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Ontology Alignment
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- To define the relations between the terms in different ontologies
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Example alignment system

SAMBO - matchers, combination, filter

Align Concept in Ontology-1 and Ontology-2

,Wﬂ_WTermino\ogy

[l Term. + Wordnet St
matchers: WI’Domain {UMLS)  threshold: ’W

,Wﬂ_l'Leaming M

ITD_I'Structure

"
Example alignment system
SAMBO - suggestion mode

nose_MA nose_MeSH
nasal_cavity_epithelium nasal_mucosa
definition: Ma:000 definition: MESH:A.04.531.520
SYTOMWIN: nEsal m 1 symeaTy: nasal eplthallum
part-of: nasal_c part-of:

nasal_cavity_epithelium
nasal_mumsna
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Example alignment system
SAMBO - manual mode
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System for evaluation
of ontology alignment

strategies - KitAMO
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alue Table - Microsof Internet Explorer provided by IDA. _loix|

A MeSHIUMLSKSearch,
basiar membrane| _basilar membrane| 10000
tectorial membrane| _tectorial membrane| 10000,
stapedius| stapedius| 10000,
D p: 1,000,
vestibular aqueduct| vestibular squeduct| 10000,
utride| _sacoule and utricle|
tensor tympani| ___tensor tympani
micdle ear| micdle ear|
spiral organ| organ of corti
auditory bone| ear osside|
cochlea) cochlea
sacoule sacoule and trile|
incus| incus|
auditory tube| _eustachian tube|
vestibular apparatus| vestioule|
stria vascularis| __stria vascularis|
cochlear duct| cochlear duct|
outer ear external ear|
inner ear Iabyrinth|
semiciroular canal] _ semicircular canal
sat
external acoustic meatus| ear canal
malleus| maleul
periymphatic channel|_cochlear agueduct

Volue Table-Microsoft Internet Explorer provided by IDA _loix|

W, I
(1.0UM,1.0TW) 2 0
(1.0UM,1.2TW): 2 0
Termwih 110) 19
Termwihi 65 8
Termwih: 19 2
UMLSKSearch 2 1
UMLSKSearch 2 1
UMLSKSearch 2 1

Recommendation of alignment
strategies

S O,
S5

Recommended
Segment Pair Alignment Strategy

Selection
Algorithm
a—sp
D i
2 g
> ER
-
: g2
g
\ $Pa -3
o g £
09 S cE
iz R
& g
gz g
alignment strategies g 2 &
g g

" I
Further reading

= Lambrix, Tan, SAMBO - a system for aligning and merging
biomedical ontologies, Journal of Web Semantics, 4(3):196-206,
6.

= Lambrix, Tan, A tool for evaluating ontology alignment strategies,
Journal on Data Semantics, VIII:182-202, 2007.

m Lambrix P, Tan H, Ontoloay al(ijgnment and merging, chapter 6 in
Burger, Davidson, Baldock, (eds), Anatomy Ontologies for
Bioinformatics: Principles and Practice, pp 133-150, Springer, 2007.

= Tan H, Lambrix P, *A method for recommending ontology alignment
strategies', International Semantic Web Conference, 494-507, 2007.
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Method for similarity-based grouping
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KitlEGA

m A toolKit for Evaluating Grouping Algorithms
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Selection of test case

Dara source: | Glyc-Funct-AnnEc-onlyGO = (DS3)

Grouping rule:
SemSim(GOcomb)>0.95 j
Grouping method: [ ConnectedComponents

Evaluation method:
[V Entropy

¥ Purity

¥ Mutallnformation
¥ FMeasure

Source of classes: | Glycolysis: by function =

next
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Specification of grouping rules

Specification of
grouping rules

Dara source: | Glyc-Funct-AnnEc-onlyGO = (DS3)

Grouping rule:

Grouping method: [ ConnectedComponents

Evaluation method:
[V Entropy

¥ Purity

¥ Mutallnformation
¥ FMeasure

Source of classes: | Glycolysis: by function ¥

next
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Pairwise grouping

Analysis
all pairs of ° ¥
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compared °
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Grouping rule:
SemSim(GOcomb)>0.95 =l

Data source: | Glyc-FunctAnnEc-onlyGO =l (DS3)
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Specification of

Grouping

[ Grouping ]
[ Evaluation ]
data entries in a group ® i
directly or transitively ) [ anayysis ]
similar to each other
(Conr omponents)
o ®®
° / r4
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©
all data entries in a group
similar to each other
(Cliques) ©®®
©
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Specification of

Grouping

Giye-Fuact-AnnEc-oniyGO — SemSim(GOcomb)=0.95 — ConnectedComponents — Glycoly

by function

roupNr|ClassNr,

Definition GO combined B
Triosephosphate isomerase. T -
hosphate isomerase).
I isomerase 1 [Fomo sapiens] 53
1 2 |AAAG0068 |g0:0003872

h 5 NP 001002021 [Ver phosphofctokinase soforma Bomo. | o007
- sapiens]
i b NP ooasy |[verphosphofeutokinase soforn b (Homo | _oon:co
sapiens
. [£o:0003524, £0:0016301,
1 7} NP_o02618 1!’:‘“3}:]" e 200000166, 20:0016740,
P (£0:0000287, £0:0003872
[£o:0003524, go:001630L,
1 o3 INP_o002gp  [Phosphofructokinase, muscle [Homo. lg0:0000166, $0:0016740,

==L [£0:0000287, £0:0003872

|6-phosphofructokinase, liver type
1 3 [P17858 |(Phosphofiuctokinase 1) l20:0003872




" JEE Specifationof " JEE Specifationof
grouping rules grouping rules
Evaluation Analysis
[ Grouping ] Groupii
Entropy: 1.0 [ Evaluation | Evaluation
Punity: 1.0 Glye-Funct-AnnEc-onlyGO + SemSim(GOcomb)>0.95 ~ ConnectedComponents — Glycolysis: by funcgon
Mutuallnformation: 0.8810530832230519 [ Analysis ] Analysis
Fleasure: 0.9930613526570048 & 12 49 M 42) 54 64 @ 8(4) 9Q12) 103 | IN=
2/0/0
14/0/0
= Entropy: average distribution of the data entries in each il 12/0/0
group among the classes /0
m Purity: average precision of the groups with respect to o Lins
their best matching classes
= Mutual information: correspondence on average A
between each group and class
.. .. 4/0/1
m F-measure: precision and recall of the classes with 5/0/0 — —rr~
respect to their best matching groups on average fatee poditives .
| false negatives « _"_I
" JEE " JEE
Analysis Analysis - comparison
m| DataSource | Rule GriMethod Classig | ¥of [ #of T #of Entropy Purity

group: 11(4) = class:10(5) = 401

N N[ D Definition. GO combined
sso |Pymvate dehydrogenase E1 component alpha subunit, somatic
1 0 possse [ e PO A 1£0:0004739
11 10 INP_000275 |pyruvate dehydrogenas (lipoamide) aipha 1 [Homo sapiens] g‘; ““:g“; G
[Pyruvate dehydrogenase E1 component betz suburi,
1 0 P o et GDAE B, 1£0:0004739
Pyruvate dehydrogenase E1 component alphz suburit, testis-
1 R el e N 1£0:0004739
5 0 [P10sis ¢ - 474

vruvate dehydrogenase complex, mitochond

5217(0.8848110636:

m Comparisons: use of different data sources,é;rouping
algorithms, and classifications, grouping on different
attributes, impact of threshold
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Further reading

m Jakoniene V, Lambrix P. A tool for evaluating
strategies for grouping of biological data, Journal
of Integrative Bioinformatics, 4(3):83, 2007.

m Jakoniene V, Rundgvist D, Lambrix P. A method
for similarity-based grouping of biological data.
DILS06, LNBI 4075, 136-151, 2006.




