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Simulations with empirical parameter values

To obtain insight in the relative importance of the assumptions included in our model, 

in the main text we study our model for dimensionless parameter settings.  In this 

supplementary text, we show that the main result of our simulations holds if empirical 

values  are  used  where  they  are  known.  For  the  unknown  values,  we  choose 

appropriate values for the remaining free parameters..  As we have discussed in the 

main text it is unclear to what extent these free parameters can correct for imprecise 

values  of  the  ``known''  parameter  values.  we present  here  an  example  of  such  a 

realistic model.  Table S1 we lists the values of the parameters and their units and 

Figure S1 shows an example of a simulation with these empirical values. 

In this set up, a lattice site represents an area of 2 µm x 2µm. The model domain is 

now a rectangular  dish of  size 500  µm x 700µm where 125 endothelial  cells  are 

placed behind a vessel wall situated at 60 µm from the bottom of the dish. The cells 

can migrate through a 50 µm large gap in the wall into the ECM towards the top of 

the dish in the direction of a tumor which we assume to be located beyond the top of 

the dish. The target area of the cells becomes 200 µm2 and the target length 30 µm.
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FIGURE S1. Example of a growing sprout at different time 
points. All parameters as stated in Table S1.



parameter value ref. description

εE_M 2 x 106 M-1s-1 [1] Decay rate ECM by MMPs

αM_V 2 s-1 - Secretion rate MMPs (we assume this value)

DV 6 x 10-11 m2s-1 [2–5] Diffusion coefficient VEGF

εV 2 x 10-4 s-1 [4, 6] Decay rate VEGF

DM 1 x 10-12 m2s-1 [7] Diffusion coefficient MMPs

εM 8 x 10-2 s-1 - Decay rate MMPs
We should consider the decay rate as a parameter that 
not only includes MMP decay, but all processes 
involved in restricting proteolysis to the direct 
neighborhood of the cell, such as MMP regulation by 
binding with TMPs and internalization of MMPs [8].

cE,init 4.5 x 10-4 M [9] Initial ECM density

cV (0) 1 x 10-12 M [10, 11] VEGF concentration at 'top' of dish, near tumor

cM,max 1 x 10-8 M [9] Maximum concentration MMPs

∆ t 2 sec Time step for PDE integration
(with 15 steps per MCS, 1 MCS = 30 sec)

∆x 2µm lattice spacing

χ 8 x 1013 Chemotaxis strength

Γ 1000 Haptotaxis strength

s 7 Saturation haptotaxis

η 200 Haptokinesis strength

ρmin 0.73 Threshold ratio for proliferation

λL 25 Area constraint

λA 25 Length constraint

TABLE S1. Model parameters with realistic values.
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