From model to models

Constructing libraries of modular CellML models
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Modular Models

e Construction with recombination in mind

* Fine-grained reuse — mathematical equation level
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The CellMLlanguage was developed in response to the need for a high-level language to represent
and exchange mathematical models of biological processes. The flexible structure of CellML
allows modellers to construct mathematical models of the same biological system in many

> different ways. However, some modelling styles do not naturally lead to clear abstractions of the
(w)] biophysical concepts and produce CellIML models that are hard to understand and from which pr1q01plessuch as abstraction, standardization, and charactenzatx'on
(o] it is difficult to isolate parts that may be useful for constructing other models. In this article, satly to biology [M 200.5]-:”1‘9“ concepts haveproven totbe C}'“Clal
. we advocate building CellML models which isolate common biophysical concepts and, using er.:h- inother engineenng dlsc&pllqes n m"der to mature from “dedicated
(o] ) v E Sy NN e a i S g 3 _oing craftsmanship’ to successful industrial solutions. Arguably. to date
p guably

standardization nf hinlnnical narta nresents an annortinity tn devel- in cunthatic hinlnav ths hact svamnla af ench an annrnach ic the
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Constitutive E. coli o'° promoters

This section lists promoters that are recognized by £ coli ”° RNAP. o7 is the major £ coli sigma factor so there should be RNAP present to transcribe these
promoters under most growth conditions (although maximally during exponential gragth).

More...
-9 me Description omoter Sequence Rzailtaigﬁﬁs R':eg%?;%ﬁs
1v% BBa_l14018 P({Bla) ... gftatacataggcoagtactctottatyg
1v% BBa_l14033 P{Cat) ... agaggttccaactitcaccataatyaaaca
1v% BBa_l14034 Pi{Katf) .. taaacaactaacggacaattctacctaaca
BBa_I732021 Template for Building Primer Family Member .. acatcaagecaaattaaacaggattaacac
BBa_I742126 Reverse lambda cl-regulated promoter .. gaggtaaaatagicaacacgcacgotatta




* Registry of Standard Virtual Parts to complement the
Registry of Standard Biological Parts
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* Composition of models to provide in silico
simulations
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ttp://models.cellml.org

Support for vi.i models  S5aIML

% & | Models Home | Exposures | Workspaces |
(multi-file, imports)

CellML Model Repository

Main Model Listing

¢ o b
arlng O I I I O e S The list of processed model exposures (formats: 100 per page | full list), which are models that have documentation

pages generated from the metadata they contain. Alternatively, you may start browsing via the categories that are listed
below:

® Please note: Comments about the functional status or curation status of the models within this repository are the opinions
e We e I I prO] e‘ S roug of the CellML Model Repository curators. We do our best to accurately represent these models, but please contact us if

you have a query or issue with comments made on this site.

Browse by category

‘embedded workspaces’ "o

e C ular Circulation

Collaborative options :

e Excitation-Contraction Coupling

(Distributed) version
control



Next: Biomedical Applications
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Modular Model Construction

o biology. math. data. know!ede.
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Extensions - Annotations
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(Semi-Automated) Visualisation
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(Semi-Automated) Composition
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Summary

Constructing libraries of modular reusable
components in CelIML

Building larger models from those parts

Goal: to make it easier to build and understand large
models from reusable components.

Visualisation
Composition
Ontologies
Tools

Practices not perfect....
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