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2  Supplementary table 1: Number of molecules at to
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Parameter

Mechanical min. magnitude

Mechanical phase

Integrin activation delay

14 dissoc. time from I+ FAK comp.

FAK,t activation delay

FAKg4 dissoc. time from I + FAK comp.

Iact + FAK dissoc. time

RAS, dissoc. time from 1+ FAK+ RAS comp.
RAS,ct dissoc. form RAS + RAF comp.
RASact relaxation time

RAF ¢ dissoc. time

RAF, dissoc. time from RAF + MEK
Relaxation of RAF ¢

MEKact dissoc. time from RAF + MEK comp.
MEK ., dissoc. time from MEK + ERK comp.
MEK relaxation time

ERK activation time

ERK relaxation time

ERKy dissoc. time from RUNX2 + ERK comp.
ERK, dissoc. time from ERK,.: + OTHER comp.

RUNX2,.¢ dissoc. time from ERK,.y + RUNX24 comp.

RUNX2act dissoc. time from RUNX2act + DNA comp.
RUNX2 relaxation time

OSXmon dissoc. time from RUNX2,c¢ + OSXmon comp.

OSXmon + DNA dissoc. time from RUNX2,.¢
OSXmon + DNA dissoc. time from AP1

OSX 1 dissoc. time from RUNX2,c¢ + OSX,,,,; comp.
OSXnul + DNA dissoc. time from RUNX2,..¢
ribosome availability time from Riby o + OPNrNA
OPNgna dissociation time from available ribosome
ribosome availability time from Rib; av + OCNRna
OCNRgna dissociation time from available ribosome
ribosome availability time from Rib, o + ALPRNA
ALPRna dissociation time from available ribosome
ribosome availability time from Riby, &y + BSPrya
BSPgrnaA dissociation time from available ribosome
RNA dissociation time from Ribn comp

RNA dissociation time from complete ribosome
force tag probability

1, interaction radius

FAK..t interaction radius

RAS, interaction radius

RAF, interaction radius

MEK, interaction radius

ERKy interaction radius

RUNXZ2, interaction radius

OSXmon interaction radius

Ribyg comp interaction radius

cell radius

nucleus radius

protein’ s average velocity

protein’ s velocity variation

protein’ s direction variation

protein translation delay

transcription delay per mRNA

Integrins & angle on cell membrane distribution
Integrins ¢ angle on cell membrane distribution

Symbol

m

@

Tiy—1f e

Tif e +FAKnct—1g

TRAK 34— FAK et

Ti; . +FAK.. —FAKy

Ty . AFAK s +RAS 5 T; oo +FAK ey
If act +FAKact +RAS3—+ RASqce
RAS,..+RAFq—+RAS,

TRAS,..—RASy

TRAS,.+RAF,—RAF,.,

TRAFace +MEKg—RAFact

TRAF, .. +RAF4

TRAF ... +MEK 4 +MEK

TMEK .. +ERK 4 —+MEK ¢

TMEKace +MEKy

TMEK, . +ERK4—ERK, ¢

TERK,..—»ERK,4

TERK,.; +RUNX24 —+ERK .,

TERK ace +OTHER—ERKact
ERKpee +RUNX24—+RUNX 2,

TRUNX2,. +DNA—RUNX2,,

TRUNX2,. —+RUNX2,

TRUNX 2,0t +OSX mon— OSX mon

TRUNX2act +OSXmon +DNA —OSX mon +DNA
TRUNX 2,0t +OSX mon+DNA +AP1308X mon+DNA

TRUNX 2,0 +O0SX rmul = OSX mmut

TRUNX2,0¢ +OSX 1 +DNA—0SX ,,,, +DNA

TRibn av+OPNRNA — Ribay+OPNRNA
TRib,, +OPNRrNA — OPNRNA
TRib, ay+OCNRNA —Ribay +OCNRNA
TRib,, +OCNgna —+OCNRNA
TRiby, 4y +ALPRyA — Ribay +ALPRNA
TRib,, +ALPRNA —+ALPRNA

Riby, v +BSPRrNnA —Rib,, +BSPRNA
TRib,, +BSPrya —<BSPrNA
TRib, comp+RNA—Rib, comp
TRib. +RNA—Rib,
Fiag

Ry,
REAK e
Rpasy
RpaF,
RmEK,
Rprk,
Rrunx2,
ROSXmon
RRiby, comp
Rcell

Value

100

U0, 80]
5

30
7
7
14
60
14
10
60
10
8
88
8
50
10
6
10
10
60
20
30
0
40
50
20
75
20
75
20
75
20
75
100
100

Pro1,00y =

{0.9,0.1}
50

50

80

70

50

30

30

30

30

1000
400

2

1

w/10

95

600
uUlo,w]
U0, 2x]

Unit of
measure
pPa

rad

L I I B L T I B T B I T v v L T R I B T I B )

nm
nm
nm
nm
nm
nm
nm
nm
nm
nm
nm
nm/s
nm/s
rad

1/rad
1/rad
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5 Supplementary table 2: Parameters’ name, symbols and values.
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Parameter Symbol List of values Unit of
measure

Mechanical max. magnitude M {1000, 10000} uPa
Mechanical period P {10000, 50000, 2000000} s
MEK,ct dissoc. time from RAF,.. + MEK4 comp. TRAF .. +MEK4—MEK,... {10,90, 300,480,1320} s
MEKact dissoc. time from MEKact + ERKg comp. TMEK ¢ + ERK g +MEK 5. {8,90, 300, 480, 1320} 3
MEK, relaxation time TMEK e — MEK 4 {60, 90, 300, 480, 1320} s
ERK,.: activation time TMEKact + ERKq—ERKace {8,90,300,480,1320} s
ERK, relaxation time TERK,..—ERKq4 {90, 300, 480,600,1320} s
ERKact dissoc. time from ERKact + RUNX24 comp.  TERK__, +RUNX2; +ERK.., {10, 90, 300, 480, 1320} s

Supplementary table 3: Parameter ranges

Names, symbols, unit of measures and list of values simulated. Bold quantities represent the
baseline values. Where no baseline is present, then all possible combinations has been considered.

Each set of parameters has been independently repeated 10 times.
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