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BioUML

* HanucaHa Ha A3blKax Java u java-script

* becnnaTtHaA, c OTKPbITbIM UCXOAHBbIM KOOOM.

* MaTemaTuyeckoe B1U3yasibHOe MmoaeNnpoBaHue
* MoaynbHOoe moaennpoBaHue

* [MogpeprknsaetT A3blKKU R, java-script, MATLAB

 loctyn K 6a3am aaHHbIX (Kegg, BioModels, Transpath,
etc.)

* AHannN3 AQHHbIX

 MopaynbHasa (plugin-based) cTpyKTypa

bonbwe nHdopmauyumn: wiki.biouml.org, bio-store.org
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CraHaapTbl ONMCAHNA moaeNneu

MaTemaTtunyeckoe onncaHue
 SBML (Systems Biology Markup Language, sbml.org)

BusyanbHoe onnucaHune
e SBGN (Systems Biology Markup Language, sbgn.org)

* BioUML-HOTauuA

OnucaHue YNCNeHHbIX IKCNeEPMMeHTOB

e Sed-ML (Simulation Experiment Description Markup
Language, sed-ml.org)




SBML

Eabml xmlns="http: / vww.shbml .org/shml /level 3/versionl /fcore" level="3" wversi

<model id="Heurc muscular junction" name="Neuronal Muscle signalling">

<listOfCompartment3as-
<compartment constant="false" id="muscle cyteoscol" name="" s3ize="0.0"
<compartment constant="false" 1d="ER" name="" 3ize="0.0" spatiallimen:
<compartment constant="false" id="synaptic button" name="" size="0.0"
<compartment constant="false" id="synaptic wesicle" name="" 3ize="0.0
<compartment constant="false" id="synaptic cleft" name="" 3ize="0.0"

</list0fiCompartments>

<1listOfSpecies>
<species boundarylondition="false" compartment="muscle cytoscl" consti
<species boundarylondition="false" compartment="muscle cytosol" conati
<gpecies boundaryCondition="false" compartment="muscle cytoscl" consti
<gpecies bounderylondition="false" compartment="ER" constant="false" 1]
<3pecles boundarylondition="false" compartment="muscle cytosol" conati
<species boundaryCondition="false" compartment="muscle cytosol" consati
<species boundarylondition="false" compartment="muscle cytosol" conati
<gpecies boundarylondition="false" compartment="muscle cytoscl" consti
<species boundarylondition="false" compartment="muscle cytosol" conati
<gpecies boundaryCondition="false" compartment="muscle cytoscl" consti
<species boundaryCondition="false" compartment="muscle cytosol" consati
<3pecles boundarylondition="false" compartment="muscle cytosol" conati

<3pecies

boundaryCondition="fal=se"

compartment="synaptic button" cons



synaptic cleft




HoTauuna BioUML



BusyasnbHOe mogennpoBaHue

 Tpaduueckas HoTaums (Hanpumep SBGN)
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BusyasnbHOe mogennpoBaHue

e [padunyeckaa HoTauua (Hanpumep SBGN)
* YucneHHaa moaenb (Java Kog,)

synaptic button F
2L chAT. wam

‘;:w = public double[] dy_dt{double time, double[]
choline———{_|——>{ Ach ‘Ach {
synaptic this.time = time;
e vesicle i~ this.x_values = x_walues;
final doukle[] dydt = new double[179];
“d'm t caleulateReactionRates() ;

14 ‘ synaptic cleft dydt[0] +rate RCTOOG0ZT-rate RCTOOGOZE
O dydt[1] +rate RCTO0E0Z%-rate RCTO0&03C
& A il dydt[Z] = -rate RCTO06044+rate RCTOOG04!
T = .. dydt[3] = +rate RCTO06046-rate RCTOOE04"
o open 2D dydt[1] —rate RCTO0E03T+rate RCTOOG03E
ER dydt[5] = +rate RCTO06044-rate RCTOOE04!
= ) dydt[6] = -rate ROTOO60Z9+rate RCTODE03C
dydt[7] +rate RCTO0E033-rate RCTOO0G03M
e dydt[2] +rate RCTO06048-rate RCTOOG04!
. dydt[7] +rate RCTOOG0Z5-rate RCTOOG0Z¢
ATP = dydt[10] = -rate RCTO0&0Z5+rate ROTOOGE0L
= dydt[11] = +rate RCTO06031-rate RCTOOG0:
dydt[12] = -rate RCTO060Z5+rate RCTOOG0:
dydt[12] +rate RCTO0E036+rate RCTOOED!
D (= dydt[14] = -rate RCTO06034+rate RCTOOGEO0C
e [ actn dydt[15] = +rate RCTO06050-rate RCTOOE0C
nr dydt[1:] -rate_ RCTO0&037+rate RCTOOEODD
Awrd4+T171 4rats DAMANENLT—rat+a DAMANAENE
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BusyasnbHOe mogennpoBaHue

 Tpaduueckas HoTaums (Hanpumep SBGN)

* YucneHHaa moaenb (Java Kog,)

* Pe3ynbTaT BbIMUCEHUN
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public double[] dy_dt{double time, double[]
{

this.time = time;

this.x values = x_vwvalues;

final doukle[] dydt =

caleulateReactionRates() ;

new double[1%] ;

dydt[0] = +rate RCTO060Z27-rate RCTOOE0ZE
dydt[1] +rate RCTO0E0Z%-rate RCTO0&03C
dydt[2] = -rate RCTO06044+rate RCTOOE04!
dydt[3] = +rate RCTO06046-rate RCTOOE04"
dydt[1] —rate RCTO0E03T+rate RCTOOG03E
ER ) dydt[5] = +rate RCTO06044-rate RCTOOE04!
dydt[a] -rate RCTOO0G0ZS3+rate RCTOOE03(
dydt[7] +rate RCTO0E033-rate RCTOO0G03M
dydt[2] +rate RCTO06048-rate RCTOOG04!
dydt[7] +rate RCTOOG0Z5-rate RCTOOG0Z¢
dydt[10] = -rate RCTO0E0Z5+rate RCTOOG0:
dydt[11] = +rate RCTO06031-rate RCTOOG0C
dydt[12] = -rate RCTO060Z5+rate RCTOOG0:
dydt[12] +rate RCTO0E036+rate RCTOOED!
dydt[14] = -rate RCTO06034+rate RCTOOGEO0C
dydt[15] +rate RCTO06050-rate RCTOOE0!
dydt[1:] -rate_ RCTO0&037+rate RCTOOEODD
Awrd+ 171 4rata DOAMOAMNAENL] —vat+a DOMANEN:
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YYcneHHaa moaenb

¢ dx
i flx,v,zt),
glx,y,z,t) =0,
z(t) = h(x,v, z,t).

ECMU trigger;(X,£) TOX = A,(X,t), i=1,..,m

X = (x4, ..., xy)" — BeKTOp BCeX mepeMeHHEIX MOJETH:;

x = (xq,...,Xg)7 — mepemeHHBle MOZETH, I1Ii KOTODBIX €CTb
IH(QdepeHIHATBHEIE VPaBHEeHHA

y = (x4, ..., X,)7 — HeH3BeCTHBIe alIre0paHIecKOH CHCTEMEI;
z = (z4,..,2:)7 — mepeMeHHBIe MOIETH, I1f KOTOPEIX €CTb

IpaBHIa NpPHCBAHBAHHA;



JKCNepuUMeEHT € noTpebaeHmnem conu

CpenHee apTepuarnbHoe AaBrieHne, MM pT. CT.
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MoaynbHoe moaenmposaHue B BioUML
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