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Overview

¢ Information integration
e Through terminology integration

¢ Animals in ontological resources
¢ Other (ontological) resources
¢ Some Issues



Information Integration
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Integrating terminologies

Other
subdomains

Model
organisms

Clinical
repositories

\

[ SNOMED }

e
ﬁm 4

U MTA“S

NCBI ?W*’*"“‘“‘“

Taxonomy

Genetic
knowledge bases

Bi_omedical

literature

Genome
annotations




Terminology vs. ontology

¢ Terminological resources ¢ Ontological resources

e Collections of terms e Collections of

(e.g., controlled = kinds of entities
vocabularies) (substances, qualities,
processes)

= relations among them

e Useful for indexing and e Useful for reasoning
annotation

e MeSH, GO e UMLS Semantic Network,
SNOMED CT

Ontological gradient




Animals in ontological resources




f-
<> NCBI

Mus musculus

Taxonawyy 10 10030

Cfenbanic common name > house mouse
Rawikc: species
Tenetic code Translation table 1 (Standard)

Taxonomy
Browser

Entrez records

Cliher names:

COLUTION Name: Inouse
inchudes: transgenic mice
ichudes: nude mice
inchides: LE3 transgenic mice

inchudes: Mus sp. 1298V

rmisnomer: Wins mmscans

| Datahase nathe |Suht:ree links |Di.fect links
Mucleotide 8,144 435 7,804,794
Protein 194 404 153,541
Structure 1,636 1,636
(Jefome Sedquences 45 43
Mitochondrial genetic code: Translation table 2 (Vertebrate Mitochondnal) Fopset 7.805|  7.800
D Domains 7485 7485
Dotnains 12 12
GEOQ Expresstons || 5,602,009/5,602 004
UTniGene 43,1041 43,104
=T 52,676 52,676
Publfed Central 1,800 1,647
Tazonotoy 10 1

Lineagei jull )

cellular orgamsms; Eultaryota, Funmitdetaroa oroup; Metaroa, Eumetaroa; Blatena;

_oelomata, Deuterostotmia;, Chordata, Cratuata, Vertebrata, Gnathostomata; Teleostorm;

Euteleostomt, Sarcopteryon, Tetrapoda; Ammiota; Marmmalia, Thena, Euthena;

Buarchontoohres; Ghres; Eodenta; Sciaroonathy;, Iuroidea; hundae; MMunnae; Iius




Animals in the biomedical literature

¢ Check tagsin MEDLINE citations

e General: Animals, Comparative Study, Humans,
In Vitro, Pregnancy

e Specific animals

Cattle Hamsters

Chick Embryo | Mice

Dogs Rabbits

GuineaPigs | Rats

e Others. Age groups, Gender, Chronologic tags




Example from MEDLINE

Michael M eClan B, Wolz E, Davidowich A, Bausch T,

(renetic tomcity studies with gemstein.
Food Chem Toxcol. 2008 Jan; 440 142-55, Epub 2005 Hep 25,
PLAID: 16198038 [Publded - indexed for MEDLINE]

M e5H Terms: * M?:le
* A drnistration, Oral Mlice

* Aromals

Mice, Inbred Strauns
Micromicler, Chromosome-Defective/chercally induced

+ Anticarciooenc Aoents/clazsification
* Anficarciogenc Agentsitomoity®
+ Bone Marrow Cells/drig effects
* Bone Marrow Cellsfpatholooy

¢ Cell Line, Tumor

+ Female

+ Cenistemdclassfication

* Jenistemitomcity™®

¢ [eulcerma Lo178 drug therapy

* [eulermia L5178 enmymolooy

+ [eukerma L5175/ genetics

Micromicleus Tests
Mutacencity Tests™
Mutasens/classification

hutacensitomeity™

Tutation

Fats

Flats, Wistar

salmonella typhimurnm/ dre effects
salmonella typhrmurmumn/oenetic s
salmonella typhimurnen/metabolism

Thyrdine Emasel/deficiency
* Thyrmdine Einase/oenetics
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W Lrirnals [BO1]

Arimal Population Groups [B0O1.0501 + . .
Chordata [B01.150] + Animals in MeSH

Invertebrates [BO1 5007 +

Anirnals [BO1]
Arnimal Population Groups [EO1.050]
Arinals, Laboratory [BO1.050 1949
Arnimals, Inbred Strans [B01.050 155 5207

Armals, Congeme [BO1 050 14

» Mlice, Inbred Strains [E01.050.

Wice, Inbred A [BOT.

Whce, Inbred AEE |

Lrimals [B01]
Chordata [E01.150]
Wertebrates [BEO1.150 500
Mammals [BO1.150.900.649]
Eodentia [BOT. 150,200 64% 565
MMundae [BEO1.150.900 649 565 635]
Munnae [BOT. 150,200 649 865 635, 505]

P Llice [BE01.150.900.643.865.63

Ilice, Congenc [BEO1

Wice, Inbred Strams [

hice, hdutant Strams

hlice, Transoeme [BO
Eats [BO1.150.900 649 865 653




Mice in MeSH

Mlice, Congemc [BOT.150.900.64% 865,635 505,500, 150]

Mlice, Inbred Strams [BO1. 150,300,649 865 635 505.500.400]
Mice, Inbred A [BO1.150.300.643. 8565 635 505.500.400.300]
MMice, Inbred AEE [BO1. 150 200,643 565 625505 500.400.315]
Mice, Inbred BATLE C[BO1.150.900.64% 865.635.505.500.400.355]
Mice, Inbred C3H [BO01. 150,200,643 565,635 505.500.400. 355]

Miice, Mutant Strams [BOT. 150.900.64% 865 625 505 500.550]
Mice, Bioza [BO1.150.900.64% 865,635 505.500.550.100]
Mice, Inbred mdx [B0O1. 150,200,642 565.635.505.500.550. 265]
Mice, Jinpy [BO1. 150200643 565.635.505.500.550.430]
Mice, Enockout [BEO1.150.300.64% 565 635 505.500.550.455 ]
Mice, WNeurclogie Mutants [BO1.150.300.64% 865 635 505.500.550.450]
Mice, Mude [BO1.150.300.643. 865 635 505.500.550.500]
Mice, Obese [BEOT.150.300.64% 865,635 505.500.550.530]
Mice, Quaking [BO1.150.900.64%9 865 655 505.500.550.560]
Mice, 5CID [BOT1.150.900.64% 865,635, 505.500.550.750]

Mice, Transgenic [BO1.150.300.643 565635 505.500.500] +




Mice in UMLS

Domestic mammal

Mice, Inbred HRS

House mice

Laboratory mice

OTHER DOMESTIC ANIMAL SPECIES
(N ON -PRIMATE)




Mice in UMLS

House mice

Laboratory mice
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Other (ontological) resources




Open Biological Ontologies

¢ Extended family of the Gene Ontology (GO)

¢ Collaborative development
e http://obo.sourceforge.net/

¢ National Center for Biomedical Ontology
e http://bioontology.org/




[l anatomy

[+] cell type
O B O [[lgross anatomy
open biomedical ontologies [ animal gross anatomy
C. elegans gross anatomy
Drosophila gross anatormy
ev'oc [Expressed Sequence Annotation for Humans)
[-] fish anatomy
[+] iedaka fish anatomy and development
febrafish anatomy and development
[l human developmental anatomy
Human developmental anatomy, timed
Human developmental anatomy, abstract
[+] Mosquito gross anatormy
[-] mouse anatamy
Mouse adult anatormy
Mousze anatomy and development
[-] microbial anatomy
Fungal anatormy
Dictyostelium anatomy
[-] plant anatormy
[2] Arabidopsis anatormy
Cereal anatormy
[+] Waize anatomy
Plant anatormy




[-] development
O B O [-] animal development
- . _ C. elegans development
open biomedical ontologies
Drosophila development
e C [Expressed Sequence Annotation for Humans)
medaka fish anatomy and development
Mousze anatomy and development
Plasmodium life cycle
Zebrafizh anatomy and development
[l plant development

plant growth and developmental stage
Arabidopsis development

cereal plant development

-] phenotype

cereal plant trait

context of phenotype

eV [Expressed Sequence Annotation for Humans)
human diseases

mammalian phenotype

medaka fish anatomy and development

mouse pathology

plant enviromental conditions

phenotype attributes and values




Some 1ssues




Ontology vs. formalism

¢ Ontology languages
e OWL
e Protege
¢ Markup languages
(format/syntax for exchanging data)
e CelML
e MAGE-ML




Ontology and granularity

¢ The information represented in most ontologies
may not be fine-grained enough for some
biological applications
e Strain

¢ Ontologies: represent classes of entities
VS.
Biological experiments: refer to instances




Phenotype ontologies

¢ Emerging ontologies
¢ Fine-grained
e Attributes

=« Relative Age
= Carbohydrate Concentration

e VVaues

= Round
= Tactile Hyperresponsive

¢ Multiple organisms

Examples from PATO
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