Cell colony of interest
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What mechanisms might be driving cell

colony expansion?
Cell motility Cell-to-cell adhesion Cell proliferation
Is the mechanism present in the cell colony?
« Visual inspection - Does the « Viisual inspection - Are there * Visual inspection - Does the
cell population expand without clusters of cells? number of cells increase over
proliferation? = Western blotting or time?
+ Western blotting or immunofiuorscence to confirm
immunofluorscence to confirm expression of commaon motility
expression of common motility markers (eg. E-cadherin or
markers (eg. Vimentin) N-cadherin)
Determine appropriate model p. ters?
= Cell diffusivity (D) « Cell-to-cell adhesion strength (q)  * Cell proliferation rate (A)
What type of experimental data is needed to estimate the model parameters?
* Population-scale images * Individual-scale images show- = Individual-scale images show-
showing the entire expanding ing the location of each cell in ing the location of each cell in
cell colony (no proliferation) the colony (no proliferation) the colony (with proliferation)
* Detect position of leading edge * Detect isolated cells using * Count number of cells using
using image analysis software image analysis software image analysis software
What techniques can be used to analyse the experimental data to estimate the model parameters?
» Compare the position of the + Compare number of isolated » Compare cell density over time
leading edge of the cell colony cells in the colony with in a region which is spatially
with corresponding simulation corresponding modeling data uniform with corresponding
data maodelling solutions
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Use model simulations to see if results match the
experimental data?

= Does the position of the leading edge of the entire cell
colony match?

» Does the cell density profile throughout the entire cell
colony match?

+ Does the number of isolated cells in the colony match?

Can we make predictions using independently

estimated parameters?
Yes No
Conclude that the model is Collect additional data

appropriately calibrated and repeat process



