaisons

» Subscribe to the NIH
Roadmap E-malil list

New Pathways to Discovery

» Building Blocks, Biological Pathways, and
Networks

» Molecular Libraries and Imaging

» Structural Biology

» Bioinformatics and Computational Biology

» Nanomedicine

Research Teams of the Future
» High-Risk Research
= NIH Director's Pioneer Award

» Interdisciplinary Research

» Public-Private Partnerships

Re-engineering the Clinical Research

Enterprise

» Re-engineering the Clinical Research
Enterprise Initiatives

= Clinical Research Networks and NECTAR
= Clinical Outcomes Assessment

= Clinical Research Training

= Clinical Research Policy Analysis and
Coordination

= Translational Research
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What's New

» Press Release: NIH Launches Major
Program to Transform Clinical and
Translational Science

» RFA: Planning Grants for Institutional
Clinical and Translational Science
Awards

» RFA: Institutional Clinical and
Translational Science Award

» Program: Institutional Clinical and
Translational Science Award Program
Information

» Meeting: Interdisciplinary Research
Centers Workshop

» Press Release: 2005 NIH Director's
Pioneer Award Recipients Announced

» Press Release: NIH Roadmap
Continues to Move Forward on All
Fronts

» Meeting Summary: BAA Roadmap
Steering Committee, May 2005 t

» What's New — Archives
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NCBO will offer

* Technology for uploading, browsing, and
using biomedical ontologies

* Methods to make the online “publication” of
ontologies more like that of journal articles

* Tools to enable the biomedical community to
put ontologies to work on a daily basis

@ Sxtdh"
N IR

NATIONAL CENTER FOR

BIOMEDICAL ONTOLOGY »



Goals for BioPortal

* Web accessible repository of ontologies for
the biomedical community

— Archived locally
— Anywhere in cyberspace

* Support for ontology

— Peer review

— Annotation (marginalia)

— Versioning )

— Alignment xnYd “\./
— Search N X

NATIONAL CENTER FOR

BIOMEDICAL ONTOLOGY



http //bioportal.bioontology.org
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“Yersion Beta-RC2

Sign In Benister

Ontologies
List ‘Wiew Category Wiew

Pending Subrmissions Download “isualize Search
|Name Forrmat Currenﬂ.-‘ersiun|(:urrtent Lucatiun| Action
Arning Acid WL Full 1.1 MNCBO Library .
Animal natural history and life history Protége Unknown Remote
Arabidopsis developrment (0]=[n] 1.1 NCBO Library
Biasic -Vertebrate OWL Full 1.4 NCBO Library 1 E8
Biological imaging methods (n]=]0] 1.1 MNCBO Library
BREMDA tissue f enzyme source (0]=n] 1.96 MCBO Library
. elegans development (0]=[n] 1.1 NCBO Library
Tl T L Il e e e e oo fhelonmsrn Pl b
R Al
FrOTEIN MOOIMCATIOn -u:lu_ ------ 178 NLHU Em_raﬁf i
Protein Ontalogy OWL Full 2.0 NCBO Library 3 K8
Protein-protein interaction (]=]8] 1.68 MCBO Library
Froteormics data and process provenance WYL Full 1.1 MCBO Library .
RadlLex Protége 1.1 MCBO Librany
Sample processing and separation technigues n]=]s] Lnknown Rermote
Sequence types and features (]=]8] 1.29 MCBO Library
Syvsterns Bioloogy (0]=n] Unknown Remote
Febrafish anatorny and developrment (011w} 1.9 MCBO Librany
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Browsing/Visualizing Ontologies

Browse

Zebrafish anatomy and development

Tree View

Tree wiew constructed based on is_a hierarchy

" Stages

E"'zebraﬂsh anatomical entity

H-anatornical set

E-anatamical structure

- anatomical cluster

LfJ"u:ell

srepidermal cell

“granulocyte

Targan

| oy R e DR o B o |
| bt Dy S B n e i |

“argan system

~porion oftissue

H-whaole arganism

“unspecified

! ;'-""' THE MATICHMAL CEMTER FOR

'~ BIOMEDICAL ONTOLOGY

~acellular anatomical structure
"cardinal organism part
s dopaminergic nedron

“embryonic structure

“extraembryonic structure

“Yersion Beta-RC2
Sign In Register

Class Details

General Attributes

Class Mame cell Database References  ZFIN:ZZDB-ANAT-060816-76
Id CL:0000000

Graph View

Graph Type | Local Meighborhood  +

Aygotetl-c=ll

whols
organi sm

anatomical
structurs

dopaminsrgic
NSl Eon

Local Neighborhood view



£ oo [\ THE NATIONAL CENTER FOR

A e e BIOMEDICAL ONTOLOGY Version Beta.RC2

Browse Sign In Register

Zebrafish anatomy and development

Tree View Class Details

Tree view constructed based on is_a hierarchy
- Stages General Attributes

= zebrafish anatomical antity Class Mame cell Database References  ZFIN:ZDB-ANAT060816-76

" anatornical set Id CL:0000000
El-anatomical structure

Graph View
“acellular anatormical structure

- anatomical cluster Graph Type [Hierarchy To Root i+

E-cardinal arganism part
E-cell

§""dupaminergic neuron

""" epidermal cell

g OO e O e OO |

“granulocyte

Heamhbiyanic structure

2|
- autraembryanic structure
H-organ

al

H- nrgan systerm

“portion oftissue

£

=

“whale arganism

“unspecified

zebratish
anatomical
=ntity

anatomical
structurs

whols
org ani sm

Hierarchy-to-root view
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Search

Ontology Content |

= THE MATIQNAL CEMTER FOR

RSN BIOMEDICAL ONTOLOGY

“ersion Beta-RC2
Sign In - Register

Ortology Metadats

Search Ontology Content

Search for ontology content within a specific ontology, sewveral ontologies or across all ontologies in the library.

= Untology F'h;rsicn—chemical process e

= Search In [Y]Class Mame or ID [“] Attributes

Plant emvironmental conditions = Search Type & Contains O Sounds Like

Flant growth and developmental stage
Pratein madification

FProtein-

Include Obsolete Classes [

nrotein interaction

= Search Text |cell

Search text must be at least 3 characters in length.

[ Search ][ Feset ]

Search Results

Ontology Protein-protein interaction

Class Name (11) | Attributes {83) |

|Attributes

|Class Name |Id

3d repertaire PALOY 3
agonist hl:0525
allignce for cellulare  MEDSTS
signaling

nucleic acid MALDF 1S
conjugation

Definition: The aim of 30 Repertoire is to determine the structures of all amenable complexes in a at medium or
toponomic and dynamic analyses of protein complexes in a @2l Complex models, EM pictures, expression and pur
a database connected to the PDB repository.

RELATED SYMORYM: "3D Repertoire”

Definition: Description of an activator that acts on an external receptor or other upstream molecule to stimulate

or more of the interactors,

Definition: Alliance for @Eular Signaling (AFCS -Mature) store yeast 2-hybrid Interaction data and expression data. Ir
all.nhttp: fAevweee. signaling-gateway . org

EXACT SYMONYM: “afcs”

Database_References: search-url: "http e signaling-gateweay. orgfdatad 2H/ egi-binfy2h_int.cgi?id=§ac}”, id-valid
RELATED SYNOMYM: “AfCS"

Definition: Bacterial conjugation is the transfer of genetic material between bactetia through EElFo-BE contact. Bac
bacterial equivalent of sexual reproduction or mating. It is not actually sexual, as it does not invalve the fusing of gan
a conjugative plasmid from a donor g2l to a recipient

EXACT SYMONYM: "nucl conjugation”

The Mational Center for Biomedical Sntology iz part of the National Centers for Biomedical Computing supported by the MH Roadmag.

Copyright @ 2005-2006, The Board of Trustees of Leland Stanford Junior University. Al rights reserwed,

Terms of Use  Privacy Paolicy
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BioPortal's impact in
the community

 National Cancer Institute

— Deploying BioPortal locally to evaluate its use as a
method for visualizing and navigating enterprise
terminologies and ontologies

* Biomedical Informatics Research Network
(BIRN)

— Adopting BioPortal for disseminating and
visualizing BIRNLex terminology

* Radiological Society of North America

— Using BioPortal for graphical visualization of
RadLex

26



BioPortal will allow 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

27



The NCI Thesaurus in Protégé-OWL

‘Cﬂ 15 Protepe 3.0 beta = Aroje D PSd P i : L]

File  Edit Projpct ©OWL  Code Window  Help

Neld «B0 wmag €9 B 6 B BE <& @pmrégé

(@ O Clazses rlE[[l Properties |/ = Forms r@ Incliviciuzls |/ Metadsta |

SUBCLASS REL ATIONSHIP - W) CLASS EDITOR LSRR

For Project: @ Thesaurus For Class: @ EBenign_Conditions_of_the_Mouse_Intestinal_Tract  ({instance of owl.Class)
g & T - & 4

Asserted Hierarchy Lt m &a ol r Mame |/ SameAs |/ DifferentFrom | [ J Annotations E?;J’ @ -ii> E
'@':'WI:T"'""Q il |Eienign_l:cund'rtiu:uns_u:uf_the_rmcuuse_lntestinal_Tract |U Property | Walue | Lang |
B (C) Abnormal_Cell_Kind D) code 22102 =
> @Anatmmr_ﬁind rifs:comment ’:\] D D?SIQHNQJ[E Aut:.munmus.ljew arom.

) ] _ ] D | Dizplay_Mame Benign Conditions of th
> ©B'°|°9'CEI—P' ocess_HKind DJFULL_S%M =term-name=Benign Co,_,
> @CI'uan1icals_and_D|‘ugs_Kind D FULL_S%H sterm-name=Benign Co, |
(3 @CI'uanmtherapy_Regimen_Kind D hasType primitive L |
> @CIinical_ol'_Researcl'|_.ﬁ.ctiv'rt3r_ﬁind D Preferred_MName Benign Conditions of th -

> @Diagnu31ic_and_P'l'ng|'|03'tic_Facturs_Hind 3 i L
|E|I|Pro|:rerties and Restrictions @ @ E‘ ﬂ. Uﬁ ﬁ

@ Drug_Mechanism_of_Action_Kind
@ Drug_Physiclogic_Effect_[Kind
| @ EQ_Anatomy_Kined
b4 @EO_Findings_and_Disu|'ders_Hind
¥ @Experi|11E|'|tal_0|'ganism_Diagrmses

(| @|'EO_Disease_Has_Assuciated_ED_Anatmm,r (zomeValuesFrom Gastrointestinal_Tract_MMHCC | some®aluesFron
@ Gastrointestinal_Tract_MMHCC
@ Digestive_System_MMHCT [from Mouse_Digestive_System_Disorder]
@ rEQ_Dizease_Has_Associated_Cell_Type
@ rEQ_Dizeaze_Haz_Property_or_Attribute

@ Experimental_allergic_Encephalomyeltis
@ rEO_Dizeaze_Maps_to_Human_Dizease

v @Muuse_Pathulugic_Diag|'|uses
v @Mnuse_Ca|'|cer-Related_ﬂnnd'rtim'ls

<] | i
@ Benign_Plasma_Cell_Proliferations_of
= =T
> @Hyrpa-plasia_nf_the_r-.ﬂuuse_lntes*tinal_ Superclasses (K} @ x @ Disjoints ik @ f@) @‘E ﬁ
> @ Hyperplasia_of_the_Mouse_Pulmonar @ Mouse_Moncancerous_Conditions

| @ Melanocytic _Proliferative_Disorders _g @ Mouse_Digestive_System_Disorder
¥ @Muuse_Nuncancn.=-,|'uus_Cund'rtiul'|s
v @Benign_ﬂunditiuns_uf_the_l'l.l'louse
| (_E:I Congestion_of_the_hMouse Inz
| b
~( B &] & ] Lodic Wies - Propetties Wiew




THE MATIOMNAL CERNTER FOR BED™EDICAL OMTOLOGTY

{365 BioPortal
Home LRl Search | NCI Thesaurus

-:I---Flhrmnﬂl_ﬂdl___ﬁirh:‘ all visuization e | Marginal Motes | Mappings | Rssources MH.E
+- Activity_Kind "
— - Anatomy _Kind

— Anatomic Structure, Syst
+ Body Fiuid or Substan
o Body Part
+ Body Region
+ Body Cavity
+-Embryologic Structure
+Microanatomic Struch
i--Drgan |
+ Organ System
. & Other Anatomic Conce
'+ Biological_Process_Kind
¢ Chemicals_and_Drugs_Kind
- Chemotherapy Regimen_Kir

Mt her apy_Fegim=n_Find

+

+

+

+- Diagnostic_and_Prognostic_ A

4+ EO_Anatomy_Kind g
4

.I.

+

. Fincinge. sl ? f’J ! Art dvity Find Sl ' H"xfz Y&x‘“ ¥ o
(5

_:_-Emlpmmt_mrﬂ *;' o, - _*_—;'IA—— 7 )\ L"l"w—
; f e e e A _y__}Y ity

t Findings_and Disorders Winiy ||
——3 i




THE HATICMAL CERTER FOR RIOHEDICAL QRMTOLOGY

_{“ B i QPQ rta 8on Muzilla Firefox =

THE HATRCHAL < BTER FOR B CPEDICAL OhTRLSGT
. — 3635 BioPortal
'+ Abnormal Cell Kind - | -
14 Activity_Kind

4+ Anatomy_Hind

'+ Biologice! Process Kind

1+ -Chernicals_and_Drugs Kind

4 Chemotherapy_Regimen_Kind
4 Diagnostic_and_Prognostic_Fa
[+ EO_Anatormy_Kind
|+ EO_Findings_and_Disorders_K
+| Equipmant_Kind
'+ Findngs_and_Disorders_Kind |
4/ Gene_Kind '
4 G Prochucl_Kinc
Mol AboorrmesdyKind
[4-NCI_Kind
4. Orgenism_Kind
4 Pathvay Kind
4 - Fropeies_or_Attributes Kind
i+ Fetired_Kind

i i

Aoplet org.nsbowvicshnmp. licPetalapplet sarted =g ﬂ SES @ ) 0-0-000% - 3000 - 30,00 - $0.00




¥ newspaper Protégé-2000

(C:\Program Files\Protege-2000-ver1.8\examples\newspaper\newspaper.pprj)

Project Window Help @Jamhalaj.ra

¥ Thumbnail Vie...

X/

bl=l@ I%IIE\

Classes

@ Jambalaya |

B8 e

(T} THING A

@ (C) 5YSTEM-CLASS A

&= (T} Author 2

& (T Content A

& (T Layout_info #
() Library {13
@Newapaper (Bl
@Organizatinn 1}

@'@Persun

> RIR |4||>||ﬁ‘=‘r\|‘1|

RooklAalal€E 28 =@ E 2]

THING

FAuthaor

Cohmikt

Layout_info

Librany

1]

% Hierarchical View - newspaper

Edit Mode Mawvigate Arrange

|Hume| |Expand Al

San Jose Mercurg.r [ e

L

Organization

BMMg Chat  Coret_Eot

=3 Joge

Me rcln,rhlem

=an Joge Mencny News

v

O XaT

* | Labels:

Above Node (level) ~

Havigation:

Magnify




S analomist Protége-2000  (CProgram Flles' Protege-2000% anato

{Hsrarcihy: = none

&= (Tl SYETEM-CLASES [

() Anafomical gty

() Physical aralom 3

8= (L Mainral pivyg
= (T pon-matens
9 (0 Cance phesl ana
#= {1 Stnucheal re

@) Anatormical of |
§- (EhDimensional endty

= (Cryniume

fanre Type Fllter - Shrimp

o The Stuimg Canlrals: Press e Clil key and sehect “Cantrols®




Ontologies are not like
journal articles

* It is difficult 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 different from
those that we might want
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Ontologies are not like
journal articles

The utility of ontologies

— Depends on the task

— May be highly subjective

The expertise and biases of reviewers may

vary widely with respect to different portions
of an ontology

Users should want the opinions of more than
2—3 hand-selected reviewers

Peer review needs to scale to the entire user
community
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Community-Based Annotation
as Peer Review

* Makes ontology evaluation a democratic
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
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Open ratings for ontologies

* Any user can
— rate an ontology
— add a “marginal note”

* Ontology evaluation becomes a
community-based initiative

A web of trust can enable users to filter
comments or ratings to avoid “noise”
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Possible Review Criteria

What is the level of user support?
What documentation is available?

What is the granularity of the ontology content
in specific areas”?

How well does the ontology cover a particular
domain?

In what applications has the ontology been
used successfully? Where has it failed?
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Users can make proposals for changes

THE NATIOMNAL CENTER FOR BIOMEDICAL ONTOLOGY

I

=5 BioPortal

Proposals for Mutation Type Core:Editorial Note

— Current Value

As with the more specific types of isogenic status
listed as TaxonRank instances, there is an implied
subsumptive graph amongst the entries in this list
that can be represented as a hierarchy when the
final representation technique is resalved for this
infarmation. For example, Transgenic_insertion is a
type of Insertion, Knock-out_targeted _mutatation is
a type of Targeted_mutation, etc. The mutation type
instances are a modified version of the collection of
mutation types employed by the IMSR. The primary
difference is additional, distinct types have been
specified, when an IMSR definition included multiple
types in its definition.

[ Proposal: Proposal For Change Jon Doe at 11/08/07 14:46 |
As with the more specific types of isogenic status listed as TaxonRank
instances, there is an implied subsumptive graph amongst the entries in this list
that can be represented as a hierarchy when the final representation technigue

is resolved for this information. For example, Transgenic_insertion is a type of
Insertion, Km_{:k—ﬂut_targeted_mutatation is a type cr_f Targ ted_muta_tion__

Reply
.| Explanation: Proposal For Change Jon Doe at 11/08/07 14:46 |
Mew Proposal Close
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The ldeal World

" The same language

"No overlap in
coverage

"“NOo new versions

" A single extension
tree

" Small reusable
modules
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The “Bad” News: The Real World

@
o o
® g O

1 PI: ﬂE‘””E]‘Si:ﬂS

A single extension tree

— Smallreusable modules
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PROMPT: Dealing with the
Messy World

* Find similarities and
differences between
ontologies

* Compare versions of
ontologies

* Extract meaningful
portions of ontologies

* Integrate in an ontology-
editing environment
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Users can view mappings uploaded

from PROMPT in BioPortal

THE MATIOMAL CEMTER FOR BIOMEDICAL OMTOLOGY
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_tome [ Search |

Zebrafish Anatomy

----- obolnOwl:DbXref

----- obolnOwl:Definition

+ - oboinOwl.ObscleteClass
..... obolnOwl:Subset

..... obolnOwl:Synonym

..... obolnOwl:SynonymType
..... Kupffer's vesicle

..... adaxial cell

----- anterior axial hypoblast

..... Blood ==

----- cardiac ventricle

..... epiphysis

+ -floor plate

..... retinal ganglion cell layer
..... heart primordium

----- hindbrain

—

b

' New Mapping |
Mapping To

Adult Mouse Anatomy == blood

active

Mapped By
Nick Griffith

:”‘ﬁ'-isuél'itzat'inn 'i'}"'lassj"ﬁ.rpe Details -F;ﬁﬁrgi'r'ta'l--h—int'es Mappings Resources |

ol

Subscribe 5

Mapped On
10/3/07

Marginal Notes

View Margin Motes




Mew Mapping For Abnormal Call Kind

Point-to-Point Mapping from Abnormal Cell Kind to :

Search: |blood
| Close |

—Preview of blood, MA_0000058




Users can push changes to RSS feeds

THE NATIOMAL CENTER FOR BIOMEDICAL ONTOLOGY

(35 BioPortal
Home [JETETRRN Search |

-+

BIRNLeXx

----- bim_annot:KnownApplica
----- birn_annot:ReferencelAL
----- obo_annot:AbbrevSource
----- obo_annot:DefinitionSoun
----- obo_annot:ExternalSourc:
----- TaxonRank

- MaturationStage

+ Adult
+Elderly
+ -Infant

+ Juvenile

-Prenatal

..Human Prenatal

» Mouse Prenatal

—

core-Collection
core:Concept
core:ConceptScheme
demitype:lmage
foaf:Document

" Visualization | Class/Type Detais

"

&= "

| Marginal Notes

Resources |

Subscribe ﬂ

' New Mapping |
Mapping To

Adult Mouse Anatomy == blood

Nick Griffith ‘ Subscribe! | ‘
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THE MATIOMAL CEMTER FOR BIOMEDICAL OMNTOLOGY

(3% BioPortal
m Browse | Search |

Subscribed Feeds

Comment: Xenopus anatomy and development ==
Cell
“f think the definition for this class woufd...”

Change: Pathway Ontology == Diabetes
Pathway:Definition

"4 broad condition with varfous manifesitations that is
associated..”

Proposal: NCl Thesaurus == Cell:Definition

Addition: NC| Thesaurus == Blood

Total Number of Ontologies 72
MCBO Library 58
Remote 13

Mumber of Classes/Types 300109*
*ontologies which have been parsed and indexed

N

My Ontologies

Xenopus anatomy and development =>

N

7 new comments added

3 proposals added
Sequence types and features ==

7 new comments added

3 proposals added

Pathway ontology ==

7 new comments added

3 proposals added

Proposals

Your proposal for Xenopus anatomy and development == adult is still pending.

Your pwal for Xenopus anatomy and development == embryo has been
approved.

A proposal has been created for Sequence types and features == mutation.
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BioPortal will support specialized
views on the repository
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| Home Search |

=

NCI Thesaurus

Childhood Hepatic Meoplas
Focal Modular Hyperplasia
Hepatic Carcinoid Tumor
Hepatic Dysplastic Nedule
Hepatic Fibroma

Hepatic Hemangioma
Hepatic Inflammatory Myo
Hepatic Leiomyoma
Hepatic Lipoma

- Hepatic Lymphoma

Hepatic Mesenchymal Har

-Hepatic Sarcoma
- Hepatic Vascular Discrder

Hepatocellular Adenoma

.xHepatmeIIuIar'Cércimmé;

Intrahepatic Bile Duct Ade
Intrahepatic Bile Duct Cysl
Intrahepatic Bile Duct Papi

- Intrahepatic Cholangiocarc

-Metastatic Malignant Neop 4

- Non-Meoplastic Hepatic Dit ¥
=

4| »

| Visualization ' Class/Type Details 1 Marginal Motes [ Mappings

ArrayExpress

ClinicalTrials.gov
ClinicalTrials.gov

GE E [T RPT- T L EE

Gene Expression
Omnibus

GoldMimaE

ARRS GoldMiner

Subscribe 5

PubMed is a service of the U.S. Mational Library of Medicine that includes over
17 million citations from MEDLINE and other life science journals for biomedical
articles back to the 1950s. PubMed includes links to full text articles and other

related resources.

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.

ClinicalTrials.gov provides regularly updated information about federally and
privately supported clinical research in human veolunteers. 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.

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

Elements:29

Elements:8

Elements:206

Elements:7

Elements:2
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----- Intrahepatic Bile Duct Papi ClinicalTrials.gov  ClinicalTrials.gov should be used in conjunction with advice from health care
: : professionals. Before searching, you may want to learn more about clinical
+- Intrahepatic Cholangiocarc trials.
+ Metastatic Malignant Neop , s
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1/ 4 | Experiment : E-GEOD-4612 Submitter(s) : Katzenellenbogen Lab: Hadassah University Hospital

Experiment Design Type : individual genetic characteristics , co expression , time series

(Generated description): Experiment with 12 hybridizations, using 12 samples of species [Mus musculus], using 12 arrays of
array design [Affymetrix GeneChip® Mouse Genome 430A 2.0 [Moused430A_2]), producing 12 raw data files and 12 transformed
and/or normalized data files.

(Submitter's description 1): We studied the molecular mechanisms of hepatocellular carcinoma (HCC) inltiation and promaotion
using the Mdr2-knockout (Mdr2-KO) mice at pre-cancerous stages of liver disease. These mice lack the liver-specific P-
glycoprotein responsible for phosphatidylcholine transport across the canalicular membrane. Portal inflammation ensues atan
early age followed by the development of HCC between the ages of 12 and 15 months. Liver tissue samples of Mdr2-KO and
control Mdr2-heterozygotes mice aged 3 and 12 months, were subjected to histological, biochemical and gene expression
profiling analysis using Affymetrix Mouse Genome Array. The RNA samples from Mdr2-KO and control heterozygous mice aged
3 and 12M (3 males in each experimental group) were subjected to genome scale gene expression profiling with Affymetrix
Mouse Array. The gene expression values were extracted with the help of MAS 5.0 software, and analyzed by cluster analysis,
and by fold change filtering

Retrieve data >>| Experimental protocols >>
Providers >> Array design used >> - Experiment's directory in the FTP >>
- MAGE-ML: { .gz (661 KB) )
- Sample annotation : [ .bxt .xls )
Bibliographic references >> Samples >> - Experiment design : ( .png .svg )

Detalled sample annotation : [ .bct
xls )

|
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ArrayExpress

ClinicalTrials.gov
ClinicalTrials.gov

GE E [T RPT- T L EE

Gene Expression
Omnibus

GoldMimaE

ARRS GoldMiner

Subscribe 5

PubMed is a service of the U.S. Mational Library of Medicine that includes over
17 million citations from MEDLINE and other life science journals for biomedical
articles back to the 1950s. PubMed includes links to full text articles and other

related resources.

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.

ClinicalTrials.gov provides regularly updated information about federally and
privately supported clinical research in human veolunteers. 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.

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

Elements:29

Elements:8

Elements:206

Elements:7

Elements:2
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Gene Expression Omnibus <title=
Melanoma progression

: <ftitle=

= el

[ o 2arly G <description>

-
e Resource that distinguish benign and atypical nevi and melanomas in
situ from VGPs and MGPs.
o element </description=>
fetching
Transitive

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

Annotation

v

closure
Melanocytic lHeurosndocr ins Skin
neoplasn Tumores Heoplasmns :
is_a is_a is_a is_

Hel anoma

172 closure annotations and 171 useful.

Examples:
Cancer, concept (DOID:162) in ontology Human disease
Skin Neoplasms, concept (DOID:3165) in ontology Human disease

=litle=
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. Results identify expression signatures
that distinguish benign and atypical nevi and melanomas in
situ from WGPs and MGPs.
</description=

23 direct annotations
(4 title, 19 description)

Example:
Melanoma, concept (DOID:1909) in
ontology Human disease.
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resource element
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
e >
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PubMed is a service of the U.S. Mational Library of Medicine that includes over
17 million citations from MEDLINE and other life science journals for biomedical
articles back to the 1950s. PubMed includes links to full text articles and other

related resources.

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.

ClinicalTrials.gov provides regularly updated information about federally and
privately supported clinical research in human veolunteers. 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.

ARRS GoldMiner provides instant access to images published in selected
peer-reviewed radiclogy journals. This new, web-based system allows viewers to
search for images by findings, anatomy, imaging technique, and patient age and
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A problem in both technology
and sociology

How can we identify communities of likely
early adopters?

How will we know when we will have
sufficient functionality to entice early adopters
to adopt?

How can we measure the affects of our
technology on the way that science gets
done?

How can we engage in participatory design of
technology that potential users cannot even
imagine? 62



BioPortal User Group

CTSAs
mmunology
maging
RadLex

W3C HCLSIG
BioPAX

CVRGrid
caBIG
HL7
MODs

GO Consortium
BIRN
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BioPortal can build an online
community of users who

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

Comment on ontologies via "marginal notes’
to give feedback

— To the ontology developers

— To one another

Make proposals for specific changes to
ontologies

Stay informed about ontology changes and
proposed changes via active feeds
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Goals for the NCBO

* Providing technology for ontology archiving, access,
browsing, visualization, peer review, mapping,
versioning

* Making most biomedical ontologies accessible via a
common portal

* Educating the community about principles of ontology
development and use

* Serving as a generalizable model for the
formalization of knowledge in e-science
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NATIONAL CENTER FOR 7

BIOMEDICAL ONTOLOGY
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