Supplementary Table 2. List of model parameters

ECM

Model parameter | Description Value Reference
LCpprol Proliferation probability for luminal cells 0.3054 Experiments, A
TUpprol Proliferation probability for mutated luminal 0.3054 Experiments, A
cells
TUpmig Migration probability for luminal cells that 0.3501 Experiments,
went through EMT (1)
LCpdeath Probability of death for luminal cells 0.00284 Experiments, A
TUpdeath Probability of death for mutated luminal cells | 0.00284 Experiments, A
TUrwalk Random walk effect on movement 0.5 Experiments,
1)
TUpmax Maximum amount of times luminal cells can 4 Experiments, A
proliferate (without mutations)
TUps Probability of symmetric division if 0.2967 B
proliferation for stem cells
TUpmut Probability of gaining a mutation for luminal 0.00015 (2),B
cells
TUantig Added antigenicity per mutation 0.005 B
TUmutmax Maximum amount of antigenicity luminal cells | 1 B
can obtain
TUadded values Added probability for gaining a mutation (for 0.15*TUa | (2)
cells that have one or more mutations ntig
already)
TUadded values Added maximum proliferation capacity (eac 0.75 B
time an additional mutation is gained)
TUadded values Added proliferation probability 0.001* B
TUantig
TUpKkill Probability of breaking down the basement 0.3 3),B
membrane by mutated cells
TUthrshBM Needed amount of mutations before 6 Arbitrary, C
basement membrane can be broken down
TUpmdiff Probability of affecting macrophage 0.8 (4,5)
differentiation by mutated luminal cells
TUthrshM Needed amount of mutations before 14 Arbitrary, C
macrophage differentiation can be affected by
mutated cells
TUpMMP Probability of breaking down surrounding 0 Variable, D
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TUthrshMMP Needed amount of mutations before mutated | 15 Arbitrary, C
cells can affect ECM break down
M1kmax Maximum Killing capacity of M1 macrophages | 11 Experiments, A
MZ1pkill Probability of killing by M1 macrophages 0.0918 Experiments, A
M1pmig Migration probability of M1 macrophages 0.8001 (2)
M1pdeath Probability of death for M1 macrophages 0.0147 Experiments, A
MZ1rwalk Random walk effect on movement of M1 0.8 (6), B
macrophages (if further away than 17
gridspaces)
M1speed Speed of movement 40 (2),B
Mlengagement Number of steps the M1 cell is engaged 60 (2),B
Duration
MlinfluxRate Amount of macrophages that enter the 1 D
simulation each time
MZlinfluxProb Probability of M1 macrophages entering the 0.08 B
simulation
M1linfluxadd Factor with which the influx increases after 3 B
killing the first mutated cell
M2kmax Maximum killing capacity of M2 macrophages | 11 Experiments, A
M2pkill Probability of killing by M2 macrophages 0.0381 Experiments, A
M2pmig Migration probability of M2 macrophages 0.8001 (2)
M2pdeath Probability of death for M2 macrophages 0.0147 Experiments, A
M2rwalk Random walk effect on movement of M2 0.8 (6), B
macrophages (if further away than 17
gridspaces)
M2speed Speed of movement 40 (2),B
M2influxProb Probability of M2 macrophages entering the 0 (5)
simulation
M2TUadd Added probability for proliferation of luminal 0.2985 Experiments, A
cells
M2engagement Number of steps the M2 cell is engaged 60 (2),B
duration
M2emt Probability of the M2 macrophage eliciting 0.75 (7),B
EMT in a mutated luminal cell if in range
Fpprol Proliferation probability of fibroblasts 0 (11), E
Fpmig Migration probability of fibroblasts 0 (1), E
Fpdeath Probability of death of fibroblasts 0 (1), E
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Fpmax Maximum proliferation capacity 0 (11), E

Frwalk Random walk effect on movement of 0 (1), E
fibroblasts
Fdiff Probability of fibroblasts turning into CAFs 0.75 (8)
when in range of mutated luminal cells
CFpprol Proliferation probability of activated 0.00838 Experiments, B
fibroblasts (CAFs)
CFpmig Migration probability of CAFs 0.2 B
CFpdeath Probability of death of CAFs 0.0054 (1),
Experiments
CFpmax Maximum proliferation capacity 4 Experiments, A
CFrwalk Random walk effect on movement of CAFs 0.5 Experiments, B
CFemt Probability of the CAF eliciting EMT in a 0.75 9),B
mutated luminal cell if in range
CFprom Added probability for proliferation of mutated | 0.5* (10)
luminal cells TUpprol
CFmmp Probability of surrounding ECM break down 0.9 B
by CAFs
CFm(diff Probability of CAFs affecting macrophage 0.5 Variable, D
differentiation
Cpprol Proliferation probability of basal cells 0.2 (12), F
Cpmig Migration probability of basal cells 0 (12), F
Cpdeath Probability of death of basal cells 0.01 (12), F
Cpmax Maximum proliferation capacity 10 B
Bpdeath Probability of death of basement membrane 0 Trivial
Bpprol Probability of proliferation for basement 0 Trivial
membrane

Supplementary Table 2. Model parameter values A -These parameters were determined by fitting them
to the obtained experimental data, using the PSO algorithm described in the Materials and Methods
section. B -These parameters can be freely chosen by the user. They were qualitatively tuned for these
simulations to yield realistic results. C -These parameters (thresholds) can be freely chosen by the user.
Increasing these parameters increases the amount of time it takes before disease can progress towards
the next stage. D -These parameters were set to zero for the performed simulations, but can be set to
higher values if the user wishes to include these processes/effects. E -These fibroblast parameters
were all set to zero, as the tissue resident fibroblasts are believed to be quiescent before they are
activated as CAFs in this case (11). F -Disruption of the basal cell layer takes place exponentially; only
0.7 percent breakdown in the first stage of PIN, 15 percent in the second stage and 52 percent in the
third stage. These parameters were qualitatively tuned to get values close to these. G -Distances from
which mutated cells affect macrophage differentiation and elicit ECM break down, the distances from
which CAFs can break down ECM or elicit EMT and the distance from which macrophages can elicit
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anchorage independent growth were found to be insensitive in the sensitivity analysis. The chosen
values are trivial (if bigger than 1).
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