A framework for visualizing
CelIML models
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:id="con_8_constants_K_Nernst_Potential"

pooTe
K_Nernst_Potential_math_0" xmiIns="http://www.w3.0rg/1998/Math/MathML">

<ci>E_K</ci>
<apply>
<minus/>

<ci>E_R</ci>
<cn cellml:units="millivolt" xmins:cellm|="http://www.cellml.org/cellml/1.0#">12</cn>
<lapply>
<[apply>
</math>
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" component_2="K_Nernst_Potential"/>

<map_! vanables cmeta id="con_8_mapVar_0" variable_1="E_R" variable_2="E_R"/>

</connection>

<connection cmeta:id="con_9">

<map_components cmeta:id="con_9_K_Channel_constants"
component_1="K_Channel" component_2="constants"/>

<map_variables cmeta:id="con_9_mapVar_0" variable_1="g_K_max" variable_2="g_K"/>

<[connection>

<connection cmeta:id="con_10">

<map_components cmeta:id="con_10_K_Channel_Initial_Values"
component_1="K_Channel" component_2="Initial_Values"/>

<map_variables cmeta:id="con_10_mapVar_0" variable_1="n" variable_2="n"/>

<[connection>
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Modularising CellIML/XML models

Guidelines for enhancing model

Celimi_Unis
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Isolating biophysical concepts that can
be shared between models at the
component or whole model level;!

[List of unitg

Integrator

Integrator

d(E)
d(time) U=

E[IY
E[F]
T[T
ElL]

lonic_C urrent AA[[L:]]
[ AG
1A=GA(V_EA) V{V]]

constructing models combining the
components, providing model-specibc

K_lonic_Current

K_Channel

which clearly identify the building
blocks; !

[Encapsulating
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Encapsulated components
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K_Conductance

using encapsulation to reduce the

(Integrator component)

complexity of models by creating sub-
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alphall]
beta[L]

Fast_n_Gate

[n gate parameters ]

[ B

[E] - reversal potential

models or to expose points where  |——
different implementations of particulan|| s,
details can be swapped in and dut. ==

variable
[type]

[T]- time
[1] -current
[L] - dimensionless

[G] - conductance

[V] -membrane potential
Aand E -species

X - gate

Colours represent
] Current Model
[l Gate Model

[ Integrator Model

[IL]-dimensionless (initial value) alpha and beta - gate constants[ K _lonic_C urrent Model

[F]- faraday’s constant

[G] - conductance

V - vottage
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Transformation of the CellML /XML model
Into an OWL format

This uses an ontology for representing =~ “>“="-“"%
CellML models and a method for cebonnectien
binding elements of these back to the
CellIML/XML model!

co:Group
co.GroupComponent
co:Import
co:MapComponent
co:MapWariable
co:Maths
A 4 co:Namediode
\ 4 co:Component
co:ImportedComponent
co:Model
\ 4 co:Units
co:ImportedUnits

co lUnit
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—— Annotation of the CellML /OWL model to an OWL

model of biophysical concepts

This involves developing an ontology that represents the physical and biological
concepts that are describeddeliIML models CellIMLBiophysicalOWL);!

I

K_lo

nic_Flow

Con[EP]

--------

Physical entity instance

Physical process instance

physicalEntity property which
connects the entities to
processes

Instance Name[Type ]

|:| Biological entity instance
|:| Biological process instance

- Biological role instance

- Biological compartment instance

Key
AandE -species Physical Entity Types Physical Process Types
M -membrane [T]-Time [PR]-Parameter
K - potassium [V]-Voltage [PL]-Pooling
n -gate [IVFinttialVoltage [ICO]-Ionlccurrent.
V - voltage [11-Current. [NPI-NemstPotential
T _time [L]-Dimensionless [PD]-PotentialDifference

IC -intracellular

EC —extracell

CP]-Capacitance
ular[ 1eap

Con - connection

Biological Entity Ty pes

Biological Role

[G]-Conductance [EP]-EqualityProcess

[P}Protein [R }FReactant

[S}FSmallMolecule [PO]-P_roduct
[PF]-PhysicalFactor [A]-Activator

Biological Process Types Biological Compartment Types
[TP]-Transport [CM}Compartment
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hiological:Biological
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hiological: BiologicalCompartment
hiological: BiologicalEntity
hiological: Complex
hiological: Null
hiological:PhysicalFactor
hiological:Protein
hiological: SmallMolecule
hiological:BiologicalProcess
hiological:BiochemicalProcess
hiological: ComplexProcess
hiological:DegradationProcess
hiological:EnzymeProcess
hiological: TransportProcess
hiological:BiologicalRole
hiological:Modifier
hiological: Activator
hiological: Catalyst
hiological:Inhibitor
hiological: Product
hiological:Reactant
physical:NernstPotential
physical:Parameter
physical:Pooling
physical:PotentialDifference

physical:RateConstantCalculation
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Generation of the biological model

Simplibcation of th&€€ellMLBiophysicalOWL model using the ontological
mappings, in combination with a set of graph reducing rules, to represent the
underlying biological view of th€ellML model.!
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s Visualization of CellML models
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Physical view generated from the annotated
CellMLBiophysicalOWL model
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