’ Reactants \ Products \ Rate
pll pl1+I1 5.7-107°
pl1+R7, pI1.R7, 1.0-1073
pI1.R7, pl1+R7, 1.0-1073
pI1.R7; pll 1.0-1073
pI1.R7; pI1.R75+11 1.0-1076
pI14+Recl.All pI1.Recl.AIl 1.0-1071
pll.Recl.All pl1+Recl.All 1.6-1072
pll.Recl.All pll 2.5-1073
pll.Recl.All pll.Recl.AT1+11 1.0-107!
pI1.Recl.AI1+R75 | pI1.R72.Recl.All 1.0-1073
pI1.R724+Recl.All | pI1.R75.Recl.All 1.0-1071
pI1.R75.Recl.AIl1 | pIl.Recl.AI1+R7, 1.0-1073
pI1.R75.Recl.AIl | pI1.R7,+Recl.All 1.6-1072
pI1.R75.Recl.AI1 | pI1.R7, 2.5-1073
pI1.R75.Recl.AI1 | pIl.Recl.All 1.0-1073
pI1.R73.Recl.AI1 | pI1.R75.Recl.AI1+I1 | 1.0-107¢
pGAF+Recl.AIl | pGAF.Recl.All 8.7-1072
pGAF.Recl.AIl pGAF+Recl.All 8.0-1073
pGAF.Recl.All pGAF 2.5-1073
pGAF pGAF+GAF 1.0-1077
pGAF .Recl.AlIl pGAF Recl.AI14+GAF | 2.0-1072
pRecl pRecl+Recl 1.5-1072
I1 I1+AI1 2.1-1073
ATl 3.0-1073
Recl+All Recl.AIl 5.6-107°
Recl.AIl Recl+All 1.4-1073
Recl.AIl 2.5-1073
GAF+GAF GAF, 5.0-1073
GAF, GAF+GAF 1.0-1073
GAF 5.0-1074
I 5.7-1073
Recl 2.5-1073
GAF, 1.0-1073
pAo pAo+Ao 1.0-107°
pAo+Ros pAo.Ros 1.0-1073
pAo.Rosy pAo+Ros 1.0-1077
pAo.Roa pAo 1.0-107°
pAo.Ros pAo.Roz+Ao 1.0-1077
pAo+Aos pAo.Ao, 1.0-1073
pAo.Ao, pAo+Aos 5.0-1074
pAo.Aos pAo 1.0-107%
pAo.Ao,y pAo.Aoy+Ao 4.0-1072
pAo.Aos+Rog pAo.Ros.Aos 1.0-1073
pAo.Ros+Aoy pAo.Ros.Aos 1.0-1073
pAo.Ros.Aos pAo.Aos+Ros 1.0-1077
pA0.Ros. Aoy pAo.Ros+Aos 50-10~%
pAo0.Ros.Aos pAo.Rosy 1.0-10*
pAo.Ros.Aoy pAo.Ao,y 1.0-107°
pAo.Ros.Aos pAo.Ros.Aos+Ao 1.0-1077

Table S3: List of reactions for the full multicellular model of System 3. Depending on whether the

1

reactions are associative or dissociative, reaction rates are in units of (molecules per cell)™1(s)~! or s~ 1.



’ Reactants \ Products \ Rate
pRo pRo+Ro-+Ro2 1.0-107°
pRo+Aos pRo.Ao, 1.0-1073
pRo.Aos pRo+Aos 5.0-1074
pRo.Ao, pRo 1.0-1074
pRo.Aos pRo.Aos+Ro+Ro2 5.0-1073
pRo.Aos+Ao, pRo.Aos.Aos 1.0-1073
pRo.Aos.Aos pRo.Aos+Aoy 5.0-10~4
pRo.Aos.Aos pRo.Ao, 1.0-10~*
pRo.Aos.Aos pRo.Aos.Aos+Ro+Ro2 5.0-1073
Ro 4.0-107°
Ro2 1.0-1073
Ao 1.0-1074
pR4 pR4-+R4 1.0-1072
pR4+Ro2, pR4.Ro2, 7.0-1074
pR4.Ro2, pR4-+Ro2; 1.0-1073
pR4.Ro2s pR4 1.0-1073
pR4.Ro2; pR4.Ro2;+R4 1.0-1073
pR4.Ro2;+R02; pR4.R025.R02; 7.0-107%
pR4.R025.Ro2, pR4.Ro25:+Ro02, 1.0-1073
pR4.R025.R02; pR4.Ro2, 1.0-1073
pR4.R025.R02, pR4.Ro25.R02,+R4 1.0-1073
R4 1.0-1073
pA3 pA3+A3 1.0-1076
pA3+R4, pA3.R4, 2.0-107%
pA3.R4, pA3+R4, 1.0-1073
pA3.R4s pA3 1.0-1073
pA3.R4s pA3.R45+A3 1.0-1076
pA3.R42+R4, pA3.R45.R4, 2.0-107%
pA3.R45.R4, pA3.R4y+R4, 1.0-1073
pA3.R45.Rds pA3.R4, 1.0-1073
pA3.R4,5.R4, pA3.R45.R45+A3 1.0-1076
pA3+Recl.All pA3.Recl.All 8.7-1072
pA3.Recl.All pA3+Recl.All 8.0-1073
pA3.Recl.All pA3 2.5-1073
pA3.Recl.All pA3.Recl.AT1+A3 2.0-1072
pA3.Recl.AI1+R4, pA3.R4,.Recl.All 2.0-1074
pA3.R4s+Recl.All pA3.R45.Recl.All 8.7-1072
pA3.R45.Recl.All pA3.Recl.AI1+R4, 1.0-1073
pA3.R4y.Recl.All pA3.R4y+Recl.All 8.0-1073
pA3.R45.Recl.All pA3.R4, 2.5-1073
pA3.R4,.Recl.All pA3.Recl.All 1.0-1073
pA3.R45.Recl.All pA3.R45.Recl.AT1+A3 1.0-1076
pA3.R45.Recl.AT1+R45 | pA3.R45.R45.Recl.All 2.0-1074
pA3.R45.R45+Recl.All | pA3.R45.R45.Recl.All 8.7-1072
pA3.R43.R45.Recl.AIl | pA3.R45.Recl.AI14+R4, 1.0-1073
pA3.R45.R45.Recl.AIl | pA3.R45.R45+Recl.All 8.0-1073
pA3.R45.R45.RhIR.AI1 | pA3.R45.R4, 2.5-1073
pA3.R45.R45.Recl.AIl | pA3.R4s.Recl.All 1.0-1073
pA3.R45.R45.Recl.All pA3.R45.R49.Recl. AI1+A3 | 1.0-1076
A3 1.0-1073

Table S3 continued.




’ Reactants \ Products \ Rate
pR5 pR5-+R5 1.0-10°6
pR5+A3, pR5.A3, 1.0-10~*
pR5.A3, pR5+A35 1.0-1073
pR5.A3, pR5 5.0-107%
pR5.A3; pR5.A3,+R5 1.0-107°
pR5.A354+A3, pR5.A35.A3, 1.0-10*
pR5A32A32 pR5A32+A32 1.0-1073
pR5.A35.A3, pR5.A3, 5.0-107%
pR5.A35.A3, pR5.A35.A3,+R5 1.0-1072
pR5+R2, pR5.R2; 3.0-107%
pR5.R2, pR5+R2, 1.0-1073
pR5.R2, pR5 1.0-1073
pR5.R2, pR5.R22+R5 1.0-1076
pR5.R254+A3, pR5.A35.R2 1.0-107%
pR5.A35+R2, pR5.A35.R2; 3.0-107%
pR5.A35.R2, pR5.R2;+A3, 1.0-1073
pR5.A35.R2, pR5.A35+R2, 1.0-1073
pR5.A35.R2, pR5.A3;, 1.0-1073
pR5.A35.R2, pR5.R2, 5.0-107%
pR5.A35.R2, pR5.A35.R2,+R5 1.0-107
pR5.A35.A3;+R2; | pR5.A35.A3,.R2; 3.0-107%
pR5.A35.A35.R29 pR5.A35.A3:+R2, 1.0-1073
pR5.A32.A35.R25 | pR5.A35.A35 1.0-1073
pR5.A35.A3;.R2, | pR5.A35.R2, 5.0-107%
pR5.A35.A3;.R2; | pR5.A35.A3;.R2,+R5 | 1.0-106
R5 1.0-1073
pR2 pR2+R2 1.0-1075
pR2+Rec2.AI2 pR2.Rec2.AI2 3.0-1074
pR2.Rec2.AI2 pR2+Rec2.AI2 1.0-1073
pR2.Rec2.AI2 pR2 1.0-1073
pR2.Rec2.AI2 pR2.Rec2.AI2+R2 1.0-1072
R2 1.0-1073
R2+R2 R2, 5.0-107%
R2, R2+R2 1.0-1073
R2, 1.0-1073
pI2 pl2+12 2.0-1073
pI2-+R65 pI2.R6, 1.0-1073
pI2.R64 pI2+R64 1.0-1073
pI2.R6, pl2 1.0-1073
pI2.R65 pI2.R6,+12 1.0-107°
pI24+Rec2.AI2 pl2.Rec2.AI2 3.0-1074
pI2.Rec2.AI2 pI2+Rec2.AI2 1.0-1073
pI2.Rec2.AI2 pl2 1.0-1073
pI2.Rec2.AI2 pI2.Rec2.AI2+12 1.0-1072
pI2.Rec2.AI12+R65 | pI2.R62.Rec2.AI2 1.0-1073
pI2.R624+Rec2.AI2 | pI2.R65.Rec2.AI2 3.0-1074
pI2.R62.Rec2.A12 | pI2.Rec2.A12+R62 1.0-1073
pI2.R62.Rec2.A12 | pI2.R62+Rec2.AI2 1.0-1073
pI2.R62.Rec2.A12 | pI2.R6, 1.0-1073
pI2.R65.Rec2.AI2 | pl2.Rec2.AI2 1.0-1073
pI2.R62.Rec2.AI2 | pI2.R65.Rec2.AI2+12 | 1.0-107°

Table S3 continued.




’ Reactants \ Products \ Rate
12 12+AI12 1.2-1073
AI2 1.0-1073
Rec2+AI2 Rec2.AI2 3.0-107*
Rec2.AI2 Rec2+AI2 1.0-1073
Rec2.AI2 1.0-1073
pRec2 pRec2+Rec2 4.4-107%
pRec2+Rec2.A12 pRec2.Rec2.AI2 3.3-10~*
pRec2.Rec2.AI2 pRec2+Rec2.AI2 1.0-1073
pRec2.Rec2.AI2 pRec2 1.0-1073
pRec2.Rec2.AI2 pRec2.Rec2.AI2+Rec2 | 5.3-1073
12 1.0-1073
Rec2 1.7-1073
pR6 pR6+R6 2.0-1072
pR6+R52 pR6.R52 1.0-1073
PR6.R5, PR6+R5, 1.0-10-3
PR6.R5, PR6 1.0-10-3
PR6.R5, PR6.R55+R6 1.0-10°6
pR6.R52+R5, pR6.R55.R59 1.0-1073
pR6.R55.R59 pR6.R53+R5, 1.0-1073
pR6.R55.R54 pR6.R59 1.0-1073
pR6.R55.R59 pR6.R55.R52+R6 1.0-1076
PR6+RTs PR6.R7, 8.0-10~4
pR6.R75 pR6+R72 1.0-1073
pR6.R75 pR6 1.0-1073
PR6.R7, pR6.R7,-+R6 1.0-10-6
pR6.R724+R55 pR6.R55.R75 1.0-1073
PR6.R52+R7s PR6.R55.R75 8.0-10~4
pR6.R55.R75 pR6.R734+Rb5, 1.0-103
pR6.R55.R72 pR6.R534+R75 1.0-1073
pR6.R55.R75 pR6.R59 1.0-1073
PR6.R5,.R7, PR6.R7, 1.0-10-3
pR6.R55.R72 pR6.R52.R72+R6 1.0-1076
pR6.R55.R72+R55 pR6.R55.R55.R72 1.0-103
pR6R52R52+R72 pR6R52R52R72 8.0-1074
pR6.R55.R55.R72 pR6.R55.R72+R55 1.0-1073
pR6.R55.R55.R75 pR6.R55.R52+R 75 1.0-1073
pR6.R55.R55.R72 pR6.R55.R52 1.0-1073
pR6R52R52R72 pR6R52R72 1.0-103
pR6.R55.R55.R72 pR6.R55.R52.R75,+R6 1.0-10°¢
PR6.R75+R7s PR6.R75.R75 8.0-10~*
pR6.R75.R75 pR6.R754+R75 1.0-1073
PR6.R75.R7, PR6.R7, 1.0-10-3
pR6.R75.R72 pR6.R75.R72+R6 1.0-1076
pR6.R75.R72+R55 pR6.R52.R75.R72 1.0-1073
PR6.R52.R75+R7s PR6.R55.R75.RTs 8.0-10"*
pR6.R52.R75.R72 pR6.R75.R72+R55 1.0-1073
pR6.R55.R75.R75 pR6.R55.R72+R 75 1.0-1073
pR6.R55.R75.R72 pR6.R53.R72 1.0-1073
pR6R52R72R72 pR6R72R72 1.0-1073
pR6.R55.R75.R72 pR6.R55.R72.R72+R6 1.0-10°¢
pR6.R52.R72.R72+R52 pR6.R52.R52.R72.R72 1.0- 10_3

Table S3 continued.




’ Reactants \ Products \ Rate
pR6R52R52R72+R72 pR6R52R52R72R72 8.0- 1074
pR6.R55.R55.R75.R75 pR6.R55.R75.R75+R59 1.0-1073
pR6.R52.R52.R72.R72 pR6.R52.R52.R72+R72 1.0- 10_3
pR6.R55.R55.R75.R79 pR6.R55.R55.R75 1.0-1073
pR6.R55.R55.R75.R79 pR6.R52.R75.R72 1.0-1073
pR6.R55.R52.R75.R75 pR6.R55.R55.R75.R75+R6 | 1.0- 10-6
pR6R52R72—|—R52 pR6R52R52R72 1.0- 1073
pR6.R53.R52+R 75 pR6.R55.R55.R72 8.0-1074
pR6.R55.R55.R75 pR6.R55.R72+R5, 1.0-1073
pR6.R52.R52.R72 pR6.R52.R52+R72 1.0- 10_3
pR6.R55.R52.R75 pR6.R55.R59 1.0-1073
pR6R52R52R72 pR6R52R72 1.0- 1073
pR6.R55.R55.R72 pR6.R55.R52.R72+R6 1.0-1076
R6 4.0-1073
R6+R6 R62 1.0-1073
R64 R6+R6 1.0-1073
R64 2.0-1073
pR7 pR7+R7 2.0-1072
PR7+R6, pR7.R62 1.0-1073
pR7.R62 pR7+R62 1.0-1073
pR7.R64 pR7 1.0-1073
pR7.R64 pR7.R624+R7 1.0-1076
pR7.R624+R6- pR7.R65.R62 1.0-1073
pR7.R62.R62 pR7.R624+R6, 1.0-1073
pR7.R62.R62 pR7.R62 1.0-1073
pR7.R65.R64 pR7.R62.R65+R7 1.0-1076
R7 4.0-1073
R7+R7 R75 1.0-1073
R75 R7+R7 1.0-1073
R72 2.0-1073
pGATA4 pGATA4+GATA4 5.0-1073
pGATA4.R6, pGATA4.R6o+GATA4 1.0-1076
pGATA4+R6, pPGATA4.R64 1.0-1073
pPGATA4.R6, pPGATA4+R6, 1.0-1073
GATA4 1.0-1073
pGATA4.R6, pGATA4 1.0-1073
pNotEndo pNotEndo+NotEndo 1.0-1072
pNotEndo+GATA4 pNotEndo.GATA4 7.0-107%
pNotEndo.GATA4 pNotEndo+GATA4 1.0-1073
pNotEndo.GATA4 pNotEndo 1.0-1073
pNotEndo+Endo pNotEndo.Endo 1.0-1073
pNotEndo.Endo pNotEndo+FEndo 1.0-1073
pNotEndo.Endo pNotEndo 1.0-1073
NotEndo 1.0-1073

Table S3 continued.




’ Reactants \ Products \ Rate ‘
pEndo pEndo+Endo+GAF2 5.0-1073
pEndo.NotEndo | pEndo.NotEndo+Endo+GAF2 | 1.0-10~7
pEndo pEndo+E 3.0-107°
pEndo+NotEndo | pEndo.NotEndo 1.0-1073
pEndo.NotEndo | pEndo+NotEndo 1.0-1073
pEndo.NotEndo | pEndo 1.0-1073
Endo 1.0-1073
Ao+Ao Aoy 1.0-1073
Aoo Ao+Ao 5.0-1073
Aoy 1.0-107%
Ro+Ro Ros 1.0-1073
Ros Ro+Ro 2.5-1072
Roo 2.0-107°
Ro2+Ro2 Ro2 1.0-1073
Ro2, Ro2+Ro2 1.0-1073
Ro2; 1.0-1073
R4+R4 R4, 1.0-1073
R4, R4+R4 1.0-1073
R4, 1.0-1073
R54+R5 R5 1.0-1073
R5, R5+R5 1.0-1073
R52 1.0-1073
A3+A3 A3, 5.0-1073
A3, A3+A3 1.0-1073
A3, 5.0-1074
CELL AIl GRID AIl 1.0-1071
GRID AIl CELL AIl 1.0-1071
CELL AI2 GRID AI2 1.0-1071
GRID AI2 CELL AI2 1.0-1071
GRID AIl 3.0-1073
GRID AI2 1.0-1073

Table S3 continued.



