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* Ontologies authored in the Web Ontology Language
(OWL) can be tricky to author and understand

But we’'re starting to find ways of managing the
authoring and comprehension of these artefacts

Natural language versions of class descriptions;
Abstracting over ontologies to find “patterns” of axioms;
Scripting not hand-crafting axioms — exploiting patterns;
Making it easy to do the right thing — semantic
spreadsheets

Hiding the ontology and hiding the OWL
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e 27 millimetres

e Tail of 27 millimetres

e Mouse tail of 27 millimetres

 Mouse of strain x that is 28 days old, tail that is 27
millimetres

« Data is only as good as its metadata



la1saypuew Jo
Ajsianiun 3y



MANCHESTER

1524

-Protein covalent bond
-Protein domain
-UniProt taxonomy
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-Sequence types

-Pathway ontology
-Event (INOH pathway
ontology)

-Systems Biology
-Protein-protein

-Mosquito gross anatomy

-Mouse adult gross anatomy

-Mouse gross anatomy and development
-C. elegans gross anatomy

-Arabidopsis gr

-Cereal plant gross anatomy
-Drosophila gross anatomy
-Dictyostelium discoideum anatomy
-Fungal gross anatomy FAO

-Plant structure

-Maize gross anatomy

-Medaka fish anatomy and development
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and features interaction -Zebrafish anatomy and development
-Genetic Context BRENDA tissue /
Proteins enzyme source Pheonogype
Sequence Pathways Anatomy
Genotype Phenotype
Gene products Transcript Cell type Development  Plasmodium
life cycle

- Molecule role

- Molecular Function
- Biological process
- Cellular component

eVOC (Expressed
Sequence Annotation
for Humans)

-Arabidopsis development

-Cereal plant development

-Plant growth and developmental stage

-C. elegans development

-Drosophila development FBdv fly
development.obo OBO yes yes

-Human developmental anatomy, abstract
version

-Human developmental anatomy, timed version

-NCI Thesaurus

-Mouse pathology

-Human disease

-Cereal plant trait

-PATO PATO attribute and value.obo
-Mammalian phenotype

-Habronattus courtship

-Loggerhead nesting

-Animal natural history and life history
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o Making information
Disjointness explicit Open world
reasoning
 “Person and hasPet some not Cat”
« How many cats may a person have as pets?
« Cognitive complexity of OWL...
Coon logical
constructs -
Trivial
: Domain and range satisfiability
existential
guantification
Making Defined and primitive

definitions classes
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. number of patterns in an ontology

. Is the complexity of a given pattern

. the size of the ontology in axioms

: number of axioms captured in a given pattern
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Before reasoning

( Thing
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< TransitionMetalatom

After reasoning

1

i

(nttp://robertdavidstevens.wordpress.com/2011/05/05/an-
ontology-of-the-periodic-table-using-electronic-structure-
of-the-atom/)

Class: PlatinumAtom

SubClassOf:

Atom

and (hasValenceElectronShell some
(DShell
and (contains exactly 9 Electron)
and (hasOrder value 5)))

and (hasValenceElectronShell some
(FShell
and (contains exactly 14 Electron)
and (hasOrder value 4)))

and (hasValenceElectronShell some
(SShell
and (contains exactly 1 Electron)
and (hasOrder value 6)))

and (hasValenceElectronShell only
((DShell
and (contains exactly 9 Electron)
and (hasOrder value 5))
or (FShell
and (contains exactly 14 Electron)
and (hasOrder value 4))
or (SShell
and (contains exactly 1 Electron)
and (hasOrder value 6))))

and (hasAtomicNumber value 78)
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ontologies?

e 259 have an S-mesure of 1
e About 50% has an S-mesure of 2
e Then It sort of tails off

e (the previous slide’s ontology has an S mesaure of
580)
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« We have potentially syntactically (and semantically)
complex axioms, but most ontologies have axioms that
are more or less simple in terms of form

* We have cognitive coplexity of even simmple syntactic
constructs

« We have coplexity through size; lots and lots of simple
things become complex

 We also have to understand the domain description too
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« Is that OWL ontologies can be difficult to understand
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e Complex for whom?

e For the developer

— Add comprehension tools; they have to interact with
OWL, so make it easier

« For an ontology user:
— Don’t show them the ontology!
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e OWL is horrid to look at

 When being used in a tool by the ultimate users, it just
shouldn’t be seen
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Ehe Kidney & Urinary Pathway Knowledge
ase

Home About SubmitData Contact Acknowledgements FAQ

The KUPKB is a collection of omics datasets that have been extracted from scientific publications and other related renal databases. The IKUP
browser provides a single point of entry for you to query and browse these datasets.

Molecule Search  Advanced Search KUPKB Network Visualizer <= PI(B News

KUPKE_team A milestone in the KUPKE: 3000
wvisits!
Search genes, proteins, miRNAs or metabolites 71 days ago

hlapp KUPKE - really nice work from the
@kupkb_team - applied variety of solid
general purpose knowledge mngemnt techs
to niche area #bosc2012

152 days ago

KUPKE_team KUPKE presentation at
BOSC2012 available here:
slideshare.net/KUPKB_Team/jul... #bosc2012

#Fismb
Search 140 days ago

KUPKE_team The user manual for the KUPKE

Simply anter rgena, protein or miRMA " of interest into the guery box and press Network Visualiser is on-line to FuII!.I exploit
g=arch. You can search for multiple entibes per line and wa support a renge of identifiers the power of the KUPNetViz - Go to the
including entraz gane ids, gene names, uniprot ids and miRKA ids from MirBase DB. eg KUPNetViz page and enjoy

Search for TGFB1 or fransforming growth factor or 3172, We have currently collected ower 190 days ago

220 experimants, a8 summary of &ll the experimants collected is aveilable hara. If you
would like 1o submit your own datasets please choose the submit data tab above

The Kidney and Urinary Pathway Knowladge Bass has been developed in collaboration between the Renal Fibrosis Laboratory at INSERM, France and the Bio-health Informatics Group at the
University of Manchester, UK. This work has been funded by e-LICO project, an EU-FPT Caollaborative Project (2008-2012) Theme ICT-4.4: Intelligent Content and Semantics.
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Results View

The results table shows the KUPKB experiments that reference your search terms. You can sort the results table by clicking on the column headers.
The navigation tree below gives you a summary of your results and can be used to filter the results table.(hint: hold down ctrl to select multiple filters)

of Manchester

| Add Filter | * | Remowve Filter

_E| Visualize these results in KUPNetViz! |

¥ Cell (2
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Lower urinary tract (2) 2010
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http://www.e-lico.eu/populous

« Generic tool for populating ontology templates

« Spreadsheet style interface

Supports validation at the point of data entry

Expressive Pattern language for OWL Ontology generation
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e An axiom iIs a sentence in OWL

« Transform it into natural language to give a familiar
form for reading (and for input...)

e Body hasPart some Head

« All bodies have at least one part that is a head....
 Bodies have heads....

 ADbody has part a head

 ADbody has part x, has part y, has part z, has part ....
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nput: SNOMED-CT

1. Class: Diastolic hypertension
SubClassOf: Hypertensive

disorder

2. Class: Sustained diastolic
hypertension

SubClassOf: Diastolic
hypertension

3. Class: Labile diastolic
hypertension

SubClassOf: Diastolic
hypertension

4. Class: Secondary diastolic
hypertension

SubClassOf: Secondary
hypertension
and
Diastolic hypertension

OntoVerbal-M

Input and output of OntoVerbal-M

Output: English

Diastolic hypertension is a kind of
hypertensive disorder. More
specialised kinds of diastolic
hypertension are

esustained diastolic hypertension
and

/abile diastolic hypertension.
Another relevant aspect of diastolic
hypertension is that: secondary
diastolic hypertension is a kind of
secondary hypertension and

diastolic hypertension. 7

Output: Mandarin

DB HE A1 FSB A IR,
SYE T A LB AE 1L
TN LB I, AL i3 7
AR ISy - AR
DL NS ey L Gl
ISR, 7
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i A complex axiom example
Ei% Output: English

Renal arterial hypertension is a
kind of renovascular hypertension

Input: SNOMED-CT that Aas a finding site in a kidney

1. Class: Renal arterial
hypertension
SubClassOf: renovascular

OntoVerbal-M

Output: Mandarin

i (renal)&jfkartery)s9
(apostrophe) = il (hypertension)&
(is)—*F(a kind of) & &£
(renovascular)s i B (hypertension)
H1(among)ft(at) B (kidney) %
(structure) F-(upon) 4 (has)/#it
(finding site),

4
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Ontoverbal is a plugin for Protége 4
It generates natural language for classes in an ontology
http://swatproject.org/demos.asp

It groups axioms, aggregates repeating properties, organises
axiom types according to rhetorical structure theory, does some

msoothing of language

People can round-trip back to OWL

natural language

Finds favour as a way of generating natural languaage definitions

See also http://jamesmaloneebi.blogspot.co.uk/2012/06/ontology-
turing-test.html

better than with human written

rTIuALRl Iy vvii
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System architecture of OntoVerbal-M

Gathering axioms for a focused class (e.g.
Diastolic hypertension)

\ 2

Identifying notions of axioms

)

Grouping axioms according to their notions

l

Deploying groups in order into a top-level

Rhetorical Structure Theory schema

N\

English
labels and
lexicon
input

/

% English Mandarin ¢
generator generator
Output Output

English text Mandarin text

Mandarin
labels and
lexicon
input
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« Axioms (should) repeat themselves as patterns in an
ontology

e Patterns that represent accepted solutions to a
representation problem are design patterns

e A pattern doesn’'t have to be a design pattern
 They can just be regularities in the ontology
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g2 Regularity Inspector for Ontologies (RIO)
RIO .
Ontology Clustering S2 RIO Protegé
IRI Tool regularities 4.1 plugin

Regularity Views

DIMN 15l
NI Uull.

http://riotool.sourceforge.net/

* Tryptophan
vvvvvv
S Threonine

......
rrrrrr
nnnnnnn
aaaaaaaa
------------
........
uuuuuu
rrrrrrr
Leucine
Methioning

Histidine
uuuuuuuu



The Universit

-\._:r'l
er

MANCHESTER

of Manchest

1. Syntactic Regularity describing ‘Chronic findings’:

SR

?Chronic_finding EquivalentTo ?Disorder and (RoleGroup some

(‘Clinical course (attribute)’ some ‘Chronic (qualifier value)’))

2. Syntactic Reqgularity describing ‘Acute findings’:

?Acute_finding EquivalentTo ?Disorder and (RoleGroup some

(‘Clinical course (attribute)’ some
'‘Sudden onset AND/OR short duration (qualifier value)'))

Regularities expressed as axioms with variables holding similar
entities:

— E.g. ?Chronic_finding = [Chronic pyonephrosis (disorder),
Chronic pneumothorax (disorder)]
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Acute findings

Chronic findings

Number of clusters

pattern

describing the entities 34 >

Target entities not found in 12 1

a cluster

Axioms instantiating naming 76 (5%) 210 (11%)

« Entities not included in any cluster can be a starting point for tracing

design defects

— Eg. 'Chronic back pain (finding)’ was missing an existential restriction
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« We're getting more sophisticated in how we handle
OWL ontologies
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