Table S1. Inputs for the gene regulatory network

Protein activity profiles

[Dpp], =-0.5*tanh(cdppl/cw*|Xc |-cdppl*cdpp2)+0.5

[Wg] ,=-0.5*cwgd*tanh(cwgl/cwg3*|Yc |-cwgl *cwg2)+0.5*cwgd

[N],=11if[Yc, < 1.5, else [N],=0

Variables

Xc: X position of the center of mass of a cell

Yc: Y position of the center of mass of a cell

cw: compartment width (maximum Xc for cells where Xc>0; - minimum Xc if Xc <0)

Values of constants

cdppl=5 cwgl=2

cwg3=50

cdpp2=0.7 cwg2=0.5

cwgd=1.14

Mechanical compression

comp,=-Aw, + 0.5

Aw, = (A0, + 2*A1, + 2*A2,)/5

Variables

AO: area of the o™ cell

Al: average area of the first neighbors of the o cell

A2: average area of the second neighbors of the o™ cell




Table S2. Calculation of protein activities within the network

[Brk] ,=1-[Dpp],,

[Arm] ,=carm1*[Wg] ,*(comp,+carm2); [Arm]=0

[VgBE] ;~cvgbe*[N],

[Fil.=[Vel,

[Ds] ,=cdsl-cds2*comp,-cds3*Vg,; [Ds]=0

[D] ,=Dassym,*(cd1*[Ds],-cd2*[Fj],); 0<[D] ,<cd3

Dassym,=(Xgradw,’+Ygradw,*)’” — cd4 ; Dassym,

=0

Xgradw,=(Xgrad0, + 3*Xgradl, + 2.5*Xgrad2, + 2*Xgrad3,, + 1*Xgrad4,)/9.5

Ygradw,=(Ygrad0, + 3*Ygradl,, + 2.5*Ygrad2, + 2*Ygrad3, + 1*Ygrad4,)/9.5

Xgrad, = 2(Xcg — Xc,)/As * (GradInputs-GradInput,)
B

Ygrad, = 2(Ycs — Yc,)/A; * (GradInputy-GradInput,,)
B

A= ((Xeg-Xe ) +(Xeg-Ye ) ))
GradInput,=cd5*[Fj],-cd6*[Ds],

[Yki] ,=cykil+cyki2*[D] ,-ckyi3*comp,; [Yki]=0

O[VgQE]/ &t = VgQEind—cvgqel *VgQE (if [N] =0)

VgQEind = cvgqe2+(cvgqe3+cvgqed* Dpp] ,-cvgqeS*[Brk] , )*[Arm]

*(1+cvgqe6*[Yki’] ) (VgQEind=0)
VegQE, =0 (if [N] ,=1)
Yki’,=Yki,-cvgq7; Yki’, =0

[Vel~[VeQE]+[VeBE],

Values of constants

carml=5 cds3=0.3 cd5=0.3 cvgqel=0.28 cvgqe6=1.2
carm2=0.2 cdl=1 cd6=2 cvgqe2=-1.2 cvgqe7=1
cvgbe=1 cd2=0.1 cykil=1 cvgqe3=0.6

cds1=1.3 cd3=2 cyki2=0.7 cvgqe4=0.4

cds2=4 cd4=0.17 cyki3=3 cvgqe5=0.4




Table S3. Simulation of the different mutants

Uniform Dpp signaling

[Dpp],=1

Brk’

[Brk] ,=0

Brk’/Dpp’

[Dpp] =0; [Brk,=0]

Induction of uniform Dpp

1o
[Dpp] =1 if t>60 hrs

Induction of Tkv<® clones

[DppJeione=3 if t>60 hrs

Vg0

[Vg] =0

Vg overexpression

[Ve] . ~[VeBE] +[VgQE] ,+8

Induction of DsT-clones

[Ds]eione=5 if t>60 hrs

Induction of Fj T-clones

[Fj]clone=4 if t>60 hrs

Tkv?” under Spalt enhancer

Dpp profile: cdpp1=50; cdpp2=0.6

Ap0

[N],=0; [Wg],=0.1

Ap’ + Nrt-Wg

[N]=0; [Wg] =1

Ap° + Nrt-Wg + VgT-clone

[N],=0; [Wg] ~1;
[Vg]laone=[ VEBE]+[VgQE]+1

Vg" / uniform Dpp signaling

[Vg] ,=0; [Dpp] =1

DO

[D],=0;




Table S4. Sensitivity analysis of final size and features related to growth dynamics
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Table S5. Sensitivity analysis of experimental features related to the Dpp gradient model
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Table S6. Sensitivity analysis of experimental features related to the Vg feed-forward

mechanism
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Table S7. Sensitivity analysis of experimental features related to the mechanical force
models
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