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An Ontology Annotation Method of Cell
Electrophsiological Models

TAKAO SHIMAYOSHI,! KAZUHIRO KOMURASAKI,tt AKIRA AMANO, "
TAKESHI IWASHITA,tt TETSUYA MATSUDAt!
and MASANORI KANAZAWA ttt

The importance of whole cell electrophysiological models to support the understanding of
biological mechanisms is increasing rapidly. Due to the complexity of the biological systems,
comprehensive cell models, which are composed of many sub-models, get complicated. There-
fore, the construction and the modification of these models are very difficult. To solve this
problem, we have been developing a graphical editor of cell model structure. The editor has
intelligent assistant function for manipulation of model structures using markup languages to-
gether with an ontology for cell physiological models. However, to use this function, model files
must contain the ontology ID. Here, we propose an ontology annotation method of CellML
files. The experimental results proved that the method is effective for the modification of
electrophysiological models.
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<7xml version®"1.0" aencoding=*130-8869-1°7>

<nodol nemo="gzampla® cmeta:$d="sample" mmlna="http://wvw.cell \
nl.org/collnl/1.0#" xmlns:callmls"http://wuw.collnl.org/colln \
1/1.08" xmlns:cpetas"http://www.collnl.org/metadata/1.04">

<!-- Dofinition of a componcnt-->
<component nane="godiun_chennel*>

<!-- Definition of variables -->

<varioble namo="i_Ha" public_interface="out" units="micro \
A_per_cz2® />

<variable naxow"g_Na" initial_valuo=*120.0" units="nilliS \
.per_ca2® />

<variable name="E_Na" unita="millivolt"” />

<variable name="time" public_intorface="in" private_inter \
face="out" units="millisecond” />

<variable name="V" public_interface="in" privata_interfac \
o="out" units="millivolt" />

;vuiubla name="E_R" public_intorface="in" units="millivo \
1" />

<!— Dafinition of rathemntical equations -->
<oath amlnsw*http://wwv.ud.org/1998/Hath/HathML">
<apply id="E_Na_calculation"><eq />
<ei> E_lla </¢i>
<apply><plus />
<ei> ER </ci>
<en cellml:units="millivolt"> 115.0 </cn>
</epply>
</apply>

<connoction>
<nsp_conponents component_1="sodium_channel® cozponent_2= \
“onvironnont® />
<map_variables variablo_i="tine" variablo_2="time® />
</connoction>
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/* calculation of scores of each olemont for all entries */
for{ ey € Bc ) {
for(oj € 0 ) {
a(e;, 05) = calculate_score(e;, 0;);

}

/* setting of initial candidates */
C=E.
for( ¢ € Ec ) {

Ocand(ei) = O;

do {
fized = false;

/* caleulation of certainities for all elements */
for(c; € C) {
re; = 3(ciyopr(ci)) / alei, opales));

/* fix of the eatimated entry for elementa */
for( sort ¢; by r¢; ) {
if( re; > threathold ) {
fixed.entry[ ¢; | = ony(ci);
C=0C—c¢q
for(cx € C){
Ocand(ck) = Ocand{ck) — b1 (ci);

fized = true;

}
}
} while( fized );
R4 i FY—RETATY XA
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1 CellML % b o —HiiJRMER
(a) Estimations for Components

Correct Valid
Targets | estimations | estimations
LRd 15 13 (87%) 15 (100%)
Kyoto 24 18 (75%) 21 (88%)
Jafri 14 12 (86%) 14 (100%)
ten Tusscher 13 12 (92%) 13 (100%)

(b) Estimations for Variables

Correct Valid
Targets | estimations | estimations
LRd 35 27 (77%) 33 (94%)
Kyoto 50 38 (76%) 48 (86%)
Jafri 27 24 (89%) 27 (100%)
ten Tusscher 24 21 (88%) 22 (92%)

CellML 77 A LA EN 5.
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ten Tusscher EF /L %4 {2 OW TR L7z CellML 7 7
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w1 http://www.cellml.org/examples/models/\
LR.II.model.1994.xml

#2 http://www.cellml.org/examples/models/\
matsuoka.ventricular.cell.model.2003.xml

#3 hetp://www.cellml.org/examples/models/\
jafri_rice_winslow_model_1998.xml

"4 ntep://www.cellml.org/examples/models/\
ten.tusscher.model.2004.xm)

B2 = &

Task | Assisted | Non-assisted
A 5 13
B 11 17
C 10 16
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