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“+ Introductions

* Who you are
 What organization are you from

* What projects do you work on

* How do you want to incorporate the Web
services into your project



e National Center for
Biomedical Ontology

* Mission
— To create software for the application of

ontologies in biomedical science and clinical
care

* NCBO Partners

— Stanford University - Dr. Mark A. Musen
— Mayo Clinic - Dr. Christopher G. Chute
— University of Buffalo - Dr. Barry Smith

— University of Victoria - Dr. Margaret-Anne
Storey
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National Centers for Biomedical Computing
(http://www.ncbcs.org)




o NCBO Key Activities

* We create and maintain a library of
biomedical ontologies

* We build tools and Web services to
enable the use of ontologies

* \We collaborate with scientific
communities that develop and use
ontologies



THE NATIONAL CENTER FOR

l BIOMEDICAL ONTOLOGY

News & Events

Of Current Interest

* News: Study Extracts Vioxx Heart-
Attack Risk from EMRs, Shift from
Ontology Development to Use

» Webinar: Wed, Dec. 7, 10:00am
PT, Stephen Wu, Mayo Clinic,
UMLS Term Occurrences in Clinical
Notes: A Large Scale Corpus
Analysis

» Recent Publication: Whetzel, PL,
et al. (2011): BioPortal: enhanced
functionality via new Web
services...

» Recent Release: BioPortal 3.4 (Oct
31, 2011)

* NCBO Webinar Announcements
- Subscribe

* NCBO Software Support -
Mailing List Archive

» More News & Events
> Follow us on Twitter

NCBO User Profile
Susanna-Assunta
Sansone, Eamonn
Maguire, Philippe
Rocca-Serra
University of Oxford

X

"Our job is fo
g contribute fo the
realization of the data
shanng vision..."
More >
Other profiles >

Dissemination & Training

S h Sit S h Googl
( Search ) Searc e (=) Search Google () LOGIN

EiLike 111

National Center for Biomedical Ontology

Community » J

Learning About » Dissemination »
Ontologies & Training
NLS
7N\
NCBO » Forum, Blog »
Collaborations Publications
Video

Learn about Biomedical Ontologies. Watch a
series of introductory videos.

Technology »

Data Access Using
Ontologles

Go to Resource Index

Ontology
Development

Browse ontologies in BioPortal!

BioPortal allows users to browse, search and
visualize ontologies.

o,
s
==

www.bioontology.org f‘
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s Links of Interest

e Web service tutorial document:
http://bit.ly/ncbo-amia-demo




Outline

Learning Objectives
REST Web services
BioPortal

NCBO Web Services



e

X Learning Objectives

e Learn what Web services are available from
NCBO

* Learn how to programmatically use these
Web services

e Learn how to combine these Web services to
perform tasks
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f REST Web Services

 Accessed via HTTP
— http://rest.bioontology.org/{parameters}

 Each unique URL is a representation of some
object

* Operations include GET, POST, PUT, DELETE
* Lightweight, easy to build



QO sioportal | Browse Search Projects Amnotate | AllMappings | All Resources Signn  Register  Help/About ~ Send Feedback
Nipha

Welcome to the NCBO Bioportal

Use BioPortal to access and share ontologies that are actively used in biomedical communities. You can search for terms in ontologies (try typing ‘Melanomat in the "Search all ontologies" box in the left
column), browse a list of ontologes in BioPortal (type “NCI Thesaurus” in the ‘Find an ontology” box in the middle column), search biomedical resources that we automatically annotated with ontology terms
(try typing “Melanoma" in the “Search resources” box in the right column). You can create ontology-based annotations for your own text., link your own project that uses ontologies to the description of those
ontologies , find and create relations between terms in different ontologies, review and comment on ontologies and their components as you browse them. Sign in to BioPortal to submit a new ontology or
ontology-based project, provide comments on ontologies or add ontology mappings.

my #Testset;
#open (PUBMED, *
open (PUBMED,
while (<PUBMED>){
chomp $_;
my (SelementId, SlocalElementID, SdictionaryID, SPM31 title, SPM3L_abstract, SPM31 ke
reshheadings) = split (/\t/,5.);
STestSet{S1ocalElenent D}

/AL1_current_work/NCB0/0ptra/QC/Pubmed/Pubmed_ET.txt") or die "Can't open il
/Pubmed_ET.txt") or die "Can't open input filewn";

SPU31_title SPMB1_abstr

my Sreq = new HTTP: :Request POST = y.org/obs_hibernate/annotator" ;
Sreq->content_typeC" application/x-wi

Iny Snunests = 0;
my TestText = shuffle (sort keys ATestSet);

foreach my Sk (€TestText){

Interface

[~ Search all ontologies [~ Find an ontology [ Search resources
Advanced Search Browse Ontologies > Advanced Resource Search
[ Most Vi s (May, 2010) [ Latest Notes [ Latest Mappings
Ontology Views relationship with Smoking Behavior (NCI ERMOntoloqy:BioMaterial (SysMO-JERM) =>
Thesaurus) BioMaterial (MGED Ontology)
Seems odd that Tobacco Use as a term Is
1612 disconnected from the term Smoking Behavior.
Although To... BioMaterial (MGED Ontology) =>
LT 1567 ERMOntology:BioMaterial (SysMO-JERM
SMOMEDC ncalTerss 17 terms to add under technique (NanoParticle
Ontoloay ERMOntoloqy:ReplicateType (SysMO-JERM) =>
Radlex 880 electron microprobe analysis environmental ReplicateDescriptionType (MGED Ontoloay)
transmission electron microscopy
Foundational Model of Anatom 804 spectrophotometry ele.
ReplicateDescriptionType (MGED Ontoloay) =>
ERMOntoloay:ReplicateType (SysMO-JERM)

Use serice;
~ <success>
irst max maxstr min minstr - <data>
ist>
- <ontologyBean>
# Read in text to annotate, this is just a dump of the _ET table for any resource in OBR: <id>40133</id>
8 X : <ontologyld>1290</ontologyld>

one reading input filen";
alar keys #TestSet, " entries in file\n"; <statusld>3</statusld>
- <categorylds>
# create a user agent <int>2817</int>
ny Sua = new LWP:
my Stimel <Jeategorylds>
Iy sav isFoundry>0</isFoundry>
my Savilor <dateCreated class="sql-timestamp">2009-06-25 15:52:15 0</dateCreated>
# make request to the desired URL <JontologyBean>
¢ gel. staford. ¥ - <ontologyBean>
od1. stanford. 0223

# set parameters </description>
my Stext = STestSet{sk}; <abbreviation>ATMO</abbreviation>
o <format>0BO</format>

Web Services

<displayLabel>ABA Adult Mouse Brain</displayLabel>
<description>Allen Brain Atlas P56 Mouse Ontology</description>
<abbreviation>ABA</abbreviation>

<format>OWL</format>

<versionNumber>10</versionNumber>
<contactName>Allen Institute for Brain Science</contactName>

</id>
<ontologyld>1099</ontologyld>
displayL Traditional
~ <description>
African Traditional Medicine Ontology (ATMO) describes the actors' function (healer, e
roles and the disease consideration.

i el

Browser



e BioPortal

Outline



OBioPortaI Browse  Search  Mappings

Recommender  Annotator  Resourceindex  Projects

Welcome to BioPortal! For help using BioPortal, click on this icon: @

Search all ontologies

Advanced Search

Find an ontology

Browse Ontologies >

Sign In ’ Help ’ Feedback

¥ Follow | @bioontology - 476 followers

B Like

111

Search resources

Advanced Resource Search

— Most Viewed Ontologies (October, 2011)

Ontology Views
National Drug File 7975
SNOMED Clinical Terms 3977
MedDRA 3293
Medical Subject Headings 1620
NCI Thesaurus 1227
— Statistics
Ontologies 294
Terms 5,670,579

— Latest Notes

RE: what's the difference between this note and
notes on mappings? (Biomedical Resource
Ontology) about 1 month ago by whetze

The Term Notes refer to comments or actions
requested on Terms in the ontology. The
Mapping Notes...

what's the difference between this note and
notes on mappings? (Biomedical Resource
Ontology) 2 months ago by imposimon

Would you guys please ahswer this fdr me?

Re: Why have you deprecated this? (Biomedical
Resource Ontology) 4 months ago by whetze
This term was deprecated because there was a
typo in the term name.

Whv have vnu denrerated thic? (Rinmediral

— Latest Mappings

b117. Intellectual functions (International
Classification of Functioning, Disability and
Health (ICF)) => Ability to perform cognitive
activity (SNOMED Clinical Terms)

] 8/11 samsontu

b110. Consciousness functions (International
Classification of Functioning, Disability and
Health (ICF)) => Consciousness related finding
(SNOMED Clinical Terms)

11/18/11 samsontu

b114. Orientation functions (International
Classification of Functioning, Disability and
Health (ICF)) => Orientation (SNOMED Clinical
Terms)

11/18/11 samsontu

b1109. Consciousness functions, unspecified
(International Classification of Functioning,

Disability and Health (ICF)) = Consciousness

http://bioportal.bioontology.org ‘




A Outline

e NCBO Web Services



//rest.bioontology.org }

[ http

~

http://bioportal.bioontology.org

Jump To: Melanor;\'a| ' ]

Legend ‘& Malignant melanoma (zynorym)
Amelanotic melanoma (preferred name)

Excision of melanoma (preferred name)
Melanoma in situ (preferred name)

Melanoma vaccine (preferred name)
T —

Expression, Expression of bladder, bladder, smooth,

bladder. muscle, muscle, smooth muscle, cells,
mechanical, mechanical = stimulation, stimulation,
Chronic, results, bladder overdistension, associated,

associated with,

Biosoues
@
@
=g
%22

sources

with, loss, genes, altered

16.4 Billion

. nnotations Indexed
. 2.4M

mappings

ontologies

3.5M
elements



ONTOLOGY WEB SERVICES

Accessing, browsing, searching and traversing ontologies in Your application
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'y Ontology Web Services

* List All Ontologies
— List all ontologies in BioPortal
— Documentation: http://bit.ly/sxL2Qi

— GoogleDoc Excel example:
http://bit.ly/ncbo-list-all-ontologies




— <success>
<accessedResource>/bioportal/ontologies</accessedResource> One OﬂtOlOgy id

<accessDate>2011-12-04 22:01:39.603 PST</accessDate>
— <date> has many ontology

- diSD ] n
+ <ontologyBean></ontologyBean> version i d S

+ <ontologyBean></ontologyBean>
+ <ontologyBean></ontologyBean>
— <ontologyBean> /
<id>44776</id>
<ontologyld>1351</ontologyld>
- <virtualViewlds>
<int>1420</int> T Ontology id
<int>1456</int>
</virtualViewlds>
<internalVersionNumber>3</internal VersionNumber>
- <userlds>
<int>38134</int>
</userlds>
<versionNumber>2011_2010_08_30</versionNumber>
<isRemote>0</isRemote>
<statusld>3</statusId>
<dateCreated>2010-11-09 11:16:42.0 PST</dateCreated>
<dateReleased>2010-08-30 00:00:00.0 PDT</dateReleased>
<isManual>1</isManual>
<displayLabel>Medical Subject Headings</displayLabel>
— <description>
Medical Subject Headings (MeSH);National Library of Medicine;Februrary, 2009;Bethesda, MD;ENG
</description>
<abbreviation>MSH</abbreviation>
<format>RRF</format>

Ontology version id
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Ontology Web Services cont.

Search

— Search by term or term identifier across all ontologies
in BioPortal

Documentation: http://bit.ly/tMDkr6
GoogleDoc Excel example:

Example clients

— Java: http://bit.ly/ttTb1G
— Perl: http://bit.ly/sPXC2X
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+ Ontology Web Services cont.

* Term

— get details about a term including it’s definition,
synonyms, URI, super- and sub-classes, and other
properties http://bit.ly/teedbd

* Hierarchy

— get parent, children, and sibling terms
http://bit.ly/tPzm75




RightField - /home/sowen/Downloads/microarrayl.xls

File Edit Insert

Linf»

CELLS:

HIERARCHY

Bll:B11

Experim|

O ©Bxperimentalfactor | =
o O ExperimentalfactorCat¢
O ExperimentDesign
> O ExperimentDesignType
O FactorValue r
O FactorvalueDepende
O FactorvalueSet
O NormalizationDescriptid

[«]

o O NormalizationDescriptic v)
3 | »

TYPE OF ALLOWED VALUES

W

)
‘\.J
.

0]

ALLOWED VALUES

) “Free text”
 "Direct subdasses”
» "Subcdasses”

) "Direct instances”

“Instances”

RNA_stability_design -
all_pairs .
array_platform variation_desigr
binding_site_identification_desi
cell_component_comparison_de!
cell_cycle_design
cell_type_comparison_design

A | 5 |
1 [IDF] Investigation Descrip...
2
3 % MAGE-TAB template Submiss.
—
5
6
7 #This section contans the top-|
8 Assay Title Title
o 'Emrm Class Transcriptomics
10  Experiment Description
I“Exporinutd Design Design -m )
12
13 #Please create as many Expert..
14 # describe the variables investig ..
15 Experimental Factor Name  TIME
16  Experimental Factor Type bime )|
17
18  # Qualty Control Type example ..
19 Quality Control Type al icate
20
21 # Dates shoud be entered nth.
22  # kis recommended that you s...
23  #to help avod any unwarted ...
24 Public Release Date YYYY-MM-DD
25
26 :O Please list contact detals inc ..
27  Person Last Name name
28  person First Name
290  Pperson SEEKID SEEKID
30 Person Mid Intials
31 Person Email
32 Person Phone
33  Person Address
34 Person Affilation
35 :Pcnon Roles submitter
36 # Submitter is the same as per...
37 ¥ Please list all publications asso.,
38 .P\hMod 0
» [ai]

SDRF |

http://www.sysmo-db.org/rightfield
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¥ CVRG Grid Node

W

X ECG Gadget

Stop Compile/Browse

EEX
Google

Web Toolkit

http: jflocalhost:8888/org. cvrggrid. widgets.node. NodeWidget /MNodewidget.html

=3

@ D> O
Y CVRG Grid Node Back Forward Refresh
Back  Forward Refresh Stop CompilejBrowse CardioVascular

> Research Grid

http:Hlocalhost:8888,forg.cvrggrid.widgets.node.NodeWidget)’NodeWiI @ conmact

& som

Visualize

e Lead |
® Leadll
© Lead 1l

Time & Amplitude | © Aitesss

Second: ,1_ W &
Analyze
@ e

Ontology
[MN Code 1-1-1

Done

HL7/WFDB Widget

19:08 January 01, 1970

e Lead Il Amplitude (mV) -69

A] 400

200

0

L

1
Dan 01 19:05

72 il 3]

< < chse 3> >

A.MN Code 1-1-1 Q/R

amplitude ratio >= 1/3,

plus Q duration >= 0.03
sec

Scroll Down

Annotate

English | REM | German | BEX | Spanish

Annotation

duraticn >= 0.03 sec.

RIR amplitude ratic >= 1/3, plus @

Save | Delete | Close |

http://wiki.cvrgrid.org/index.php/ECGGadget
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ISAcreator

file view help

% OVERVIEW aas :§= - 1H 1 nm + + + + Assay measuring protein expression profiling using
. i&% =00 utis Tum J L J fact char | prot | para mass spectrometry
— Growth control of the e...
— BII-S-1 Data Transformation Name | Derived Data File Factor Value[limiting nutrient) || Factor Value[rate] || Unit J
- s_BII-S-1.txt atatransformationl PRIDE_Exp_Complete Ac_8761.xml |CHEBLsulphur 0.1 I/hr
a_proteome.bxt atatransformationl PRIDE_Exp_Complete_Ac_8761.xml |CHEBI carbon 0.1 I/hr
' ) atatransformationl PRIDE_Exp Complete_Ac 8761.xml |CHEBI:Nitrogen 0.1 I/hr
+ a_metabolome.txt atatransformationl PRIDE_Exp_Complete_Ac_8761.xml |CHEBI sulphur I/hr
+ a_transcriptome.txt |3ratransformationl PRIDE_Exp Complete Ac 8761.xml |CHEBlcarbon I/hr
©BII-S-2 atatransformationl PRIDE_Exp_Complete_Ac 8761.xml |CHEBI Nitrogen I/hr
atatransformation2 PRIDE_Exp Complete Ac 8762.xml |CHEBI: sulphur 0.2 I/hr
atatransformation2 PRIDE_Exp_Complete_Ac 8762.xml |CHEBI.carbon 0.2 I/hr
atatransformation2 PRIDE_Exp Complete Ac 8762.xml |CHEBI:Nitrogen 0.1 I/hr
atatransformation2 PRIDE_Exp_Complete_Ac_8762.xml |CHEBI sulphur I/hr
atatransformation2 PRIDE_Exp _Complete_Ac_8762.xml |CHEBl:carbon I/hr
atatransformation2 PRIDE_Exp_Complete_Ac_8762.xml |CHEBI Nitrogen I/hr
atatransformation3 PRIDE_Exp_Complete_Ac_8763.xml |CHEBI:Nitrogen 0.2 I/hr
atatransformation3 PRIDE_Exp [ ontologylooku recenthistor
atatransformation3 PRIDE_Exp ||, 9y P y
atatransformation3 PRIDE_Exp_|| recommended search @ all ontologies
atatransformation3 PRIDE_Exp || ( m _— ) >
atatransformation3 PRIDE_Exp — [nitlogen ] searc{h 4+ UO:microliter
— 279 results in 18 ontologies +)EFO:genotype
© CCO - Cell Cycle Ontology +)NEWT:Saccharomyces cerevisi
— CHEBI - Chemical Entities of Biological +)CHEBI:carbon
~ 2&apos;-carboxy-2-methylphenylazo nit§ | CHEBI:phosphorous acid
+ STUDY - STUDY <> OVERVIEW ~ Nitrogen oxide cation<< 29120 >> F)EFO:_temp bin organism part
r; —
o INFO ' [ +)OBI:protein extraction
X - boron-carbon-nitrogen nanotube<< 50
" " . a |(+)OBI:mass spectrometry
ontology term information + diatomic nitrogen<< 33266 >> ) 3
Nitrogen T i v [(+)EFO:time v
source ref: CHEBI > [ — Tea
accession no: 17997
selected term(s) CHEBI:Nitrogen b:@ m
C PR
L ] L]
L ]
http://isatab.sourceforge.net/isacreator.html




&

\‘\71\"\

DOG4DAG Ontology Generation
Tool for OBO-Edit and Protége

® M O Go3R-GCl (http://www.go3r.org/2011/4/11/Go3R-GCl.owl) - [/Users/waechter/home_sync/1]

P

Onlology Lookup Service Settings

[ ® Go3R-GClI (http

WWW.go3r

[ Active Ontology  Entities

DEEE

v

0

wI:Thini

Al ©'Go3R Ontolog

>

VYV VYV VYVVYVVYVVYVVYVVYVYVYVYYY

'3Rs Related Categories'
'Animal Care & Handling'
'Animal Conditions, Physiologic
'Animal Experiments'

'Animal Species'

'Body Systems & Structures'
'Cell Culture Technology, Etc.'
'Cultured Cells, Tissues, Etc.'
'Diseases & Symptoms'

'In Vitro Experimental Design'
'In Vivo Experimental Design'
'Laboratory Animals'

'Life Sciences'

'Method Specification'
Methodologies

'Properties & Effects of Substan
Statistics

'Substances, Preparations & Proq
Testing & Assessment of Subst
Toxicity Testing Strategy, 3Rs'
Toxins and Pollutants'
'Validation of Test Methods'

J
A
v

org/2011/4/11/Go3R-GCl.owl) Ser\/ice: [ NCBO BIOPOI'ta| SerVICE | :
Classes = Object Properties Data Properties
Language Settings
[ All Steps | Terms Generation|
Step 1: Term Generation Language: ‘ English | : l
PubMed | Web |
Network Proxy Settings
Query PubMed: "skin sensitization"
URL:
8 |local lymph node assay Port
(=] THP~1 cells . .
[} skin [FMA:7163, TAO:0000368, EHDA:99. User:
[ dinitrochlorobenzene
(] dendritic cell -
[l allergen [BS:01016] Password
[} hapten [CHEBI:59174]
L worker Reset Save
[C] Langerhans cells
pel ™ Show existi

Step 2: Definition Generation

(" Generate Definitions )

Find Definitions for: local lymph node assay

Definitions for “local lymph node assay”

+ local lymph node assay is a well-established method for assessing skin sensitization; it involves the

+ local lymph node assay is an alternative method for the identification of chemicals that have the ability to ...
+ B local lymph node assay is a new mouse test for the detection of skin sensitizing activity.

+ local lymph node assay is an alternative to the guinea pig sensitization test used to ...

+ & murine Local Lymph Node Assay is a test method for assessing the allergic contact dermatitis (skin

P

NAL L P

No Reasoner set. Select a reasoner from the Reasoner menu

®: It was determined that for de novo investigations, the Local Lymph Node Assay is the recommended method for

1

1

00000

A
v

DE
14

[Z‘ Show Inferences




Ty Word Add-in

B9 -~ = test_manuscript - Microsoft Word

Home Insert Page Layout References Mailings Review View Developer I Biolit [

Turn Parsing Off InfoPane
Undo Highlighting
Configure Bio-Lit
BioLit Ontology Recognition Application |BioLit Ontology Recognition Application|

Background

was to assess the potential impact of diabetes as a risk factor for incident p v tubercul

using India as an example.

Methods

We constructed an epidemiological model using data on tuberculosis i,g,_oiglgggg, diabetes

vith diabetes. We

Biolit: prevalence

Add mark-up for ID:0000019 - quality of host i i disease ) nd to the difference
Remove this Smart Tag

Stop Recognizing “prevalence™ »

Smart Tag Options...

Results

InIndiain 2000 there were an estimated 20.7 million adults with diabetes, and 900,000 incident

adult cases of pul v tuberculosis. Our calculations suggest that diabetes accounts for 14.8%

(uncertainty range 7.1% to 23.8%) of pulmonary tuberculosis and 20.2% (8.3% to 41.9%) of

smear-positive (i.e. infectious) tuberculosis.

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

Page:10f2 | Words: 244 | <35 | |

Info Pane

| BROWSER | INFO

|incidence

&@- INFECTIOUS DISEASE ONTOLOGY
= quality
= quality of infectious disease
incidence
&- INFECTIOUS DISEASE ONTOLOGY
= quality
= quality of infectious disease
incidence

Ontology Name:




A o . \ D E Microsoft Excel - =X
/- NCBO BioPortal: Health Level Seven - clinician - Windows Internet Explorer @ Iﬂ"l—(‘ /
3 =1 Home Insert Page Layout Formulas Data Review View CancerGrid @
4 l& httpy//bioportal bioonta. .. V| @H‘} X‘ IE openmdr Hp"‘ ‘ l—
_— ————| Text: # Annotate NC
File Edit View Favorites Tools Help BO
A " - - ok ok ealla Annotate Annotator uery "
77 Favorites ‘ 3 @8 suggested Sites @] Web Slice Gallery ~ Selection  Settings Mgtadr:ti
E— » %
‘@NCBO BioPortal: Health Level Seven - clini... [ | M- [ p=h v Page~ Safety~ Tools~ @~ Annotator Service ]
F | Al - fe | 10231:D: clinician v
Projects Annotate All Mappings All Resources o7
Alpha @ Bookl Query Metadata v X
[— Free Text | Classification
A B ‘ Control
1 [10231:D: clinician omires
2 |Bioportal v|
3 Iclinician I
Visualization Notes (0) Mappings (3) Resource Index a
T Query completed
ID: 10231:D 6 Results
Full Id: htto:/ /purl.bicontology.org/ontology/HL7 /10231 _D D | 7
8
Definitions: Only clinicians may see this item, billing and administration persons can not access tl 9 Eliniciaaz
10 Clinician o)
g < Use
12
13 Details
14 Definition PmpsNaluesJ
15
16 Only clinicians may see this item, billing
17 and administration persons can not access
gl this item without special permission.
v
k3 I B 4 4 » M| Sheetl Sheet2 / Sheet3|
€ Internet *,100% Ready |

http://cancergrid.org/index.php




openMDR

ODGHMDR “

®O0o

Searching for a reference uri

&

b4d-3a44cf77f180

7 )

Searching for a reference uri

m https://mdr-dev.triadcommunity.org:8443 /exist/rest/db/mdr/edit/popup-search-reference-uri.xquery?element=940cdfb5-ef3c-45fe-8b4d-3a

Se
.

. L]

[ ] ©

® LonoiNncG @

L] .

L ] o *
: T ry Is A
Search Patient ( BioPortal-HL7 3 | Clear

® |exEVS REST interface supports case sensitive search only at this time!

|
Clear )
——

Preferred Name

Context * ccrs @)

Name * Patient

Preferred e

Definition please complete definitions_gc...

Language Identifier us BT 3]

Source
ObjectClass specific properties

Concept Reference 1 [lexevsapi.nci C t ( getconcept )
Concept Reference 2 [lexevsapli.nel w_NCIThesauruseVS_C152 Gt
( delete uri entry 2 )

http://citih.osumc.edu/projects/project&r=1032
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@
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< A
erver
AN
Reposnory
() sioPortal

A

v 7 |

__________

|
SNOMED CTe NCMK‘S&JLU"(LS‘ | Other Sources :

——————————

W 1

P?
<’ LY

=1 (W= 5

https://victr.vanderbilt.edu/eleMAP/




BioPortal Import Plugin
(000 Thesaurussmallprotege 3.7 e porkiproteg proects i hesaurus-small o v w0 ries) ————— |

file Edit Project QWL Reasoning Code Jools BioPortal Window Collaboration Help
NeE tB6 ma e D < <éprotégé

@ Metadata(Thesaurus.owl) | @ OWLClasses | WM Properties | 4 Individuals | = Forms |

SUBCLASS EXPLORER )

For Project: @ Thesaurus-small

CLASS EDITOR for owl:Thing (instance of owl:Class)

For Class: http://www.w3.0rg/2002/07/owl#Thing [ ] Inferred View|

Asserted Hierarchy

owl:Thing

@ Abnormal_Cell_Kind
@ Activity_Kind

© Anatomy_Kind

@ Biological_Process_|
@ Chemicals_and_Dru
@ Chemotherapy_Reg
@ Diagnostic_and_Pro
@ EO0_Anatomy_Kind
@ EO_Findings_and_D
@ Equipment_Kind

@ Findings_and_Disor
@ Gene_Kind

@ Gene_Product_Kind
@ Molecular_Abnorma
@ NCI_Kind

@ Organism_Kind

@ pPathway _Kind

@ Premerged_Concep
@ Preretired_Conceptd
@ Properties_or_Attrib)
© Retired_Kind

L YO _‘?aé?gg i

Import classes from BioPortal

[[J Annotations

Select a BioPortal ontology as the source of the import (or start typing to get suggestions)
[SNOMED Clinical Terms

I~

jumo 7o - T
THING D 123037004
p Substance
» Record artifact Full 1d i ! | yl
p Pharmaceutical / biologic product
» Procedure Label Body structure
» Qualifier value
» Special concept Synonyms Body structures, Body structure (body structure)
> Event ChildCount 9
» Clinical finding
» Situation with explicit context CONCEPTSTATUS 0
p Physical force
p Ervironment or geographical location CTV3ID XUStN o
» Observable entity
» Organism ISPRIMITIVE 1
> Linkage concept Semantic_Type Anatomical Structure
» Body structure -
> Seecimen SNOMEDID T-D000A
» Social context
p Staging and scales
» Physical object Nonspecific site
Divicical nent el ortit

http://protegewiki.stanford.edu/wiki/

BioPortal Import Plugin




WIDGETS

Using NCBO technology on your web pages



Widgets

Form auto-complete — auto-complete function
and can return term URI, term ID or term
name

Jump To — auto-complete function to select
term and Jump To BioPortal to view term
details

Visualize widget — view the ontology structure
and relations

Tree widget — view the ontology tree

Code for widgets is available on BioPortal




Widgets

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

http://www.ebi.ac.uk/efo/EFO_0000756
Example 2 (get the ID for a term)

EFO_0000756
Example 3 (get the preferred name for a term)

[mela
melanocyte (preferred name)
MELAS syndrome (preferred name)
Drosophila melanogaster (preferred name)

' repos

‘ Form auto-complete

Jump To: melanoma / Go to BioPortal’\
melanoma (preferred name)
cutaneous melanoma (preferred name)
metastatic melanoma (preferred name)

. amelanotic skin melanoma (o
Example

http://w Results provided by NCBO BioPo J u m p I O

—

Get RSS feed for changes in  Ontology added 11/05/09

Experimental Factor Ontology Experimental Factor Ontology version 1.7 was added to the repository
Ontology Ontology added 10/07/09

Ontology Experimental Factor Ont

Get Code

RSS feed




Experimental Factor Onto... J@@&JI Ontology

Find:
= ® experimental factor
[ @ information entity
@ ® material entity
& ® material property
& ® process
@ site
& ® obsolete class

Experimental Factor Ontology

[Vj = subClassof

[¥] Hice Orphans
V] Arc Labels
V] Rotate Labels

¥ Node Types
Vi@ class

(© Add Node Filter

children 12
ArrayExpress_label information

EFO_URT http://wwmi.
ebl.ac.uk/ef
©/EFO_0001

source_definition an

Find:

Experimental Factor Ontology

popula

= @ e population

# { mixed sex population

=

+

1+

\ population based study

population growth assay

- prepeTey
1+ @ cell type
# @ chemical compound
# @ environmental factor
® gene
® hermaphrodite
# @ Instrument
i+ @ organism
# @ organism part
® organization
® pool
i+ @ population

@® material property

— Tree wi




RedFly

NCBO BioPortal Ontology Visualization

Ok l Cancel J
Double click on the structure you would like, either in the tree view on the left or the main view in the center.

Then click the "ok" button below to add it to your search.

Layouts  Nodes  Arcs Help

Drosophila gross anatom: Ontology
Find: | wing Vertical Tree Layout v |Q
® € larval tagma A
@ pupal tagma Drosophila gross anatomy
dorsal mesothoracic disc

= © thorax
# € adult thorax
# © embryonic thora)

@ @ larval thorax

Position ?:
[T 5" to gen(

= @ adult mesothc
® B adult exte
# B adult mesi

3
L
= B mesothoracic sec &
14
3
o
o
S
o
T

Chl’: [ mesothorz ———
B mesothorz| |4 wing
AnY N # E] mesothorz
# B skeletal m
S %, >
o
Restrict Ev| = B ving partOf = S XS »; 3 e o
B chordo & \'A O
7 = ES
Select Evidg B corsal |=
# B tegula
Ontol [ i ventel
°9Y/ | wing blade wing nerve wing sensillum chordotonal organ of wing blade
B wing b 5

rowse ontology

e

FBbt:00004729
Last Updated After... 2: Entry Added After... 2:
3

3

.0

wing hinge
)

Arc Types =@

|| == develops_from !
[V] == is_2 ﬂ
M e part_of !

|| Hide Orphans
V] Arc Labels
V| Rotate Labels

Node Types =
4 iconcept B

wing (=3[
1D FBbt:0000472
9

Children 11
xref_definition FB:gg

subset cur

http://redfly.ccr.buffalo.edu/index.php




Radiological Society
of North America

RSNAVINETSA

RadLex®

RadLex Tree Browser

radiolog ‘ X ‘ao)
maging procedure (Synonym)
interventional radiology procedure (Synonym)

Results provided by NCBO BioPorta
# Ragex aisjoinea erm
= Radlex conjoined term
d Continuant
= Dependent continuant
£ Pathophysiologic process
= Procedure
Marking for intervention
= Treatment
H Ablation
Thrombolysis
Chemoembolization
=] Interventional radiology procedure
Stent placement
#  Balloon dilation procedure
Temporary occlusion
= Dilation of structure
Brachytherapy

~

Informd

Visualize

Preferred Name: Interventional radiology procedure

RadlLex ID: RID10367
PURL: http://www.radlex.org/RID/RID10367
. Subspecialty of radiology that combines organ system radiography, catheter
Definition: . - . .
techniques and sectional imaging. [MeSH]
Synonyms: interventional radiology
Subtypes:

stent placement, balloon dilation procedure, temporary occlusion, dilation of structure

Is a:
treatment

http://radlex.org/




GMiner

Probeset: 100001_at

Probeset Name: 100001 at

RGD Gene: No mapping

Symbol: No mapping

Gene associated probesets: No mapping

Back

Toggle graph

brain

occipital cortex

parietal cortex

o
o
W

3 3.5

Count
Name Term ID Present Absent
brain MA-0000168 (& 0 6
occipital cortex MA:0000913 [ & 0 6
nariatal ooy AUA ANNANAS m N A

http://gminer.mcw.edu/




Knowledge Egg

KBP Fagprosedyrer

KBP oppslagsverk

Retningslinjer & kvalitetsvurderte

systematiske oversikter

Systematiske oversikter

Kvalitetsvurdgrtp enkelltstudier &

(9 Kunnskapsegget oeavsi .o
denosumab SOK

Kunnskapsegget Legemiddelsgk Kodeverk Ordbgker

Alternative sgketermer

Denosumab, denosumab 60 MG/ML, denosumab 70 MG/ML, denosumab Injectable Solution, denosumab
Injectable Solution [Prolia], denosumab Injectable Sclution [Xgeva], denosumab Prefilled Syringe

0
Fag-
prosedyrer
100+ ? ?
Blvsy- Clinicai IUpToDate
BestPractice Evidence

? 0 7 . ?
Ratningeli s‘,ya?! Ot G Best Fistningelirg

w
[+
a n.|h§|$e McMaster | ){‘\""Cﬁog
COCHRANE biblioteket ~PLUS  Joannadriges  [W2KJ

? 2 Syst Systematit 1
G 'Preys, oversikter
1 Nevieys McMaster

COCHRANE  Joanna Briggs

http://www.kunnskapsegget.no/




NOTES WEB SERVICES

Propose new terms and comment on ontologies



e Notes Web Service

* Add term proposals and comments on
ontology terms

* Documentation:
http://www.bioontology.org/wiki/index.php/
Ontology Notes




Biomedical Resource Ontology [ Notes - |

Notes

Subscribe to notes emails

Show [ 50 %] entries Filtering Options » Search:

SUBJECT AUTHOR TYPE TARGET CREATED

New Term Pro I: Exercise Study Facil Physiology Facility (Class) 06/15/2010

New Term Proposal: Exercise Study Facility  archived
New Term Proposal submitted by Mette over 1 year ago on Physiology Facility in Biomedical Resource Ontology

Exercise Study http://bioontology.org/ontologies

Facility /BiomedicalResourceOntology.owl#Physiology_Facility
Physiology

facility child

A facility or core devoted to exercise studies

Responses e a | sowal

RE: New Term Proposal: Exercise Study Facility by whetzel over 1 year ago

Can you expand on what an exercise study is?

ranlu




WebProtégé

My WebProtégé ~ BRO *

Classes * Properties * Individuals * Notes and Discussions *

Add contentto thistab v [Ed Add tab

Classes ~|2/@x!| || Properties for Physiology Facility NBIEE

v | Search: | Type

= @ Resource - Property « Value
* Fundmg‘ Resource core:note pending final vetting: Refine definition
# & Information Resource . . =
@ ® Material Resource 1 core.pn?ﬂ.e-ibel Pnysiology Facmt-y B 2
@ © People Resource core:editorialNote pending final vetting: Refine definition
= » Service Resource definition A facility or core devoted to physiology

http://fen.wikipedia.orgiwiki/Physiolo
@ » Computational Service (http P g ysiology)

Data Storage Service rdfs:label Physiology Facility

= @ Facility Core e
Biosafety Level Facility ' BioPortal notes and proposals for Physiology Facility a)[2)@)xN
@ o Cell Biology Facility : . Date - :
Fabrication Facility 1 x|

Imaging Facility 1 New Term Proposal: Exercise Study Facility Tue Jun 15 13:59:36 PDT 2010 =
@ @ Molecular Biology Facility ' RE: New Term Proposal: Sleep Study Facility Tue Jun 15 22:18:05 PDT 2010 | ;
= @ Physiology Facility : RE: New Term Proposal: Exercise Study Facility Tue Jun 15 22:23:20 PDT 2010 -:
Cotomsett | e owe:(ouisno (3 :
Metabolism Facility : Type: ProposalForCreateEntity Status: | Under review| [ :
Neurological Facility 1 Body: | Afacility or core that provides services and equ Under review ay |a
Nutrition Facility 1 New term created 1
Sleep Study Facility : Rejected :
# ©» Research Animals Facility ' 3 Linked to existing term P
@ » Tissue Organ Facility 1 1
o Material Service : 1

http://protegewiki.stanford.edu/wiki/WWebProtege




VIEWS

Custom subset of large ontologies



e

s Views and Value Sets

e Users can submit their own derivatives of
BioPortal ontologies

— these which become first-class objects in BioPortal and
can be used as all other Web services



"./

\‘\ 7:\’\

Views in BioPortal

Views Create new view
Expand All | Collapse All

» CORE Subset of SNOMED CT

» Neoplasm_breast_cancer
» Neoplasm_hamartoma
» SNOMED Anatomy

~ SNOMED Clinical Findings

Description: The Clinical Finding subtree of SNOMED CT
Definition: Class subtree of ClinicalFinding
Ontology I1D: 2018

L}
| |
|}
» Definition Language: Manual

VERSION BASE VERSION CREATED CREATED BY ONTOLOGY FILE DIFF FILE VISIBILITY
1.2 2009_07_31 07/16/2010 Tania Tudorache, tudorache@stanford.edu  Download View Public
1.1 2009_07_31 03/23/2010 Tania Tudorache, tudorache@stanford.edu  Download View Public
1.0 2009_01_31 09/09/2009 Tania Tudorache, tudorache@stanford.edu  Download View Public

» SNOMED Ethnic Group

» SNOMED Morphologically Abnormal Structure
» SNOMED Organism

» SNOMED Terminos Clinicos

» SNOMED Test Findings




&

s Views and Value Sets

 View Extraction Web service

— Given a root node term, extracts all child terms
http://bit.ly/uXeh?2s

* Access directly from Protégé via the BioPortal
Import plugin
http://protegewiki.stanford.edu/wiki/
BioPortal Import Plugin




MAPPING WEB SERVICES

Using NCBO technology to integrate terminologies and ontologies



&

+ Mappings

Ontology A Ontology B Upload or Download
mapping subsets



\\‘ ?x

FROM (site #1)

Using Mappings for query
federation

Seizure

Convulsion disorder

) ) Seizure NOS
Direct Mappings
Single Single
Seizure - Seizure -
Epilepsy

Partial Partial

Seizure ‘ Epilepsy

Complex Temporal

Seizure ‘ Epilepsy




.

 Mappings Web service

— Documentation:
http://www.bioontology.org/wiki/index.php/
BioPortal Mappings Service

* Functions
— Get/Download
— Create/Upload

* Example Perl client to Get mappings:
http://bit.ly/tDKPQd




ANNOTATOR WEB SERVICE

Using Ontologies to Annotate Your Data



Annotator: The Basic Idea

* Tag textual metadata with ontology terms

-
<3 NCBI

Gene Expression Omnibus
GEOQ Publications FAQ MIAME Email GEO
Not logged in | Login 2

(Ve T semwen s |

NCBI > GEO > Accession Display 2

Scope: [ sef ~] Format: [HtmL -] Amount: [quie« ~| GEO accession: [Gse12391 =
Series GSE12391 Query DataSets for GSE12391

Status Public on Sep 30, 2009

Title Melanoma: comparison between common nevi, radial/vertical growth phase

an nevi

Organism Homo sapiens
Experiment type  Expression profiling by array

Summary T TeTaTvenyTar W
'skin cancers, it is still responsible for 80% of all skin cancer-related deaths. To
identify ig o gressi

eaks repair and downregulation of cellular adhesion genes were observed i

d .
e ™ T T

f " isi biopsies
from 18 common melanocytic nevi (CMN), 8 primary radial growth phase
melanomas (RGPM), 15 primary vertical growth phase melanomas (VGPM) and
5 melanoma metastases (MTS) were profiled using whole genome oligo-
microarrays. Differentially expressed genes for each progression step were
identified, and validation of selected transcripts by gRT-PCR was performed on
an independent cohort of fixed samples. The comparison between CMN and
RGPM showed 2n enrichment of Gene Ontology (GO) terms related to inter and
intra-cellular junctions, whereas the transition from RGPM to VGPM was
characterized by the deregulation of WNT3, MAPK and AKT pathways. In this
step, enrichment analysis underlined the alteration of biological processes
linked to 2poptosis. Upregulation of genes involved into DNA double-strand

Melanoma Genes Malignant melanoma

growth & development Structuralgene Growth Skin Skin  Skin Neoplasms

Nevus Neoplasms Abnormal or excess nevi DNA Oncogenes Genome Biological Processes Genome

isk Gene Expression Overall Heterogeneous analysis Intermediate Vertical Apoptosis Blopsy
Gene Expression Proflling DNA Mismatch Repailr Neoplasm Metastasis Nevus, Pigmented Down-Regulation Up-Regulation

Deoxyribonuclelc acld Pigmented nevl Circumpennate Polymerase Chaln Reaction Dysplastic Nevus Syndrome Family




Annotator Workflow

Tomorrow, and
tomorrow, and
tomorrow; creeps
in this petty pace
from day to c{:y,
until the last syll-
able of recorded
time. And all our
yesterdays have
lighted fools the
way to dusty

Raw Text

Mg:rep Meta'Map

Entity

Recognition
Tool

Dictionary

= ( )
—p |IS_a Transitive
Closure
v
|
|
( ™\
| Semantic Distance
S 18 e N J =
e 8 e | ey
= e I =
o — N e
Direct Annotations i
_______________ : — Mapping Semantically
: L ) Expanded
) | Semantic Annotations
BioPortal I Expansion
: Components . . .
it SV XM JOWL |
Ontologies

J




“* Annotator Web Service

* Tag free text with ontology terms

* Documentation:

http://www.bioontology.org/wiki/index.php/
Annotator Web service

 Example clients:
— Perl: http://bit.ly/vKYpCP
— Java: http://bit.ly/rRFoKd




Gene

Take me back Newfeatures & AndrewGNF Mytalk My preferences My watchlist My contributions Log out
Atticle Discussion Read Edit WikiTrust ¥ TW~ | Sea Q
: Reelin
WIKIPEDIA == oned
The Free Encyclopedia rom Wikipedia, the free encyclopedia
Reelin is a protein that helps regulate processes of neuronal edit

Main page migration and positioning in the developing brain. Besides
Contents this important role in early development, reelin continues to Reelin
Featured content work in the adult brain. It modulates the synaptic plasticity
Current events by enhancing the induction and maintenance of long-term
Rapdomaiticle potentiation.["1?! It also stimulates dendrite!*! and dendritic ro pe

~ Interaction
About Wikipedia
Community portal
Recent changes
Contact Wikipedia
Donate to Wikipedia
Help

LT schizophrenia and psychotic bipolar disorder. but the s e S e A
ke cause of this remains uncertain as studies ﬁ
Relstedichangss psychotropic medication itself affects RELN expression .
Uploadfile and the P is aimed at ining the dentifiers
Specia pages changed levels!®! has received some contradictory Symbols RELN; RL R E L N D . R I AI h | m g
Permanentlink evidence./®I”! Total lack of reelin causes a form of External OMIM: 600514 MGE 103022 . e a e Z el e r S
LGB EEER lissencephaly. Reelin may also play a role in Alzheimer's = EEETEIIE S EIIENG T AL B
» Print/export disease, temporal lobe epilepsy and autism. EC 3421- D -
ramer ISease
~ Languages Contents [hide]
o Gene Ontology [show]
b 1 Overview
BuArapck 2 Discovery RNA expression pattern
Deutsch 3 Tissue distribution and secretion 205525 ot
EMnvKa 4 Structure
Esperanto 5 Function
Espafiol 6 Evolutionary significance
Francais 7 Mechanism of action
ltaliano 7.1 Interaction with Cdk5 —
Nederlands 8 Possible pathological role Senaiins Tissues
Roisk 8.1 Lissencephaly More reference expression data
©Pycckuit 8.2 Schizophrenia Orthologs
Svenska 8.3 Bipolar disorder
YkpaiHceKa 8.4 Autism Epecies] Human onss
8.5 Temporal lobe epilepsy: granule cell dispersion Entrez 5649 19699
8.6 Alzheimer's disease Ensembl ENSG00000189056 ENSMUSG00000042453
By e UniProt  P78509 Q148P9
8.8 Other conditions
9 Factors affecting reelin expression BElSSay Nw_005045 L
s an A ~aes s L s R B e T N~ RIS IR

spine!®! development and regulates the continuing
of in adult site
subventricular and subgranular zones. It is found nc
the brain, but also in the spinal cord, blood, and ot
organs and tissues.

Reelin has been suggested to be implicated in
pathogenesis of several brain diseases. The expres
the protein has been found to be significantly lower

notator

RELN

http://en.wikipedia.org/wiki/Portal:Gene_Wiki

GO: Biological

Process Development
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Statistical Tracking of
Ontological Phrases (STOP)

/ Annotation \

{ Genome/Proteome }
List of [:> \lr :> Enriched
gele [ Collect text form J terms

Entrez Gene/UniProt

Annotate using
NCBO Annotator

A >

http://www.mooneygroup.org/content/webtools




+* Ontological Discovery Environment

@ o o
o 000
@oed © o0
@ 0o 0

Search for or Upload Collect GeneSets Analyze and discover
sets of genes into Projects GeneSet relationships

ODE Website and Tools

The Ontological Discovery Environment allows users to integrate phenotype centered gene
sets across species, tissue and experimental platform. Sets can be stored, shared and
compared privately, among user defined groups of investigators, and across all users.

http://ontologicaldiscovery.org/




STRIDE

De-ided version of Note_id: 1058133
PATIENT NAME: X
ADMISSION DIAGNOSIS: Cervical spondyloms at C5-C6 with disk hemiation on

DISCHARGE DIAGNOSIS: Cervical spondylosis at C5-C6 with disk hemiation
on the left side and left-sided C6 radiculopathy.

PROCEDURES PERFORMED: C5-C6 anterior cervical diskectomy and fusion with
i i Y

Ontologies | All Ontologies Selected Choose...
Semantic Types | All Semantic Types Selected Choose...
Options Change...

The Annotator user interface is currently limited to 300 words. Please use the NCBO Annotator web service for more advan

REASON FOR HOSPITALIZATION: X is a 48-year-old man with left-sided
neck pain and radiation down to the left side of his shoulder and upper arm
with numbness of the thumb, index and middle fingers at the tips, more on
the left, and ongoing for the past three months. The patient had an MRI
scan of the cervical spine done in early MONTH, which revealed cervical
spondylosis at C5-C6 with disk herniation.

Text REASON FOR HOSPITALIZATION: X is a 48-year-old man with left-sided

neck pain and radiation down to the left side of his shoulder and upper arm
with numbness of the thumb, index and middle fingers at the tips, more on
the left, and ongoing for the past three months. The patient had an MRL

scan of the cervical spine done in early MONTH, which revealed cervical o s Annotate

PAST MEDICAL HISTORY: Hypertension.

PAST SURGICAL HISTORY: None.

MEDICATIONS o ADMISSION Annotation Term List Annotation Tag Cloud

—Terms —

Filter: | type filter text

Filter:  typ text (filters by Term or Ontology)

Select All  Select None

6. Nexium 40 mg one capsule q. d.

Term: (Hypertensive disease) or (hypertension
Ontology: SNOMED Clinical Terms
Context: PAST MEDICAL HISTORY: Hypertension.

PHYSICAL EXAMINATION ON ADMISSION: GENERAL: The patient had clear [ (Hypertensive disease) or (hypertension) (2

consciousness and no acute distress. NEUROLOGIC: The patient's range of
motion was 70% of normal, but there was no Lhermitte sign and no Spuring
sign. There were no focal weaknesses present for both upper and lower
extremities. Brachioradialis was 1/4 on both sides. Triceps was 1/4 to

V] (Pain) or (C/O: [ache] or [pain]) (1)

o ]

V] (Spondyloses: [cervical] or [lumbar] or [sac

Term: (Hypertensive disease) or (hypertension)

2/4 on both sides. Knee jerk and ankle jerk were 2/4 on both sides. || Aciphex (1) Ontology: SNOMED Clinical Terms
Posterior tibialis. was 2/4 on both sides. LUNGS: Clear to auscultation R
bilaterally. CARDIOVASCULAR: Regular rate and rhythm. ABDOMEN: Benign. (V] Admission (4) s (L AL GRS GO,
EXTREMITIES: No cyanosis or edema. P "

[V] Admission diagnosis (2) Term: (Pain) or (C/O: [ache] or [pain])
:OoiF;L'I;/;Lc%%JsRingTcﬂihpat»ent was admitted to the hospital on 2003, and taken to the operating V] Advair (1) Ontology: SNOMED Clinical Terms

Context: PROCEDURES PERFORMED: C5-C6 anterior cervical diskectomy and fusion
instrumentation, performed by Y

instrumentation. The patient tolerated the procedure well. There were no
complications. The patient recovered well in the PACU without any events,
and the patient was transferred to the floor. While on the floor there

were no acute events ovemight. The patient was tolerating oral intake,
and the patient's pain was under control with oral pain medications. On
postoperative day #1 the patient was tolerating an oral diet, ambulating
and voiding on his own, and the patient was discharged home.

|| Advair Diskus (1)




DATA SERVICE

Using Ontologies to Access Public Data



Resource Index: The Basic Idea

\
9 NCBO
PharmGks VB
Pharmacogenomics Knowledge Base Biomedical
y ArrayExpress Resources
\ Index
e ’.\‘ 4 ) > —
Prot o Y B (56 BioPortal
- NCBO Annotator g & s =
) — s - — =i
o workflow @ = _
GoldVfer — &
CIoB e i
— - / DOID:1909 annotates PMID25263
ClinicalTrials.gov C0025202 annotates GDS2563
GO0:00565 annotates NCT25698

Conserved
Domains

MIM

Online Mendelian Inheritance in |

The index can be used for

e Search
* Data mining



.

“ Resources index: Example

Gene Expression Omnibus

e.g., element GDS1989

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



L Data Access

e Resource Index Web service

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




ODIiSSea

H Clinical Trials (1146) ’ Drugs (2) Genes (3) Grants (1147)

Hub | ScienceDirect | Scopus | SciTopics | Applicatior]
Results from ClinicalTrials.gov

1) Insulin Resistance and Atherosclerosis in Women With Lupus
2) Non-traditional Cardiovascular Risk Factors and Atherosclerosis in Type 2 Diabetes

Home | My settings

3) Carotid Atherosclerosis Regression at Magnetic Resonance Assessment.

atherosclerosis 4) Non-Invasive Assessment of Atherosclerosis in Patients With CGD and Other Disorders of the Immune System
5) Multi-Analyte, Genetic, and Thrombogenic Markers of Atherosclerosis

6) Understanding the Genetic and Hereditary Basis of Atherosclerosis
About 1098632 results for: ALL(atherosclerosis)

Search within results A | A Results [ﬂ 1 | See all resources at NCBO

Refine Results 1. @, Atherosclerosis (arterioscleros

http://www.netdoctor.co. uk/diseases/facts/atheroscer... , December 2010 S OASIes L) =JFy
...Home / Heart and blood / Heart health Atherosclerosis (arteriosclerosis - & | Rec ognized Terms found in query

Content Sources [al hardening of...consultant cardiologist What is atherosclerosis? Term watch Whatis | o -

Os 321380 an artery? An...arteries carry blood to the heart. Atherosclerosis refers to the build % atherosclerosis

O Sz:;:‘:;Direct :165169: UP offatly deposts-- | | herosclerosis (& [nos])

. ) arteriosclerotic vascular disease nos

() Patent Offices (88092) | | 2. ~\a Applications of Nanotechnology to Atherosclerosis, Thrombosis, coronary atherosclerosis

() MEDLINE / PubMed (77118) (‘E'/ and Vascular Biology -- Wickline et al. 26 (3): 435 -- Arteriosclerosis, heart disease: [arteriosclerolic] or

(] MD Consult (19071) Thromb05|s,.and Vascula!' Biology [chronic ischemic nos]

i . http://atvb.ahajournals.org/cgi/content/full/26/3/435, September 2010 i )

e more ..differentiation Fibrinogen/fibrin Mechanism of atherosclerosis/growth factors generalized atherosclerosis
Author (2] Arteriosclerosis...Applications of Nanotechnology to Atherosclerosis, Thrombosis, arteriosclerotic vascular disease
and Vascular Biology...have been applied to the arenas of atherosclerosis, vascular sclerosis

O Blumenthal, Roger S. thrombosis, and vascular biology... ) .

[ Nasir, Khurram ) areriosclerosis 5
(J Criqui, Michael H. 3. </ Atherosclerosis - Overview 2

O Takasu, Junichiro S http://www.umm.edu/ency/article/000171.htm, September 2010 S | (see all terms & resources
) Alison, Matthew ...Your Heart Maryland Heart Center Our Doctors Atherosclerosis - Overview 3

' Overview Symptom Treatment Prevention...arteries Plaque buildup - arteries o e
View more Definition of Atherosclerosis: Atherosclerosis is a condition in which fatty material § ““ BIOMEDICAL ONTOLOGY
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BioPortal SPARQL Endpoint

Documentation:
http://www.bioontology.org/wiki/index.php/

SPARQL BioPortal

Query interface: http://spargl.bioontology.org/

Example queries:
http://spargl.bioontology.org/examples

Sample code:
https://github.com/ncbo/sparqgl-code-examples




&
e Thank youl

e Web service documentation:

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

* Keep in touch
— NCBO Announce mailing list: http://bit.ly/oslLzng
— Software support: support@bioontology.org
— Twitter: @bioontology

— Facebook: http://on.fb.me/bioontology
— LinkedIn: http://linkd.in/ncbo-group

* Questions:
support@bioontology.org







