Additional File 1.

Full ODE model of ER-induced gene expression.

The reaction rates for each of the processes depicted in Figure 1 of the
manuscript were formulated as follows:

v = k(LERT - K,[ER,]);

v, = ky (LR, LH 1~ K,[ER,H]);

v; =k ([ER,H][H] - K;[ER,H,]);

v, = k,(ERI[H ]~ K,[ERH]);

vs =k ([ERI[ERH] - K K, [ER,H]/K,);
v =ks((ERH]’ - K, K,K,[ER,H,]/K});
v; =k, ([ER J[{]- K, [ERI]);

Vs =k ([ERI[I]- K[ER L, ]);

Vo = ky([ER][I]— Ko[ERI]);

Vo = ko ([ER][ERI] - K, K, [ER,I]/ K,);
v, =k ([ERIT — K, K, K[ER 1,1/ K;);
v, =k, ([ERINERH] - K, K, K[ ER,HI] /(K ,K,));
vi; =k ([ERI][H] - K;[ER HI));

v, =k, ([ERH][I]- K;K;[ER,HI]/K,);
vis = kis([ER, ][D] - K\s[ER,D]);

Vi = ki [ER,H][D] - K ([ ER,HD]);

vy =k, ((ER,H,][D]- K,;[ER,H,D]);

vig = kig([ER, ][D] - K x[ER,1D]);

Vo = kio([ER,L, ][D] - K\,[ER,1,D]));

Vao = ko ([ER,HI][D] - K, [ ER,HID));

vy =k, [ ER, D]+ k, y ([ER,HD]+[ER,H,D)) + k,, ,([ER,ID|+[ER,I,D]) + k,, ,;,| ER,HID);
Vyy = ks
Vyy = kspr;

Vay = Ky, 5

where k; are reaction rate constants, K; - dissociation constants, and [species]
correspond to the concentration of the receptor-ligand complexes and other
species, depicted in Fig.1.

The evolution of the molecular species in time is described by the following ODE
system and four algebraic equations, formulated based on mass conservation

laws for total concentration of the hormone (Ht), receptor (ER¢), inhibitor (I) and
DNA ERE (Dy):
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[ER,D] = D, —[D]~[ER,1,D]~[ER,ID|~[ER,H,D]~[ER,HD]|-[ER,HID;
[ER,H,]=0.5(H, —[H]-[ERH]-[ER,H]~[ER,HI|—-[ER,HID\~[ER,HD) —[ER,H,D];
[ER,1,]=0.5(, —[I1-[ERI|-[ER,I1-[ER,HI|-[ER,HID\—[ER,ID])—[ER,1,D];
[ER,]1=0.5(ER —[ER]—-[ERH]—[ERI])—[ER,HI|-[ER,H,1~[ER,I,]-[ER,H]-[ER,I]-
—[ER,H,D]—[ER,I,D]-[ER,HD|~[ER,ID|-[ER,HID - [ER,D];

The resulting model has 45 independent parameters (41 kinetic constants and 4

total concentrations of species)



