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SimCells allows the creation of virtual multicellular systems without
coding.

The biological problems are described thanks to an agent-based system
(agents + behaviours + environment) and are facilitated by a graphical user
interface.

Four scale levels are modelled:
- the multicellular scale (tissues => 1x1x1mm?)
- the cell scale (10x10x10 um?)
- the macromolecular (called grain) scale (I1x1x1 pm?)
- the molecular (called field) scale (1x1x1 nm?)

The environment is represented by a 3D matrix where all the agents evolve
and interact.

The physical engine of SimCells uses the computational power of multi-
cores graphical card, allowing the simulation of millions of cells.

This guide shows the possibilities of SimCells from the point of view of
the user.

The 3D is inherent to SimCells. A 3D modeller is on the way:







AGENTS

The main entities are the Cells, Grains and Fields. They are the main
agents of all multicellular simulations in SimCells. For each entity,
parameters can be changed and behaviours can be added (see part 2 -
BEHAVIOURS).
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A cell can produce and
consume grains

Grains can, like cells, emit
signals.

Grains have roughly the same abilities as cells: signalling, migration, division,
deletion, differentiation, transformation (grain => cell or cell => grain).

The behaviours are described using the same graphical manner.



A field has:

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

Source of a field:
a grain or a cell nucleus
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Independent fields
3 sources of field can overlap.

Cells and grains use fields

The fields can be detected by
grains or cells to differentiate,
move, divide or die.







BEHAVIOURS

Each agent can have one or more behaviours. A behaviour is made of a set
of conditions THEN a set of actions.




Each cell and grain can have zero, one or more behaviours.

A behaviour is made of
- a set of conditions, linked by logical gates (AND, OR, NOT)
- a succession of actions (after the THEN box)
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EXAMPLES

Many kind of cellular simulations are possible with SimCells. One
example is described here.




Simulation of the prostate tissue inflammation after surgery.
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DATA ANALYSIS

The number of cells, grains and field evolving during a simulation can be
displayed thanks to dynamic diagrams. All this data can be exported to a
text file and used in any spreadsheet software like Excel.

A video AVI file can be created in order to share and analyse the
multicellular pattern evolutions.
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The data can be exported in text format and imported in any spreadsheet

software.
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export.txt - LibreOffice Calc
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VIDEO CAPTURE

Simulation steps can be exported to an AVI video file.

& export.avi - Lecteur multimédia VLC — O >

Media Lecture Audic Vidéo Sous-titres  Outils Yue  Aide







SimCells is a software made to create multicellular simulations.

It has 3 kinds of agents: cells, grains and fields, allowing multiscale
simulations.

Behaviours can be added to the agents thanks to a graphical programming
language.

Exports can be made to treat the data in specialised software like Excel or
LibreOffice Calc.

A video capture is possible to observe in fast or slow motion a simulation.






