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“Phosphatase Kinase Kinase” =
a kinase that activates a kinase
that activates a phosphatase 
that deactivates a protein.
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| !KKK(); 

new d1:r1:<> 
(a1<d1>;(d1<>;KKK<> + k1<>;KKKst<>))

| !KKKst();
new d2:r2:<> 
(a2<d2>;(d2<>;KKKst<> + k2<>;KKK<>) +
a3(d3);(d3();KKKst<> + k3();KKKst<>) +
a5(d5);(d5();KKKst<> + k5();KKKst<>))

| !E1(); 
a1(d1);(d1();E1<> + k1();E1<>)

| !E2(); 
a2(d2);(d2();E2<> + k2();E2<>)

| !KK(); 
new d3:r3:<> 
(a3<d3>;(d3<>;KK<> + k3<>;KK_P<>))

| !KK_P(); 
new d4:r4:<>  new d5:r5:<> 
(a4<d4>;(d4<>;KK_P<> + k4<>;KK<>) + 
a5<d5>;(d5<>;KK_P<> + k5<>;KK_PP<>))

| !KK_PP();
new d6:r6:<> 
(a6<d6>;(d6<>;KK_PP<> + k6<>;KK_P<>) +
a7(d7);(d7();KK_PP<> + k7();KK_PP<>) +
a9(d9);(d9();KK_PP<> + k9();KK_PP<>))

| !KKPse(); 
a4(d4);(d4();KKPse<> + k4();KKPse<>) +
a6(d6);(d6();KKPse<> + k6();KKPse<>)

| !K(); 
new d7:r7:<> 
(a7<d7>;(d7<>;K<> + k7<>;K_P<>))

| !K_P(); 
new d8:r8:<>  new d9:r9:<> 
(a8<d8>;(d8<>;K_P<> + k8<>;K<>) + 
a9<d9>;(d9<>;K_P<> + k9<>;K_PP<>))

| !K_PP(); 
new d10:r10:<> 
(a10<d10>;(d10<>;K_PP<> + k10<>;K_P<>))

| !KPse(); 
a8(d8);(d8();KPse<> + k8();KPse<>) +
a10(d10);(d10();KPse<> + k10();KPse<>)

[1]substrate

[2]substrate
[3]kinase
[5]kinase

[1]enzyme

[2]enzyme

[3]substrate

[4]substrate
[5]substrate

[6]substrate
[7]kinase
[9]kinase

[4]phtase
[6]phtase

[7]substrate

[8]substrate
[9]substrate

[10]substrate

[8]phtase
[10]phtase

@@@�7����� (��4

7��@@@���� (��4
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new KKK:<> new KKKst:<> new E1:<> new E2:<> 
new KK:<> new KK_P:<> new KK_PP:<> new KKPse:<>
new K:<> new K_P:<> new K_PP:<> new KPse:<>

new a1:1.0:<<>> new k1:1.0:<> new a2:1.0:<<>> new k2:1.0:<>
new a3:1.0:<<>> new k3:1.0:<> new a4:1.0:<<>> new k4:1.0:<>
new a5:1.0:<<>> new k5:1.0:<> new a6:1.0:<<>> new k6:1.0:<>
new a7:1.0:<<>> new k7:1.0:<> new a8:1.0:<<>> new k8:1.0:<>
new a9:1.0:<<>> new k9:1.0:<> new a10:1.0:<<>> new k10:1.0:<>

new spike:<<>,int>      (* a spike #2 high of #1 molecules *)
( !spike(a,n); if n=0 then () else (a<> | spike<a,n-1>)

| !KKK(); 
new d1:1.0:<> 
(a1<d1>;(d1<>;KKK<> + k1<>;KKKst<>))

| !KKKst();
new d2:1.0:<> 

(a2<d2>;(d2<>;KKKst<> + k2<>;KKK<>) +
a3(d3);(d3();KKKst<> + k3();KKKst<>) +
a5(d5);(d5();KKKst<> + k5();KKKst<>))

| !E1(); 
a1(d1);(d1();E1<> + k1();E1<>)

| !E2(); 
a2(d2);(d2();E2<> + k2();E2<>)

| !KK(); 
new d3:1.0:<> 
(a3<d3>;(d3<>;KK<> + k3<>;KK_P<>))

| !KK_P(); 
new d4:1.0:<> 
new d5:1.0:<> 
(a4<d4>;(d4<>;KK_P<> + k4<>;KK<>) + 
a5<d5>;(d5<>;KK_P<> + k5<>;KK_PP<>))

| !KK_PP();
new d6:1.0:<> 

(a6<d6>;(d6<>;KK_PP<> + k6<>;KK_P<>) +
a7(d7);(d7();KK_PP<> + k7();KK_PP<>) +
a9(d9);(d9();KK_PP<> + k9();KK_PP<>))

| !KKPse(); 
a4(d4);(d4();KKPse<> + k4();KKPse<>) +
a6(d6);(d6();KKPse<> + k6();KKPse<>)

| !K(); 
new d7:1.0:<> 
(a7<d7>;(d7<>;K<> + k7<>;K_P<>))

| !K_P(); 
new d8:1.0:<> 
new d9:1.0:<> 
(a8<d8>;(d8<>;K_P<> + k8<>;K<>) + 
a9<d9>;(d9<>;K_P<> + k9<>;K_PP<>))

| !K_PP(); 
new d10:1.0:<> 
(a10<d10>;(d10<>;K_PP<> + k10<>;K_P<>))

| !KPse(); 
a8(d8);(d8();KPse<> + k8();KPse<>) +
a10(d10);(d10();KPse<> + k10();KPse<>)

| E1<>  (* input signal *)  | E2<> | KKPse<> | KPse<>
| spike<KKK,100> | spike<KK,100> | spike<K,100>   )
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