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How do Ontology Mappings
Changeinthe S
Life Sciences?
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Change Operations

Ontology Evolution Ontologies Changes

Extension set Ext(0,_,.1)| |Reduction set Red(0,_,.1)| |IRevision set Rev(0,_,.)
Add new concept, subgraph, | |[Delete existing concept, Split, merge, substitute,
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. Ongoing research, new findings — continuous modifications

. Periodical release of new ontology versions

Ontology Mappings relationship, attribute, ... == |subgraph, relationship, ... | |move concept, ...
. Set gf semantic correspondences between concepts Ontology Mapping Changes
of different ontologies Addition set Add(M,_,,,.,) = M,.,\M, Deletion set Del(M,_,..) = M,\M,,_

. Possible invalidation of previously determined ontology
mappings due to ontology evolution Cha nge Ratios
Aims

M,

. Investigate evolution of lite science ontology mappings 01, G- a,) 02, Ontology Change Ratio (OCR)
. . . . 1
+ Study impact of ontology evolution on mapping evolution @‘ OCR(0 ) |Ext(0,_,11) U Red(0,_ ;1) U Rev(0y 1)
. Future Work: Use known ontology changes to semi-automatically @ ‘ vovtll 0, U 0, 4|
adapt ontology mappings - -
P 9y MAPPINg {} y {} Mapping Change Ratio (MCR)
o 2 |Add(Mv—>v+1) U Del(Mv—>v+1)|
General evolution scheme & MCR(Myp41) = M, UM,
1% v+1
M nfology version 3 3 4
| ’_ ________ 1 + ‘ 0 840:035 persion ‘ ‘ OCR(01,_,) = = OCR(02,_,) = ¢ MCRM;.;) = =
version (Mo o2)
l l l diff(0,0,,,) Difference between Mabni ADD DEL o
' | two ontology versions apping Impacl' ratio (’R)
| M | g varcons {{by,bz), 1 {{ba o), {c € Ocnl3c’: (¢, ¢') € Mcp V (¢, €) € Mg
--------I-('-]' ------- L v Versionprsjm%er Ontologies (fl,fz)} dl,dz)} IR(OCh: MCh) — gL . Ch ' Ch
k Current version | OCh |
) . ) EXT ({f, gibo{ fa}| 2/3 0
diff(01,,,01,) mdiff(M, ,,M,) |diff(02, ,,02,) Fraction of additive ontology changes that lead to new correspondences:
RED) 2 hdo) 0 - Och = Ext(01;_2) UExt(021.;) = _2
...... M REV [{b.}fe} | 1/2 | 1/2 Mgy, = Add(M4_,) IR(Ext, Add) = 3

Evaluation

m Add(M,_,,.,) ™ DelM, . )=~ |M,.,|

Three Life Science Match Problems Mapping Changes

000 NameSyn, MolecularBiology ;008 ©
* Analyze versions between 2006 and 2010 g b
= | , 5
More correspondence additions S 400 1200 &
Adult Mouse Anatomical NCI Thesaurus Anatomy e : . B
' o + High degree of deletions 200 600
MGY Dictionary (MA) part (NClTa) — 9 9 0 Lo
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(GO Molecular Functions (MF) Biological Processes (BP) GO DA D DA D A A DD

Ontology And Mapping Change Ratios

=& Biology

Yy Chemistry ‘;ﬂ'“' Chemical Entities of NCI Thesaurus (NCIT)

N Biological Interest (ChEBI) —OCR -=-MCR(Name 0.6) MCR(NameSyn 0.6) -+-MCR(Context 0.6)
10 Anatomy 1.0 MolecularBiology L Chemistry
0.8 0.8 0.8 .
3 Meta-dat - Name | - 06 06 T /R
era-aara Preprocessing :: \ Selection 04 04
based Matchers |Normalization m _D (t=0.6, Max1) 0.2 2 4 N C02 — A~
onfex . e w2 == 3
0.0 T {*ﬁs‘w‘ﬁ 0.0 - T T T T T T T T i 0.0 + T T T T T T T |
VYO NV OO D D Y O Y 0 ) O A0 AV VYO IO DO DO
B A NN NSO
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Ontology and Mapping Growth Ontology Change Ratios
70 mOntology growth 1.0 —-=-Anatomy Correlation between Different stability for different
6.0 - %Z”;”Z g;g:’;wth 0.8 —— Molecular Biology ontolzgy an:l mapping match techniques "
S Contextgrowth | e Chemistry change factors Context - most unstable
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8,806 Initial ontology/mapping size
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S 30 - % Impact of Ontology Changes on Mapping Changes
% = i > 9 Z —~>Add |—>Del —>Add |—Del —~>Add |- Del
. %// // /f:;;:zg-;;% O S0 e e DS D Anatomy _ o5 | 18.7%| 01% | 7 | 00% | 7.8% | 89 | 6.8% | 4.1%
| Anatomy Molecular Biolol Chemist | M FFE N Molecular Biology | 2,359 | 4.6%| 0.7% | 223 | 2.4% | 8.8% | 2,209 | 3.5% | 2.1%
g = v WY B P P Chemistry 8,377 | 11.7%| 1.2% | 366 | 3.5% | 5.3% | 6,441 | 8.1% | 4.0%
Anatom Heavy changes Most correspondence Most correspondence 5 . nh deqgree c
relativel st);l ble for Molecular Biology and additions are caused deletions are caused apping changes causec
y Chemistry by ontology extensions ] by ontology reductions oy ontology revisic




