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SimCells = Multicellular Simulator
agent based => virtual laboratory bench

Controls i
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3D scene
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Dividing cells
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Cell adhesion: *
- can be changed for each type (more or less)
- the surface of exchange can be calculated and used in behaviours
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A single grain -

A cell can produce and

consume grains

A grain as
compared with
a single cell

Grains can, like cells, emit
signals.
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Grains have roughly the same ahilifies as cells: =signalling migration, division,
deletion, differenfiation, transformation {grain == cell or cell => graim).

The behaviours are described using the same graphical m anner.




Afield has:

- a concentration per mafrix element,
- a diffusion rate and

Source of a field:
a grain or a cell nucleus

Lines of iso-concentration
\
A single field

Beween 2 successive lines
of iso-concentration, there
are 2 order of magnitude

- a degradation rate

3 sources of field

Independent fields
can overlap.
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Cells and grains use fields

The fields can be detected by

grains or cells to differentiate,
move, divide or die.




Behaviours
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=> OpenCL code generation



Cancerouscells *
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The data can be exported in text format and imported in any spreadsheet

software.
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Examples

* Download SimCells => http://virtulab.univ-brest.fr
* Unzip, go in the folder bin => double click SimCell.bat

* Multicellular simulations
* Division
* Contact
* Apoptosis
* Migration
* Membranar adhesivity
e Different sizes
 Mecanotransduction

* Microscopic images integration



Conclusion

* Fully Integrated Dev Software

* Focus on what instead of how (with limitations)
* 4 scale levels (Cells, Grain, Molecule, Fields)

* Many entities can be simulated (>1 million)

e Used in teaching at Brest (High school, M1 & M2 Bio, M2 Info, 4A Medical
Jelg[ele])

e Used in research (next talk)



