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Figure 2. Regulating Gene Expression by Positive Feedback [9)
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Figure 3. Protein A molecules v.s. time in presence (left) and absence (right) of TF
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let KKK() =
(new ul@d1l:Release
lal(ul); (do'uLl;KKK() or Ik1;KKKst())
GGG 3 (1
and KKKst() =
(new u2@d2:Release
do'a2(u2); (do!u2;KKKst() or 'k2;KKKY())
or ?a3(ul); (do ?2u3;KKKst() or ?k3;KKKst())
or ?a5(ub); (do ?u5;KKKst() or ?k5;KKKst()))

let E1() =
?al(ul); (do 2ul;E1() or ?k1;EL())
3 GG (1
let E2() =
?a2(u2); (do ?2uz2;E2() or ?k2;E2())

let KK() =
(new u3@d3:Release
la3(u3); (do 'u3;KK() or 'k3;KK_P()))

and KK_P() =
(new u4@d4:Release new uS@d5: Release
do 'ad(ud); (do!ud;KK_P() or 'k4;KK())
or 'a5(ub); (do'u5;KK_P() or 'k5;KK_PP()))

[1]substrate

[2]substrate
[3]kinase
[S]kinase

[1]enzyme

[2]enzyme

[3]substrate

[4]substrate
[S]substrate

" &4

and KK_PP() =
(new u6@d6: Release
do 'a6(u6); (do!u6;KK_PP() or 'k6;KK _P())
or ?a7(u7); (do 2u7;KK_PP() or ?k7;KK_PP())
or ?a9(u9); (do ?2u9;KK_PP() or ?k9;KK _PP()))

and KK Pse() =
do ?a4(ud); (do ?u4;KKPseg() or ?k4; KK Ps&())
or ?a6(u6); (do ?u6;KKPsg() or ?k6; KK Psg())

let K() =
(new u7@d7:Release
ta7(u7); (do!'u7;K() or k7,K_P()))

and K _P() =
(new uB@d8:Release new u9@d9: Release
do 'a8(u8); (do!u8;K_P() or 'k8;K())
or 'a9(u9); (do!'u9;K_P() or 'k9;K_PP()))

and K_PP() =
(new ul0@d10:Release
1a10(u10); (do 'ul0;K_PP() or 'k10;K_P()))

and KPsg() =
do ?a8(u8); (do ?u8;KPse() or ?k8; K Psg())
or ?a10(u10); (do ?ul0;KPse() or ?k10;K Ps())

[6]substrate
[7]kinase
[9kinase

[4]phtase
[6]phtase

[7]substrate

[8]substrate
[9]substrate

[10]substrate

[8]phtase
[10]phtase



type Release = chan()
type Bond = chan(Release)
type React = chan()

new al@1.0:Bond val d1=1.0 new k1@1.0:React
new a2@1.0:Bond val d2=1.0 new k2@1.0:React
new a3@1.0:Bond val d3=1.0 new k3@1.0:React
new a4@1.0:Bond val d4=1.0 new k4@1.0:React
new a5@1.0:Bond val d5=1.0 new k5@1.0:React
new a6@1.0:Bond val d6=1.0 new k6@1.0:React
new a7@1.0:Bond val d7=1.0 new k7@1.0: React
new a8@1.0:Bond val d8=1.0 new k8@1.0:React
new a9@1.0:Bond val d9=1.0 new k9@1.0:React
new al0@1.0:Bond val d10=1.0 new k10@1.0:React

run 100 KKK () run 100 KK() run 100 K()
run 1E2() run 1 KKPsg() run 1 KPsg()
run 1 E1()
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