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1. Peter Hunter:   Intro. PMR2  
2. Poul Nielsen:   CellML 1.1 modularity 
3. David Nickerson:  Workflows & GUI interfaces,  

    Linking CellML to fields  
    through FieldML   

      Catherine Lloyd:  Curation of CellML models  
4. Alan Garny:   OpenCell, status and plans 
 
30 mins Discussion  

Talks 



Intro to Physiome languages 



1. Minimum information standards 
2. Markup languages for models and data 
3. ML standard for the simulation experiment 
4. Models and data repositories 
5. Meta data standards for annotating the models 
6. Tools for authoring models, running simulations,  

visualising models and data 
7. Mechanisms for handling the reference 

description of a model  

Key requirements 



www.cellml.org 



www.cellml.org/models 



Electrophysiology 





Mathematics 







SVG diagrams 



PMR2 (Physiome Model Repository 2) 

models.cellml.org  
models.fieldml.org  

CellML1.1 API at www.cellml.org 
Initial FieldML API is now available at 

www.fieldml.org 
 

http://www.cellml.org/
http://www.fieldml.org/


models.cellml.org 

Currently about 500 models  
About half are curated  
Annotation is beginning  



Cell cycle  
(25 models)  

Novak et al 1998  

Calcium dynamics  
(63 models)  

Bertram et al 2004  



Cell migration  
(2 models)  

Spiro et al 1997  
Circadian rhythms  
(9 models)  

Goldbeter  et al 2008  



Electrophysiology  
(117 models)  

Bondarenko  et al 2004  

Excitation -contaction  coupling  
(15 models)  

Terkildsen  et al 2004  



Endocrine system  
(29 models)  

Kyrylov  et al 2005  

Lemaire  et al 2005  



Mechanical constitutive laws  
(11 models)  

Ben -Tal et al 2006  

Gene regulation  
DNA repair  
(3 models)  

Vilar  et al 2002  Aguda  et al 1999  



Metabolism  
(35 models)  

Cortassa  et al 2003  

Myofilament  mechanics  
(15 models)  

Mlcek  et al 2001  



Å Grange , Holford , Guentert , 2001  
A pharmacokinetic model to predict the PK interaction of L -dopa and  
benserazide  in rats (L -dopa + Benserazide ).  

Å Lockwood, Ewy , Hermann, Holford , 2006   
Application of clinical trial simulation to compare proof -of -concept study designs  
for drugs with a slow onset of effect; an example in Alzheimer's disease.  

Å Overgaard, Holford , Rytved , Madsen, 2007  
PKPD model of interleukin -21 effects on thermoregulation in monkeys.  

Å Tham , Wang, Soo, Lee, Lee, Yong, Goh, Holford , 2008   
A pharmacodynamic  model for the time course of tumor shrinkage by  
gemcitabine + carboplatin in non -small cell lung cancer patients.  

Å Yang, Tong, McCarver , Hines, Beard, 2006  
Population based analysis of methadone distribution and metabolism using  
an age -dependent physiologically based pharmacokinetic model.  

PKPD models  
(7 models)  



Signal transduction  
(43 models)  

Saucerman  et al 2004  

Chen et al 2006  



Neurobiology  (17 models)  

Å Bertram , Rhoads, Cimbora , 2008. A phantom bursting mechanism for 
episodic bursting.  

Å Butera , Rinzel , Smith, 1999. Models of respiratory rhythm generation in 
the pre -Botzinger  complex ..  

Å Cloutier , Bolger, Lowry, Wellstead , 2009. An integrative dynamic model 
of brain energy metabolism ..  

Å Friel , 1995. Ca2+  oscillations in sympathetic neurons: an experimental 
test of a theoretical model.  

Å Li, Bertram, Rinzel , 1996. Modeling  N-methyl -D-aspartate induced 
bursting in dopamine neurons.  

Å Ostby  et al, 2008. Astrocytic  processes explaining neural -activity 
induced shrinkage of extraneuronal  space.  

Å Phillips , Robinson, 2008. Sleep deprivation in a quantitative  
physiologically based model of the ascending arousal system.  

Å Purvis , Butera , 2005. Ionic current model of a hypoglossal motoneuron . 

Å Purvis , Smith, Koizumi, Butera , 2007.  Intrinsic bursters  increase the 
robustness of rhythm generation in an excitatory network ..  

Å Tabak , Mascagni, Bertram, 2010.  Mechanism for the universal  
pattern of activity in developing neuronal networks.  



Synthetic biology (5 models)  

Cooling , Rouilly , Misirli , Lawson, Yu, Hallinan , Wipat , 2010  
Standard Virtual Biological Parts: A repository of modular modeling  
components for synthetic biology  

Elowitz , Leibler , 2000  
A synthetic oscillatory network of transciptional  regulators  



Spatial encoding standard: FieldML 



models.fieldml.org 
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