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Standards

e Sharing, archiving, reuse, reproducibility
.:-Il:.. .
~celMl.  FieldML

@ML

* Bond graph-based modelling frameworks
e going beyond the math, capture the physics
e essential for cross-domain modelling
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http://co.mbine.org/

Meeting in Boston this October: http://co.mbine.org/events/COMBINE_ 2018
(travel grants available for US-based students!)
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Collaboration & comprehension

 Modularity and reuse
* Versioning, provenance, capturing key decisions
e Describing the model

e Common approaches for annotation — speak the “same” language

e cross-repository discovery
e cross-standard reuse and merging
e common software tools

* Discovering relevant information



https://doi.org/10.17608/k6.auckland.6790676

Physiome Model Repository (PMR

https://models.physiomeproject.org

m You are here: Home / Exposures / SED-ML example / vanderpol.cellml|

AUV Wizard  Exposure Root  Sharing
You are | Source

Na+ vanderpol.cellml Derived from workspace SED-ML
example at changeset 5257320c5ba4.
IS Annot by David Nickerson — last modified Sep 27, 2017 09:19 AM — History

Y here: H Protein M - Collaboration
ou are here: Home /Proten M 1t Van der Pol oscillator
Protein Modules L To begin collaborating on this work,
A kine ysed in the Create and run a simple CellML model: editing and simulation section of the tutorial, the classical Van der Pol please use your git client and issue this

25D S Journé qscillator is the first model described in the tutorial. The simulation experiment for this model described in the tutorial can be command:
2:3 potassium ion channel n Protein hiained by loading the corresponding SED-ML document into OpenCOR and executing the simulation. The results of which o . R
i & ttps: .
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Eskandari, Wright, Loo, +« NHI e N \{ \ \ ’ \ \ \ |
Kinetics of the Reverse Mod e NHI g 8 mait|minx 2] J \\ H'J ‘\L’ J \J \ J Model Metadata |
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ﬂ @ PMR Workspaces
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https://models.physi project.org/worksg f25d/rawfile/c702d05c6a698b7b97dbb5b106600a16abfbff97/potassium_ion_channel.sedml|
Runtime: valid.
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Semantic annotation

From Neal ML et al. PLoS Comp Bio, 2014.

g ) ™ Glycolysis
A Glycolysis PPP B A EER
“Gluc6P" ————p "gbp"
‘GlucBP” “gép” [Glucose 6-phosphate] [Glucose 6-phosphate]
! ! “fen" “FructP’ 4—————p “f6p"
AL f6p [Fructose 6-phosphate] [Fructose 6-phosphate]
“Glyc3P” “93p” “Glyc3P” 4——p “g3p”
Gl ldehyde 3- Gl Idehyde 3-
J TCA O Roephate] o nosphRte]
“Pyr”

“cPYR" 44— "Pyr
[Pyruvate] [Pyruvate]
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Epithelial Model Platform

[ mackenzie_1996#phenomon

[ mackenzie_1996#ion_concer

[ mackenzie_1996#rate_const

1 mackenzie_1996#ion_concer

] mackenzie_1996#rate_const;

[ weinstein_1995#NHE3.J_NH

) weinstein_1995#Concentratig

] weinstein_1995#NHE3.C_ext

[ weinstein_1995#Concentratid

] weinstein_1995#NHE3.C_int |

Home Model Discovery Load Models Documentation
o |
Epithelial Model Platform
vome  moaeioseovery 1o EPIthElial Model Platform
[ fux of sodium Home tModel Discovery Load Models Documentation
View || Add to Model
Model_entity Protein
] mackenzie_1996&#NBC_curre sm
Gens
Compartment

Sodium/hydrogen exchanger 3

SlcOal

in_1995#Concentrations.C_ext_Ma

s norvegicus (Rat) cell membrane, cytosol lumen

Sus scrofa (Pig)

kenzie_1996. celimiFrate_constants Ma_i

SLC5A4

Low affinity sodium-glucose cotransporter (Sodium/glucose cotransporter 2) or (SGLT2Z)

moTveqea |

C_s Na

Apical Membrane
Basolateral Membrane
Luminal Compartment
Cytosol Compartment
Interstitial Fluid
Paracellular Pathway

J_mec_Na J_mc_ClI

J_mec_KJ_mc_CI

G_mc_Na channel

G_mc_K channel

G_mc_Cl channel

J_sc_NaJ_sc K

G_sc_Cl channel

G_sc_K channel

G_ms_Na diffusive channel

G_ms_Cl diffusive channel

N I I I I B I I

G_ms_K diffusive channel
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Simulation experiments

Available experiments

e Annotate simulation experiments

This matrix shows the latest versions (visible to you) of the models and protocols in our database, with the
corresponding experiments.

L] L] L]
o CO m m O n S I m I I a r I ty to O I S Note that you can compare models’ behaviours under a particular protocol by viewing the protocol (click on a

column heading), selecting the 'Compare models' button, and comparing the experiments using models of

interest. The converse comparison (one model, many protocols) is available via viewing a model.

i d i Scove r S u ita b I e p rOtOCO | S to te St m O d e I S Alternatively, enable 'comparison mode' to allow selecting arbitrary experiments from this matrix view to

compare, Click on a column or row heading to select the entire column or row.
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5
W

Aslanidi atrial model 2009 ;
e He e

Aslanidi Purkinje model
2009

° ° Beeler-Reuter 1977

* Cardiac Electrophysiology Web Lab
Eernus 2002
Bondarenko 2004 Apical
Carro 2011 Endo
Carro 2011 Epi
Clancy Rudy 2002
Courtemanche 98
Decker 2009
DiFrancesco Noble 1985
Earm Moble 1990

https://travis.cs.ox.ac.uk/FunctionalCuration/db
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Clinical data annotations

= T Position

=l T Confounding factors

E QExertiGn

Q systolic F
: Q Diastolic E
Data Q Mean Arterial Pressure 5
Q Pulse Pressure  [E
T Comment [

State [ T Cuffsize [F

_—
e,

= T Sleep status

=HQrTit
= ? any event

= 24 hour average

?;’f E}Y T Specific location [E
/ ~ Protocol/ T Method [E
Events T Mean Arterial Pressure Formula ~ [§
\_T Diastolic endpoint £
H»\ g Device [E

@Iund Pressure T Location of measurement 5
ﬁ: Location

T Descrlptmn

mindmap representation of openEHR Archetype
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Clinical data annotations

‘ OPB:Chemical
concentration
property_of
AQL ﬁ CHEBI:potassium (1+) SPARQL

part_of
FMA:Portion of blood

Clinical data Clinical data annotations Oh:?nlual Model annotation ReMgsO'ltGir

Repository (SNOMED (T, LOINC) ology (composite annotation) posttory

Mapping
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Result: 5
Experimental &

Simulation Data -

. 0 250 =00 750 1000 125 7
Integration
g ™ select an |_reset zoom |
@ line 1 @ dog AP trace 423.cov @l-ﬂﬂgﬁ-’xF‘ trace 152.cov L
T LI P T L T POPPPPOPR Tl L LT T PRI

Extended prototype cardiac

electrophysiology web lab to link to P cann: O
experimental data described in an ]| g e

Al CellML Pratocol

Experimental data:

openEHR database. i ooy @ pacnzrerod &

location @

Retrieve candidates

ek ameeemeeeamreeeneeesreeesareessaressstessasesssneessneeissteisseeesneeesmeeesseeesereessstessssesssneesssseesseesssesesseseseees .

:__,. ..... e Exp e e i i _‘_.
Display  Dataset category species  location type pacingPeriod
@ dog AP trace 423.cov D electrop hysiology -

B @ dog AP trace_152.cov D electrop hysiology -

[] dog AP trace 170w O electrophysiology o
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