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Scientists often leverage computational models of biological The figure below presents some of the information with which we have e Mombrane
systems to investigate hypotheses which are difficult or enriched a cohort of kidney models meta-data in the form of semantic L Gompar
prohibitively expensive to achieve experimentally. Such annotations available in the Physiome Model Repository (PMR). In

investigations are best achieved by utilizing suitable particular, we extracted each of the mathematical variables from the E
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o _ Model Discovery
We have developed a web-based tool, the Epithelial Modelling

Platform, for discovery of relevant models and assemble them Utilizing these biological annotations, we are able to frame queries to PMR

into a novel model customized for investigating their using biologically relevant terms. Our prototype web interface presents the
hypotheses. While our tool specifically focuses on epithelial search results obtained from querying the PMR services with the biological

transport, by utilizing relevant community standards and context; including models of similar biology and a recommender system. Model Composition

publicly accessible knowledge repositories, it is extensible to https: //aithub.com/dewancse/model-discoverv-tool | o | | |
other areas of application. The platform abstracts underlying P>-//9 ' Y Once a user is satisfied with the model built and graphically

Epithelial

mathematics of the computational models and provides a visual __ Modelling edited using our platform, they will then be able to generate a

environment which mimics biophysical phenomena of an novel model meeting their requirements. Utilizing the modularity
epithelial cell. Search Evenyting - | lux of sodium and reuse capabilities of CellML, we are able to create a new

CellML model by directly reusing and customizing the existing
models discovered by the user.
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Presented below is an overview of our knowledge management HodoLeniy

chang_fujita_b 1999 cellmi#solute concentrations.) sc MNa Flux of Ma+ through Ma-K-ATPase from cytosol compartment to tissue Homao SLCEAT1 sodiumiglucose

I tf I,.T.] b : d I d d t 1 I . d - t h - k fluid compartment across basolateral cell membrane sapiens cotransporter 1
p a O r e I n g eve O p e a n u I I Ze I n I S W O r . chang_fujita_b 1999 cellml#ms_sodium_flux.G_ms MNa Flux of Na+ through Ma diffusive channel fro I urninal compartmeant to Homo SLCEAT sedium/glucoss d - - -
tissue fluid compartment across parac o ' ' M 0 e ve r I I Ca t I O n

chang_fujita_b_ 1999 cellm#me_sodium_flux.J mc Ma Flux of Na+ through Na-Cl cotransport  Recommender S‘}" stem

C”ent/PC : C|0Ud/SEWEF chang_fujita_b_1999 cellmi#me_sodium_flux.G_mc_Na 2:15;';‘:F::r’::;:t;':::nizili:: ) - : . . For teStIng purpOsel We have begun Implementlng a Verlflcatlon
i B I e e system which allows users to discover simulation experiments
; ; ~ : ; ; lologcl Meaning: o o 1yt g spic s s which match the features of the novel models users create. By
cenmfé T © i = M executing these simulation experiments with the novel models
Model editing & simulation Ogit ~ iﬁkg:iii Protin: soduminGlogen exchange 3 and comparing to previous model predictions and/or
&L ! / . ; Focmendatorslsugiesions b cnoxsing motl n U experimental or clinical observations we are able to provide the

"lceIIML ool sobanhydun g G user with some measure of verification that their model

I S Eplthellal MDdElllng Platform : low affinity sodium-glucose cotransporter (mouse) p
T match d t match isting k led tured in th
sodium/potassium-transporting ATPase subunit alpha-1 (rat
.g. o | : ) - () atches, or doesn atch, existing knowledge captured in the
R n, F : P I Alternative model of sodium/hydrogen exchanger 3 . . . I
1. Search/discover epithelial transport maodsls I Not Exist t t | d
: 2. Cluer',rGLSt mphm eadable name e R R I Va rlous repOSI Orles u I |Ze "
Model annutatmn I from reference ontology UR' | ! s EBI Ontology | Kidney model in PMR
* I 3. Loaddis dm dels | | Lookup Service | sodium/hydrogen exchanger 3 (human)
e el : : : mll’r e Tl'?'d tgl i:"ﬁ 3 : the Platform e ! low affinity sodium-glucose cotransporter (mouse) Search o e e
’ 1 sodiumdolucose cotrans erif )
: E SemGen -"CE“ML @ : for visualization and graphical editing | sodium/glucose cotransporter 1 (human)
| Semces  *annotate, merge and decompose models I 5. Rec m"?_ nder "rt em to guide model I
I * singular, composite and human readable | 1 compasition _ ) _ :
I annotation of model entities | I 7. Send suggested protein models, i.e. protein 1 I C) Sav SELEGT  Frotocol [t ——
I I I IDs, in the recommender system to EBl in | 0se ave
I | I der to retrieve a mat for ranking ' I e : ]
_____________________ - = I I I Web services: 1 351t £ MRy & ) o MR 2o EPTERY P
I | I a) WsDbfetch l oo chang fuita b 1909 pci s - | BAl chang fuji_b_ 19905018 551 B d‘nw_ﬁ.lji‘ln_b/‘lw_pcl_ﬂ
: I : b) Clustal Omega | M I ] 200 S i yd
e e | odeling Platform 7 E
| S0.005 G005 - '5:.::5
| ! o Foo - -
_________________________ I e e e e e e e e e e e e e e - o - / 200t 1 - EptIII
. 7 200 Search Model Similarity Graph Epithelial Platform

I 0.0 - .
| A
ENC) =¥ I

- L L Presented on the top-right column is the web-based epithelial modelling T LT

platform to discover, explore and assemble models where users would be 7 E
able to create and verify new epithelial models. This platform allows = P “

Concentration Concentration

users to drag and drop models between apical and basolateral
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membranes. Solutes, e.g. sodium, potassium, will be floating in specific

This poster at compartments. Modelers and clinicians can use this platform to build
-.-. ;,ﬂ models to help investigate specific research questions and hypotheses. E s 2 .
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