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USE OF MORPHOLOGY AND TIME SERIES DATA

Physiomeandsystemsbiologyhavebeenrecognizedasemergingandimportant
researchareasthat can integrate growingexperimentaldata at multiple levels
and scalesof the humanbody for better understandingof humanphysiological
functions[1,2]. The number of mathematical models describing biological
functions publishedin peer reviewed journals is rapidly increasing. Moreover,
complexityof eachof those publishedmodels increasesas the computational
performanceincreases. In this situation,followingproblemshavebeenoccurred.

These problems are obstructing promotion of sciencesand the knowledge
integration. The pioneeringeffort to overcomethese has been promoted by
CellMLproject[3,4] as a part of IUPSPhysiomeProject. CellMLis a XMLbased
markup languagewhich aims at describingmathematicalmodelsof biological
functions. The model written in the CellML format includes all information
necessaryto reproduce simulated results describedin the correspondingto
publicationabout the model.
Thisstudy is a continuationof our previousreport[5]. We haveproposeda XML
basedmodeldescriptionformat referred to as insilicoML (abbreviatedasISML).
For ISML,insilicoIDEis used to support the user for model and for automatic
generationof C++sourcecodesto numericallysimulatedynamicsof the models.
TheinsilicoIDE, togetherwith modeldatabases,is on the developmentto playa
role asa platform for in silicomodelingof physiologicalsystems.
Wedescribeprogressesof out platform development.

CONCLUSION
Severalfunctionalitiessuchasimporting andsimulatingpublishedmodelsin the
CellML model repository, browsing and editing a CellML model and then
exporting it as a new model either with the CellMLor ISMLformat, and newly
constructinglargescalemodelsby connectingnumbersof CellML/ISMLmodels
aredemonstrated. Benefitsto useboth ISMLandCellMLaredescribed. ISMLcan
deal with morphology of models, enabling the user to perform geometry
dependentmodeling and simulations. ISMLwith the insilicoIDEcan deal with
time series data, both simulated and experimentally acquired data, for
visualizationof dynamics.
Pleasevisit our HomePageandenjoyour System.
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Weconsiderthat a target biologicalsystemasanaggregateof elementsreferred
to asmodules,and thesemodulesare connectedwith relationshipsreferred to
asedges. Theusercanedit modulesand relationshipsbetweenmodulesusing
mouseoperatedGUI.
On insilicoIDE, the user

Ourplatform iscomposedof three parts.
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The following pictures are snapshotsof
the insilicoIDE. insilicoIDEcan show the
simulationresultastwo ways:

insilicoIDEcan deal with the morphology data and time series data.

insilicoIDEcan deal with time seriesdata
whichisobtainedfrom experimenttoo.
Thefollowingpicturesaresnapshotsof the
insilicoIDEwhich loadstime seriesdata of
capturedhumanmotion.

Type Aspect on insilicoIDE

module not encapsulated Aball-like object

encapsulated A ball-like object with square

edge ǎǘǊǳŎǘǳǊŀƭ ǊŜƭŀǘƛƻƴǎƘƛǇ Υ άƛƴŎƭǳŘŜέdash-dot line

ǎǘǊǳŎǘǳǊŀƭ ǊŜƭŀǘƛƻƴǎƘƛǇ Υ άŎƻƴǎǘƛǘǳŜƴǘέstraight line

ǎǘǊǳŎǘǳǊŀƭ ǊŜƭŀǘƛƻƴǎƘƛǇ Υ άŀǘǘŀŎƘƳŜƴǘέstraight line with arrow

functional relationship Red line

- Difficulty to reproduce simulation results of the published models
- Difficulty to reuse the models

http://www.physiome.jp

- Markup Language (insilicoML, ISML)
- Integrated Development Environment (insilicoIDE, ISIDE)
- Model Database (insilicoDB, ISDB)

CellMLCOMPATIBILITY
insilicoIDEhashighcompatibilitywith CellML.
insilicoIDE

- can load CellMLformatted models
- can export CellMLformatted models
- can create a model which has interaction 
with module which is written in ISML

Thiscompatibility enhancesthe reusability
of existingmodels.

- can create a new module
- can edit module property
- can connect edges between modules
- can edit edges between modules

Once,the modelconstructionis completed,the insilicoIDEcanexport the model
either asa C++/MPI-C++sourcecodeor asa ISMLfile.

- as a waveform
- as a morphodynamics


