A multiscale model of complex endothelial cell dynamics in early angiogenesis
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Set- | Specifications Figures

up
N# =25, NY =29 For WT cells: Figs 7, 8,
. . . . 10, 13, 14 and S7-S9 Figs.
Jpp— — T. — — s )
Linir = {0 = (i, 1y)" + 7w = 1,2, 3y = 14,15} For mutant cells: Fig 15,
Tvp={i=(1,i,)7 : i, = 14,15} $3-S9 Figs.
Sinit = T

Cinit = 0.0, mjpng = 1.0

V € {0, 2500, 25000}, uniform distribution over the lattice, which correspond to 0, 5
and 50 ng/ml VEGF concentration, respectively. The exact value specified in the text.

Setup 1: Individual sprout

Simulations with this setup are performed with WT and mutant cells (see S1 Table
and S1 Appendix, respectively).

N# =25 N{ =29 Fig 9
Tinit = {i = (iz,iy)T ¢ iy = 12,13, i, = 1,..,29}
IVP = Ivnm‘

Sinit - not specified
Cinit = Cmax, Minit = 0.0

V(ig,iy) = 2500%. This corresponds to a VEGF gradient linearly increasing from 0
I
to 5 ng/ml along the y-axis.

Setup 2: Vessel in VEGF
gradient

Simulations with this setup are performed with WT cells (see S1 Table).

N7 = 25, N}/ =29 Fig 11
Tinit = {i = (izyiy)T ¢ (ip —13)2 + (i, — 9)2 <5, i € T}
< Ivp = Linit
g
< Sinit - Not specified
8 Cinit = Cmax, Minit = 0.0
i V(ig,ty) = 2500%. This corresponds to a VEGF gradient linearly increasing from 0
I
= to 5 ng/ml along the y-axis.
5
«n Simulations with this setup are performed with WT cells (see S1 Table).
N? =25 NV =2 Fig 12, Table 3
5 Linit = {i = (ix,iy)" + in =1,..,25, iy = 1,2}
S
a Ivp = Linit
n
~
g Sinit = T
g
3 Cinit = 0.0, Mpge = 1.0
< V' = 15000, corresponding to a constant uniform distribution of VEGF at the concen-
g tration 30 ng/ml (used in [1]).
-
% Simulations with this setup are performed with mutant cells (S1 Appendix).

S4 Table. Setups of simulation experiments. For each setup of numerical simulation we specify the lattice dimensions,
N7 and NY; the set of indices corresponding to the vascular plexus, Zy p; the initial cell nuclei positions, Z;,:; the initial
polarisation direction, s;,;; the initial ECM and BM concentrations, ¢;,;+ and m;,;:, respectively; the VEGF distribution
over the lattice, V'; and cell line used in simulations.

2/3



References

1. Jakobsson L, Franco CA, Bentley K, Collins RT, Ponsioen B, Aspalter IM, et al. Endothelial cells dynamically
compete for the tip cell position during angiogenic sprouting. Nature Cell Biology. 2010;12(10):943.

3/3



