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Vimax=

([Na]o*k34*k47*k78*k81*k120)/(k18*k34*k47*k78 + k34*k47*k78*k81 +
[Na]o*k34*k47*k78*k120 + [NaJo * k34*k47*k81*k120 + [Na]o*k34*k78*k81*k120 +
[Na]o*k43*k78*k81*k120 + [Na]o*k47*k78*k81*k120 + [Nal]i* k18*k34*k47*k870 +
[Na]i*[Na]o*k34*k47*k120*k870)

Km=

((k32*k43 + k32*k47 + k34*k47)*(k18*k21*k78 + k21*k78*k81 + [Na]o*k78*k81*k120 +
[Nali *k18 *k21* k870))/ (k230*(k18*k34*k47*k78 +  k34*k47*k78*k81 +
[Na]o*k34*k47*k78*k120 + [Na]o*k34*k47*k81*k120 + [NaJo* k34*k78*k81*k120 +
[Na]o*k43*k78*k81*k120 + [Na]o*k47*k78*k81*k120 + [Na]i*k18*k34*k47*k870 + [Na]i*
[Na]o*k34*k47*k120%k870))

ICso for displacement of an inhibitor by substrate =

(k18*k21*k78*k92* ([NaJo)*((k21*k32*k43*k78*k81"2*k92*k120*k740-
[Na]o*k34*k78"2*k8112*k92* k12072* k230-[Na]o*k43*k78"2*k81"2*k92*k120"2*k230-
[Na]o*k47*k78"2*k812*k92*k120"2*k230-k18* k34* k47* k78"2*k81*k92*k120*k230-
k34*k47*k78"2*k81"2*k92*k120*k230+2*k18"2*  k21*k32*k43*k78*  k92*k740* k870-
[Na]o*k34*k47*k78*k812*k92*k120"2*k230-[Na]o*k34*k47*k78"2*k81* k92*k12072*
k230+ [Na]o*k32*
k43*k78%k8112*k92*k120"2*k740+2*[Na]o*k18"2*k21*k32*k43*k92*k740*k870"2+k18*k21*
k32*k43*k78*k81*k92*k120*k740+2*k18*k21*k32*k43*k78*k81*k92*k740*k870+[I]o*[Na]o*
k32*k43*k78*k81"2*k120"2*k290*k740-[Na]o"2*k34*k47*k78*k81*k92*

k12072*k230*k870+2*[Na]o"2*k18*k21*k32* k43*k92* k120*k740%
k87072+[Na]o"2*k32*k43*k78*k81*k92*k12072*k740*k870-[Na]o*k18*k34*k47*k78*k81*
k92* k120*k230*

k870+2*[Na]o*k18*k21*k32*k43*k78*k92*k120*k740*k870+2*[Na]o*k18*k21*k32*k43*k81*
k92¥k120*k740*k870-[Na]o*k18*k21*k32*k78*k81*k92*k 120*k740*k870-
[Na]o*k18*k21*k34*k78*k81* k92* Kk120%k740*k870-
[Na]o*k18*k21*k43*k78*k81*k92*k120*k740*k870+[NaJo*  k18*k32*k43*  k78*k81*k92*
k120*k740*k870+
[Na]o*k21*k32*k43*k78*k81*k92*k120*k740*k870+[I]0*[Na]0"2*k32*k43*k78*k81*k12072*
k290*k740*k870+[I]o*[Na]o*k18*k32*k43*k78*k81*k120*k290*k740*k870)"2+4*[Na]o*k78"
2*k81/2*k92*k120/2*k230*k740*(k34+k43)*(k81*k120+k 18*k870+[Na]o*k120*k870)*(k32*k
43+k32*k47+k34*k47)* (k18*k21*k78*k92+k21*k78*k81*k92+[Na]o*k78*k81*k92*k120+[Na]
0*k18*k21*k92*k870+[I]0*[Na]o*k78*k81*k120%k290))"(1/2)+k21*k78*k81*k92*

(INa]o)*((k21*k32*k43*k78*k812*k92*k120*k740-[Na]o*k34* K7872*
k8112*k92*k12072*k230-[Na]o* Kk43*k782*k81/2*k92*k120"2*k230-
[Na]o*k47*k78"2*k81°2*k92* Kk12072* k230-k18*k34* k47*k7872*k81* k92*k120*k230-
k34*k47*k78/2*k81°2*k92*k120%k230+2* k1872*k21* k32* k43*k78*k92*k740*k870-[Na]o*
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k34*k47*k78*k8172*k92*k12072*k230-[Na]o*k34*k47*k78"2*k81*k92*
k12072*k230+[Na]o*k32*k43* k78*
k8172*k92*k120"2*k740+2*[Na]o*k18"2*k21*k32*k43*k92*k740*k870"2+k18*k21*k32*k43*
k78*k81*k92*k120*k740+2*k18*k21*k32*k43*k78*k81*k92*k740*k870+[I]o*[Na]o*k32*k43*
k78*k8172*k12072*k290*k740-[Na]o"2*k34*k47*k78*k81*k92*k120"2*k230*
k870+2*[Na]o"2*k18* k21*k32*k43*k92* k120*k740* k870"2+
[Na]o"2*k32*k43*k78*k81*k92*k12072*k740*k870-[Na]o*k18*k34*
k47*k78*k81*k92*k120*k230*k870+2*
[Na]o*k18*k21*k32*k43*k78*k92*k120*k740*k870+2*[Na]o*k18*k21*k32*k43*k81*k92*k12

0*k740%k870-[Na]o*k18*k21*k32*k78*k81*k92*k120*k740*k870-[Na]o*k18*k21* k34*
k78*k81*k92*k120*k740*k870-

[Na]o*k18%k21*k43*k78*k81*k92*k120*k740*k870+[Na]o*k18* k32*k43*
k78*k81*k92*k120*k740* k870+

[Na]o*k21*k32*k43*k78*k81*k92*k120%k740*k870+[I]0*[Na]o 2*k32*k43*k78*k81*k120"2*
k290*k740*k870+[T]o*[Na]o*k18*k32*k43*k78*k81*k120*k290*k740*k870)"2+4*[Na]o*k78"
2*k81/2%k92%k12072*k230*k740%(k34+k43)*(k81*k 120+k18*k870+[Na]o*k120*k870)*(k32*k
43+k32*k47+k34*k47)*(k18*k21*k78*k92+k21*k78*k81%k92+[Na] 0*k78*k81*k92*k120+[Na]
0*k18*k21%k92*k870+[I]0*[Na]o*k78*k81*k120*k290)) (1/2)+[Na]o*k78*k81*k92*k120*
(INa]o)*((k21*k32*k43*k78*k812*k92*k120*k740-
[Na]o*k34*k78"2¥k81/2¥k92*k1202*k230-[Na]o*k43*k782*k81/2%k92*k120/2*k230-
[NaJo*k47*k7872%  k8172*k92*k12072*k230-k18*k34*k47*k78"2*  k81*k92*k120*k230-

k34*k47*k78"2*k81"2*k92*k120*k230+ 2¥k1872*k21*k32*k43*k78*k92*k740*k870-
[Na]o*k34*k47*k78*k812*k92*k12072*k230-[Na]o*k34*k47*
k7872*k81*k92*k12072*k230+ [Na]o*k32* k43*

k78*k8172*k92*k12072*k740+2*[Na]o*k18"2*k21*k32*k43*k92*k740*"k870"2+k18*k21*k32*
k43*k78*k81*k92*k120*k740+2*k18*k21*k32*k43*k78*k81*k92*k740*k870+[I]o*[Na]o*k32*
k43*k78*k8172*k12072*k290*k740-[Na]o"2*k34*k47*k78*k81*k92*k120"2*k230*  k870+2*
[Na]o"2*k18*k21*k32*k43*k92*k120*k740*k870"2+
[Na]o"2*k32*k43*k78*k81*k92*k120"2*k740*k870-[Na]o*
k18*k34*k47*k78*k81*k92*k120*k230*k870+2*
[Na]o*k18*k21*k32*k43*k78*k92*k120*k740*k870+2*[Na]o*k18*k21*k32*k43*k81*k92*k12
0*k740*k870-[Na]o*k18*k21*k32*k78*k81*k92*k120*k740*k870-[Na]o* k18*
k21*k34*k78*k81*k92*k120*k740*k870-[Na]o*k18*k21*k43 *k78*k81*k92*k120*k740*
k870+ [Na]o*k18* k32* k43*k78*k81*k92*k120*k740*k870+
[Na]o*k21*k32*k43*k78*k81*k92*k120*k740*k870+[I]o*[Na]o"2*k32*k43*k78*k81*k120"2*
k290%k740*k870+[I]Jo*[Na]o*k18*k32*k43*k78*k81*k120*k290*k740*k870)"2+4*[Na]o*k78"
2¥k8172%k92*k120"2*k230*k740%(k34+k43)*(k81*k120+k18*k870+[Na]o*k120*k870)*(k32*k
43+k32*k47+k34*k47)*(k18*k21*k78*k92+k21*k78*k81*k92+[Na]0*k78*k81*k92*k120+[Na]
0%k18*k21*k92*k870+[I]o*[Na]o*k78*k81*k120*k290))"(1/2)+[Na]o*k18*k21*k92*k870*
([Na]o)*((k21*k32*k43*k78*k81/2*k92*k120*k740-
[Na]o*k34*k7872*k81"2*k92*k120"2*k230-[Na]o*k43*k78"2*k81/2*k92*k12072*k230-
[NaJo* k47*k78"2* k8172*k92*k12072*k230-k18*k34*k47*k78"2* k81*k92*k120*k230-
k34*k47*k78"2* k8172*k92*k120* k230+ 2*k18"2*k21*k32*k43*k78*k92*k740*k870-
[Na]o*k34*k47*k78*k8172*k92*k120"2*k230-[Na]o*k34* k47*
k7872*k81*k92*k12072*k230+ [Na]o*k32*
k43*k78*k8172*k92*k120"2*k740+2*[Na]o*k18/2*k21*k32*k43*k92*k740*k870"2+k18*k21*
k32*k43*k78*k81*k92*k120%k740+2*k18*k21*k32*k43*k78*k81*k92*k740*k870+[I]o*[Na]o*
k32*k43*k78*k8172*k12072*k290*k740-[Na]o"2*k34*k47*k78*k81*k92*k12072*k230*
k870+ 2% [Na]o"2*k18*k21*k32*k43*k92*k120*k740*
k870"2+[Na]o"2*k32*k43*k78*k81*k92*k120"2* k740*k870-
[Na]o*k18*k34*k47*k78*k81*k92*k120*k230*
k870+2*[Na]o*k18*k21*k32*k43*k78*k92*k120*k740*k870+2*[Na]o*k18*k21*k32*k43*k81*
k92*k120*k740*k870-[Na]o*k18*k21*k32*k78*k81*k92*k120*k740*k870-[Na]o*
k18*k21*k34*k78*k81*k92*k120*k740*k870-
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[Na]o*k18*k21*k43*k78*k81*k92*k120*k740*k870+[Na]o*k18*
k32*k43*k78*k81%k92*k120*k740*k870+
[NaJo*k21*k32*k43*k78*k81*k92*k120%k740*k870+[I]0*[Na]o 2*k32*k43*k78*k81*k120"2*
k290*k740*k870+[I]0*[Na]o*k18*k32*k43*k78*k81*k120*k290*k740*k870)"2+4*[Na]o*k78"
2*k8172*k92%k12072*k230*k740* (k34+k43)*(k81*k 120+k18*k870+[Na]o*k120*k870)*(k32*k
43+k32*k47+k34*k47)* (k18*k21*k78*k92+k21*k78*k81*k92+[Na]0*k78*k81*k92*k120+[Na]
0*k18*k21*k92*k870+[I]0*[Na]o*k78*k81*k120*k290)) (1/2)+[IJo*[Na]o*k78*k81*k120*k29
0* ([NaJo)*((k21*k32*k43*k78*k81/2*k92*k120*k740-[Na]o*k34*k78"2*k81/2*k92*k120/2*
k230-[Na]o*k43*k78"2*k81/2*k92*k1202*k230-[Na]o*k47*
k78"2%k81/2*k92*k120°2*k230-k18*k34*k47* k78"2%k81*k92*k120%k230-
K34*k47*k78/2*k81°2*  k92*k120*  k230+2*k1872*k21*k32%k43*k78*k92* Kk740* k870-
[Na]o*k34*k47*k78*k81/2*k92*k1202*k230-[ Na]o*k34*
K47*Kk7872*k81*k92*k1202*k230+ [Na]o*k32*
k43*Kk78*k81/2*k92*k1202*k740+2*[Na]o*k18/2*k21*k32*k43*k92*k740* k870 2+k18*k21*
k32*k43*k78*k81%k92*k120*k740+2*k18*k21*k32*k43*k78*k81*k92*k740*k870+[I]0*[Na]o*
k32*k43*k78*k81/2*k120"2*k290*k740-
[Na]o”2*k34*k47*k78*k81*k92*k120°2*k230*k870+2* [Na]o"2*k18*k21*k32*k43*k92*
k120*k740* k870"2+[Na]o*2*k32*k43*k78*k81*k92*k12072*k740*k870-
[Na]o*k18*k34*k47*k78*k81* K92*k120* k230*
k870+2*[Na]o*k18*k21*k32*k43*k78*k92*k120%k740*k870+2*[Na]o*k18*k21*k32*k43*k81*
k92*k120*k740*k870-[Na]o*k18*k21*k32*k78*k81*k92*k120*k740*k870-[Na]o*
k18*k21*k34*k78*k81*k92*k120*k740*k870-
[Na]o*k18*k21*k43*k78*k81*k92*k120*k740*k870+[Na]o* k18*
Kk32*k43*k78*k81*k92*k120*k740* K870+
[Na]o*k21%k32*k43*k78*k81*k92*k120*k740*k870+[IJo*[Na]o"2*k32*k43*k78*k81*k12072*
k290*k740*k870+[T]o*[Na]o*k18*k32*k43*k78*k81*k120*k290*k740*k870)"2+4*[Na]o*k78"
2*k81/2*k92*k120"2*k230*k740*(k34+k43)*(k81*k120+k 18*k870+[Na]o*k120*k870)*(k32*k
43+k32*k47+k34*k47)*(k18*k21*k78*k92+k21*k78*k81*k92+[Na]0*k78*k81*k92*k120+[Na]
0*k18*k21%k92*k870+[I]0*[Na]o*k78*k81*k120*k290))"(1/2)-[Na]o’2*

k34*k78/2*k81/2*k92*k1202*k230* (k18*k21*k78*k92+k21*k78*  k81*  k92+
[Na]o*k78*k81*k92*k120 +[Na]o*k18*k21*k92*k870+[T]o*[Na]o*k78*k81*k120%k290)-
[Na]on2* Kk43* Kk78/2*k81/2*k92*k120/2*k230*

(k18*k21%k78*k92+k21*k78*k81*k92+[Na]o*k78*k81*k92*k120+[Na]o*k18*k21*k92*k870+[
T]o*[Na]o*k78*k81*k120*k290)-[Na]o"2*k47*k78/2*k81"2¥k92*k1202*k230*
(k18*k21%k78*k92+k21*k78*k81*k92+ [NaJo* k78*
k81*k92*k120+[Na]o*k18*k21*k92*k870+[T]o*[Na]o*k78*k81*k120*k290)-
[Na]o*k34*k47*k78"2*k81/2* k92* Kk120%k230*
(k18*k21*k78*k92+k21*k78*k81*k92+[Na]o*k78*k81*k92*k120+[Na]o*k18*k21*k92* k870+
[1]o* [Na]o*k78*k81*k120*k290)-[Na]o*2¥k34*k47*k78*k812*k92*k120/2*k230*
(k18*k21%k78*k92+k21*k78*k81*
k92+[Na]o*k78*k81*k92*k120+[Na]o*k18*k21*k92*k870+[I]o*[Na]o*k78*k81*k120*k290)-

[Na]o"2*k34*k47* k7872*k81*k92*k120"2*k230*
(k18*k21*k78%k92+k21*k78*k81*k92+[Na]o*k78*k81* k92*k120+[Na]o* k18*
k21*k92*k870+[I]o*[Na]o*k78*k81*k120*k290)+[Na]o"2*k32*k43*k78*k81"2*k92*k12072*k
740* (k18*k21*

k78*k92+k21*k78*k81*k92+[Na]o*k78*k81*k92*k120+[Na]o*k18*k21*k92*k870+[I]o*[Na]o
*k78*k81*k120*k290)+2*[Na]o 2*k18/2*k21*k32*k43*k92*k740*k870/2*

(k18*k21*k78%k92+k21*k78*k81* k92+[Na]o*k78*k81*
k92*k120+[Na]o*k18*k21*k92*k870+[I]o*[Na]o*k78*k81*k120*k290)-

[Na]o*k18*k34*k47*k78"2*k81*k92* k120*k230*
(k18*k21*k78%k92+k21*k78*k81*k92+[Na]o*k78*k81*k92*k120+[Na]o* k18*k21*k92*
k870+[IJo* [Na]o* k78*k81*k120*k290)+[Na]o*k21*k32*k43*k78*k81"2*k92*k120*k740*
(k18*k21*k78*k92+k21* k78*

k81*k92+[Na]o*k78*k81*k92*k120+[Na]o*k18*k21*k92*k870+[I]o*[Na]o*k78*k81*k120*k2
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90)+2*[Na]o*k18"2*k21*k32*k43*k78*k92*k740*k870*
(k18*k21*k78*k92+k21*k78*k81*k92+ [Na]o*k78*k81* k92*k120+[Na]o*
k18*k21*k92*k870+[T]o*[Na]o*k78*k81*k120*k290)-
[Na]o"3*k34*k47*k78*k81*k92*k12072*k230*k870* (k18*

k21*k78*k92+k21*k78*k81*k92+[Na]o*k78*k81*k92*k120+[Na]o*k18*k21*k92*k870+[I]o*[
Na]o*k78*k81*k120*k290)+2*[Na]o"3*k18*k21*k32*k43*k92*k120*k740*k870"2*
(k18*k21%k78*k92+k21*k78*k81* k92+[NaJo*
k78*k81*k92*k120+[Na]o*k18*k21*k92*k870+[I]o*[Na]o*k78*k81*k120*k290)+[Na]o"3*k3
2*k43*k78*k81*k92*k120"2*k740*k870*

(k18*k21%k78*k92+k21*k78*k81*k92+[Na]o*k78*k81*k92* k120+[Na]o*k18*k21%k92*
k870+[I]0*[Na]o*k78*k81*k120*k290)+[T]o*[Na]o”2*k32*k43*k78*k81/2*k 1207 2*k290*k740
* (k18*k21%k78*

k92+k21*k78*k81*k92+[Na]o*k78*k81*k92*k120+[Na]o*k18*k21*k92*k870+[T]o*[Na]o*k78
*k81*k120*k290)+[I]0*[Na]o”3*k32*k43*k78*k81*k120/2*k290*k740*k870*

(k18*k21%k78*k92+k21*k78* k81*k92+[Na]o*k78*
k81*k92*k120+[Na]o*k18*k21*k92*k870+[T]o*[Na]o*k78*k81*k120*k290)+[Na]o*k18*k21*k
32*k43*k78*k81*k92*k120%k740* (k18*k21*k78*k92+k21*k78*k81*k92+[Na]o*k78*k81*k92*

k120+[Na]o*k18* k21*k92*k870+
[TJo*[Na]o*k78*k81*k120*k290)+2*[Na]o*k18*k21*k32*k43*k78*k81*k92*k740*k870*
(k18*k21*k78* k92+ k21*

k78*k81*k92+[Na]o*k78*k81*k92*k120+[Na]o*k18*k21*k92*k870+[I]o*[Na]o*k78*k81*k12
0%k290)-[Na]o”2*k18*k34*k47*k78*k81*k92*k120*k230*k870*
(k18*k21*k78*k92+k21*k78*k81* k92+[Na]o*k78* k81*
k92*k120+[Na]o*k18*k21*k92*k870+[I]o*[Na]o*k78*k81*k120%k290)+2*[Na]o 2*k18*k21*k
32*k43*k78*k92*k120*k740*k870*
(k18*k21%k78*k92+k21*k78*k81*k92+[Na]o*k78*k81*k92*k120+ [Na]o*k18*k21* k92*k870+
[[Jo*[Na]o*k78*k81*k120%k290)+2*[Na]o”2*k18*k21*k32*k43*k81*k92*k120*k740*k870*
(k18*k21%k78*k92+
k21¥k78*k81*k92+[Na]o*k78*k81*k92*k120+[Na]o*k18*k21*k92*k870+[I]o*[Na]o*k78*k81
*k120%k290)-[Na]o"2*k18*k21*k32*k78*k81*k92*k120*k740*k870*

(k18*k21*k78%k92+k21*k78*k81*k92+[Na]o*k78*k81 *
k92*k120+[Na]o*k18*k21*k92*k870+[I]o*[Na]o*k78*k81*k120*k290)-
[Na]o"2*k18*k21*k34*k78*k81* k92* k120*k740*k870*

(k18*k21*k78*k92+k21*k78*k81*k92+[Na]o*k78*k81%k92*k120+ [Na]o*k18*k21*k92*k870+
[[Jo*[Na]o*k78*k81*k120*k290)-[Na]o"2*k18*k21*k43*k78*k81*k92*k120*k740*k870*
(k18*k21%k78*k92+
k21¥k78*k81*k92+[Na]o*k78*k81*k92*k120+[Na]o*k18*k21*k92*k870+[I]o*[Na]o*k78*k81
*k120%k290)+[Na]o"2*k18*k32*k43*k78*k81*k92*k 120*k740*k870*
(K18*k21*k78*k92+k21*k78*k81*k92+[Na]o*k78*k81*k92*
k120+[Na]o*k18*k21*k92*k870+[I]o*[Na]o*k78*k81*k120*k290)+[Na]o"2*k21*k32*k43*k7
8*k81%k92*k120*k740*k870*
(K18*k21*k78*k92+k21*k78*k81*k92+[Na]o*k78*k81%k92*k120+[Na]o*k18* k21*k92*k870+
[I]o*

[Na]o*k78*k81*k120*k290)+[I]o*[ Na]o"2*k18*k32*k43*k78*k81*k120*k290*k740*k870*
(K18*k21*k78*k92+
k21*k78*k81*k92+[Na]o*k78*k81*k92*k120+[Na]o*k18*k21*k92*k870+[I]o*[Na]o*k78*k81
*k120*k290))/(2*[Na]o"2*k78*k81*k92*k120*k230*k740*

(k18*k21%k78*k92+k21*k78*k81*k92+ [Na]o*k78*k81* k92*k120+[Na]o*
18*k21*k92*k870+[T]0*[Na]o*k78*k81*k120*k290)* (k34+k43)*(k81*k120+k18*k870+[Na]o*
k120*k870))

Rate of release =

([S]i*k32*k43*k740*([Na]i*k18*k21*k52*k65*k870+[Na]i*k18*k21*k52*k67*k870+[Na]
i*k18*k21*k56*k67*k870+[Na]o*[R]0*k56*k67*k81*k120*k250+[Na]i*[R]o*k18*k56*k67*k2
50*k870+[Nali*[Na]o*[R]o*k56*k67*k120*k250*k870))/(k18*k21*k32*k43*k52*k65*k78+k18
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*k21*k32*k43*k52*k67*k78+k18*k21*k32*k47*k52*k65*k78+k18%k21*k32*k43*k56*k67*k78
+k18*k21*k32*k47%k52*k67*k78+k18*k21*k34*k47*k52*k65*k78+k18%k21*k34*k47*k52*k67
*k78+k18*k21*k32*k47*k56*k67*k 78+k18*k21*k34*k47*k56*k67*k78+k21*k32*k43*k52*k65
*k78%k81+k21*k32*k43*k52*k67*k78*k81+k21*k32*k47*k52*k65*k78*k81+k21*k32*k43*k56
*k67*k78%k81+k21%k32*k47*k52*k67*k78%k81+k21*k34*k47*k52*k65*k78*k81+k21*k34*k47
*k52*k67*k78*k81+k21*k32*k47*k56*k67*k78%k81+k21*k34*k47*k56*k67*k78*k81+[Na]o*k
32*k43*k52*k65*k78*k81*k120+[Na]o*k32*k43*k52*k67*k78*k81*k120+[Na]o*k32*k47*k52
*k65*k78*k81*k120+[Na]o*k32*k43*k56*k67*k78*k81*k120+[Na]o*k32*k47*k52*k67*k78%k
81*k120+[Na]o*k34*k47*k52*k65*k78%k81*k120+[Na]o*k34*k47*k52*k67*k78*k81*k 120+
Na]o*k32*k47*k56*k67*k78*k81*k120+[Na]o*k34*k47*k56*k67*k78*k81*k120+[Na]i*k18*k
21*k32*k43*k52*k65*k870+[Na]i*k18*k21*k32*k43*k52*k67*k870+[Na]i*k18*k21*k32*k47*
k52*k65*k870+[Na]i*k18*k21*k32*k43*k56*k67*k870+[Na]i*k18*k21*k32*k47*k52*k67*k87
0+[Na]i*k18*k21*k34*k47*k52*k65k870+[Na]i*k18*k21*k34*k47*k52*k67*k870+[Na]i*k18
*k21%k32*k47*k56*k67*k870+[Na]i*k18*k21*k34*k47*k56*k67*k870+[R]0*k18*k32*k43*k56
*k67*k78%*k250+[R]0*k18%k32*k47*k56*k67*k78*k250+[R]0*k18*k34*k47*k56*k67*k78*k25
0+[R]0*k32*k43*k56*k67*k78*k81*k250+[R]0*k32*k47*k56*k67*k78*k81*k250+[R]0*k34*k4
7*k56*k67*k78*k81*k250+[S]i*k18*k21*k32*k43*k52*k65*k740+[S]i*k18*k21*k32*k43*k52*
k67*k740+[S]i*k18*k21*k32*k43*k56*k67*k740+[S]i*k21*k32*k43*k52*k65*k81*k740+[S]i*k
21*k32*k43*k52*k67*k81*k740+[S]i*k21*k32*k43*k56*k67*k81*k740+[Na]o*[R]o*k32*k43*
k56*k67*k78*k120*k250+[Na]o*[R]0*k32*k43*k56*k67*k81*k120*k250+[Na]o*[R]o*k32*k4
7*k56*k67*k78*k120*k250+[Na]o*[R]0*k34*k47*k56*k67*k78*k120*k250+[Na]o*[R]o*k32*
k47*k56*k67*k81*k120*k250+[Na]o*[R]0*k34*k47*k56*k67*k81*k120*k250+[Na]o*[R]o*k3
2*k43*k56*k78*k81*k120*k250+[Na]o*[R]0*k32*k47*k56*k78*k81*k120*k250+[Na]o*[R]o*
k34%k47*k56*k78*k81*k120*k250+[Na]o*[R]0*k32*k43*k65*k78*k81*k120*k250+[Na]o*[R]
0%k32*k43*k67*k78*k81*k120*k250+[Na]o*[R]0*k32*k47*k65*k78*k81*k120*k250+[Na]o*[
R]0*k32*k47*k67*k78%k81*k120*k250+[Na]o*[R]0*k34*k47*k65*k78*k81*k120*k250+[Na]o
*[R]0*k34*k47*k67*k78*k81%k120*k250+[Na]i*[R]o*k18*k32*k43*k56*k67*k250%k870+[Na]
i*[R]o*k18*k32*k47*k56*k67*k250*k870+[Na]i*[R]o*k18*k34*k47*k56*k67*k250*k870+[Na
10*[S]i*k32*k43*k52%k65*k81*k120*k740+[Na]o*[S]i*k32*k43*k52*k67*k81*k120*k740+[Na
10*[S]i*k32*k43*k56*k67*k81*k120*k740+[Na]i*[S]i*k18*k21*k32*k52*k65*k740*k870+[Na]
i*[S]i*k18*k21*k32*k52*k67*k740*k870+[Na]i*[S]i*k18*k21*k34*k52*k65*k740*k870+[Na]i*
[S]i*k18%k21*k34*k52*k67*k740*k870+[Na]i*[S]i*k18*k21*k32*k56*k67*k740*k870+[Na]i*[
S]i*k18%k21*k34*k56*k67*k740*k870+[Nali*[S]i*k18*k21*k43*k52*k65*k740*k870+[Na]i*[S
1i*k18*k21*k43*k52*k67*k740*k870+[Na]i*[S]i*k18*k21*k43*k56*k67*k740*k870+[Na]i*[S]i
*k18%k32*k43*k52*k65*k740*k870+[Na]i*[S]i*k18*k32*k43*k52*k67*k740*k870+[Na]i*[S]i*
k21*k32*k43*k52*k65*k740*k870+[Na]i*[S]i*k21*k32*k43*k52*k67*k740*k870+[Na]i*[S]i*k
18*k32*k43*k56*k67*k740*k870+[Na]i*[S]i*k21*k32*k43*k56*k67*k740*k870+[Na]i*[Na]o*
[R]o*k32%k43*k56*k67*k120*k250*k870+[Na]i*[Na]o*[R]0*k32*k47*k56*k67*k120*k250*k8
70+[Nal]i*[Na]o*[R]o*k34*k47*k56*k67*k120*k250*k870+[Na]i*[ Na]o*[S]i*k32*k43*k52*k6
5*k120*k740*k870+[Na]i*[Na]o*[S]i*k32*k43*k52*k67*k120*k740*k870+[Na]i*[Na]o*[S]i*k
32*k43*k56*k67*k120*k740*k870+[Na]o*[R]0*[S]i*k32*k43*k56*k81*k120*k250*k740+[Na]
0*[R]0*[S]i*k32*k43*k65*k81*k120*k250%k740+[Na]o*[R]o*[S]i*k32*k43*k67*k81*k120*k25
0*k740+[Na]o*[R]o*[S]i*k32*k56*k67*k81*k120*k250*k740+[Na]o*[R]o*[S]i*k34*k56*k67*k
81*k120*k250*k740+[Na]o*[R]0o*[S]i*k43*k56*k67*k81%k120*k250*k740+[Na]i*[R]o*[S]i*k1
8%k32*k43*k56*k250*k740*k870+[Na]i*[R]o*[S]i*k18*k32*k43*k65*k250*k740*k870+[Na]i*[
R]o*[S]i*k18*k32*k43*k67*k250*k740*k870+[Na]i*[R]0*[S]i*k18*k32*k56*k67*k250*k740*k
870+[Na]i*[R]o*[S]i*k18*k34*k56*k67*k250*k740*k870+[Na]i*[R]o*[S]i*k 18*k43*k56*k67*k
250*k740%k870+[Nali*[Na]o*[R]o*[S]i*k32*k43*k56*k120*k250*k740*k870+[Nal]i*[Na]o*[R
10*[S]i*k32*k43*k65*k120*k250*k740*k870+[Na]i*[Na]o*[R]o*[S]i*k32*k43*k67*k120*k250
*k740%k870+[Nali*[Na]o*[R]o*[S]i*k32*k56*k67*k120*k250%k740*k870+[Na]i*[Na]o*[R]o*[
S]i*k34*k56*k67*k120*k250*k740*k870+[Na]i*[Na]o*[R]0*[S]i*k43*k56*k67*k120*k250%k7
40*k870)

The expression below gives the ratio of substrate release between mutant and wild-
type in the reparameterized formulation. If this term assumes values larger than 1 the
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mutant releases more substrate than wild-type. We evaluated this expression with the
fmincon function as described in the main manuscript.
Releasemut/Releasewt =
(X*(INa]i*F_ES*F_NK*F_RK*k21*k34+[Nal]i*F_ES*F_NK*F_RK*k21*k52+[Nali*[Na]o
*[R]o*F_NK*F_RK*k120*k250+[Na]i*[R]o*F_ES*F_NK*F_RK*k34*k250+[Na]i*F_ES*F_IO*
F_NK*X*k21*k34+[Na]o*[R]o*F_ES*F_IO*F_RK*X*k34*k250)*(F_ES*F_NK*F_RK*F_SK*k
2172¥k32/2*k52/2+F_ES*F_1O0"2*F_NK*k21"2*k32*k34"2*k52+F_ESF_IO"3*F_NK*k21"2*
k32*k34"2*k52+F_ES*F_IO*F_NK*F_RK*F_SK*k21/2*k32"2*k52"2+F_ES*F_IO"2*F_NK*F
_RK*k21"2*k32*k34*k52"2+F_ES*F_IO"2*F_NK*F_RK*k21/2*k32*k34"2*k52+F_ES*F_IO
A2*F_NK*F_SK*k21/2*k32*k34/2*k52+F_ES*F_IO"2*F_NK*F_SK*k21"2*k32"2*k34*k52+F
_ES*F_IO*F_NK*F_RK*k21"2*k32*k34*k52"2+F_ES*F_IO*F_NK*F_RK*k21"2*k32*k34"2*
k52+F_ES*F_IO*F_NK*F_SK*k21"2*k32*k34"2*k52+F_ES*F_IO*F_NK*F_SK*k212*k32/2
*k34*k52+F_ES*F_NK*F_RK*F_SK*k212*k32*k34*k52"2+F_ES*F_NK*F_RK*F_SK*k212
*k32*k34"2*k52+F_ES*F_NK*F_RK*F_SK*k21/2*k32"2*k34*k52+[Na]i*F_ES*F_NK*F_RK
*F_SK*k21*k32"2*k52"2*k120+F_ES*F_IO*F_NK*F_RK*F_SK*k21"2*k32*k34*k52"2+F_ES
*F_IO*F_NK*F_RK*F_SK*k21"2*k32*k34"2*k52+F_ES*F_IO*F_NK*F_RK*F_SK*k21"2*k3
272*k34*k52+[Na]i*F_ES*F_IO"2*F_NK*k21*k32*k34"2*k52*k120+[Na]o*F_ES*F_IO"3*F_
NK*k21*k32*k34/2*k52*k120+[S]I*F_ES*F_IO"2*F_SK*k21*k32*k34"2*k52*k230+[S]I*F_E
S*F_IO"3*F_SK*k21*k32*k34"2*k52*k230+[Na]o*[R]o*F_NK*F_RK*F_SK*k21*k32/2*k52*
k120*k250+[Na]i*F_ES*F_IO*F_NK*F_RK*k21*k32*k34*k52/2*k120+[Na]i*F_ES*F_IO*F_
NK*F_RK*k21*k32*k34"2*k52*k120+[Na]i*F_ES*F_IO*F_NK*F_SK*k21*k32*k34"2*k52*k
120+[Na]i*F_ES*F_IO*F_NK*F_SK*k21*k32"2*k34*k52*k120+[Na]i*F_ES*F_NK*F_RK*F_
SK*k21*k32*k34*k522*k120+[Na]i*F_ES*F_NK*F_RK*F_SK*k21*k32*k34"2*k52*k120+[N
a]i*F_ES*F_NK*F_RK*F_SK*k21*k32"2*k34*k52*k120+[R]o*F_ES*F_IO*F_NK*F_RK*k21*
k32*k34"2*k52*k250+[R]o*F_ES*F_NK*F_RK*F_SK*k21*k32*k34"2*k52*k250+[R]o*F_ES*
F_NK*F_RK*F_SK*k21*k32/2*k34*k52*k250+[S][*F_ES*F_IO*F_RK*F_SK*k21*k32*k34*k
5272*k230+S]I*F_ES*F_IO*F_RK*F_SK*k21*k32*k34"2*k52*k230+[Nali*[Na]o*[R]o*F_N
K*F_RK*F_SK*k32"2*k52*k120"2*k250+[Na]o*F_ES*F_IO*F_NK*F_RK*F_SK*k21*k32"2*
k5272*k120+[Na]o*[R]o*F_ES*F_IO"2*F_NK*k21*k32*k34"2*k120*k250+[Na]o*[R]o*F_ES
*F_IO"3*F_NK*k21*k32*k34"2*k120*k250+[Na]o*[R]o*F_ES*F_IO"2*F_RK*k32*k34"2*k5
2*k120*k250+[Na]o*[S]I*F_ES*F_IO"3*F_SK*k32*k34"2*k52*k120*k230+[Na]o*F_ES*F_IO
A2*F_NK*F_RK*k21*k32*k34*k52"2*k120+[Na]o*F_ES*F_IO"2*F_NK*F_RK*k21*k32*k34
72*k52*k120+[Na]o*F_ES*F_IO"2*F_NK*F_SK*k21*k32*k34"2*k52*k120+[Na]o*F_ES*F_I
O"2*F_NK*F_SK*k21*k32"2*k34*k52*k120+[R]o*F_ES*F_IO"2*F_NK*F_RK*k21*k32*k34
A2*k52*k250+[S]I*F_ES*F_IO"2*F_RK*F_SK*k21*k32*k34*k522*k230+[S]I*F_ES*F_IO"2*
F_RK*F_SK*k21*k32*k34"2*k52*k230+[Na]o*[R]o*F_IO*F_NK*F_RK*k21*k32*k34*k52*k
120*k250+[Na]o*[R]o*F_NK*F_RK*F_SK*k21*k32*k34*k52*k120*k250+[Na]i*[Na]o*[R]o*
F_IO*F_NK*F_RK*k32*k34*k52*k120"2*k250+[Na]i*[Na]o*[R]o*F_NK*F_RK*F_SK*k32*k
34*k52*k12072*k250+[Nali*[R]o*F_ES*F_IO*F_NK*F_RK*k32*k34"2*k52*k120*k250+[Na]
0*[R]o*F_ES*F_IO*F_NK*F_SK*k21*k32*k34"2*k120*k250+[Na]o*[R]o*F_ES*F_IO*F_NK*
F_SK*k21*k32"2*k34*k120*k250+[Na]o*[R]o*F_ES*F_IO*F_RK*F_SK*k32*k34"2*k52*k12
0*k250+[Na]o*[R]o*F_ES*F_IO*F_RK*F_SK*k32"2*k34*k52*k120*k250+[Na]i*[R]o*F_ES*F
_NK*F_RK*F_SK*k32*k34"2*k52*k120*k250+[Na]i*[R]o*F_ES*F_NK*F_RK*F_SK*k32"2*
k34*k52*k120*k250+[Na]i*[S]I*F_ES*F_IO*F_NK*F_SK*k21*k34"2*k52*k120*k230+[Na]i*[
SII*F_ES*F_NK*F_RK*F_SK*k21*k32*k52"2*k120*k230+[Na]i*[S]I*F_ES*F_NK*F_RK*F_S
K*k21*k34*k5272*k120*k230+[Na]i*[S]I*F_ES*F_NK*F_RK*F_SK*k21*k34"2*k52*k120*k2
30+[Na]i*[S]I*F_IO*F_NK*F_RK*F_SK*k21*k32*k52"2*k120*k230+[Na]o*F_ES*F_IO*F_N
K*F_RK*F_SK*k21*k32*k34*k52"2*k120+[Na]o*F_ES*F_IO*F_NK*F_RK*F_SK*k21*k32*k
3472*k52*k120+[Na]o*F_ES*F_IO*F_NK*F_RK*F_SK*k21*k32"2*k34*k52*k120+[R]o*F_E
S*F_IO*F_NK*F_RK*F_SK*k21*k32*k34"2*k52*k250+[R]o*F_ES*F_IO*F_NK*F_RK*F_SK
*k21%k32"2*k34*k52*k250+[Na]i*[S]I*F_IO"2*F_NK*F_SK*k21*k32*k34*k52*k120*k230+[
Nali*[Na]o*[S]I*F_IO*F_NK*F_RK*F_SK*k32*k52"2*k120"2*k230+[Na]i*[Na]o*[S]I*F_IO
A2*F_NK*F_SK*k32*k34*k52*k120"2*k230+[Na]o*[R]o*[S]I*F_ES*F_IO"2*F_SK*k32*k34"
2*k120*k230*k250+[Na]o*[R]o*[S]I*F_ES*F_IO"3*F_SK*k32*k34"2*k120*k230*k250+[Na]o
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*[R]o*F_ES*F_IO"2*F_NK*F_SK*k21*k32*k34"2*k120*k250+[Na]o*[R]o*F_ES*F_IO"2*F_
NK*F_SK*k21*k32/2*k34*k120*k250+[Na]i*[S]I*F_ES*F_IO"2*F_NK*F_SK*k21*k342*k5
2*k120*k230+[Nali*[S]I*F_ES*F_IO"2*F_NK*F_SK*k32*k342*k52*k120*k230+[Na]o*[S]T*
F_ES*F_IO"2*F_RK*F_SK*k32*k34*k52/2*k120*k230+[Na]o*[S]I*F_ES*F_IO"2*F_RK*F_S
K*k32*k34/2*k52*k120*k230+[Nali*[Na]o*[R]o*[S]I*F_IO"2*F_NK*F_SK*k32*k34*k120"2
*k230*k250+[Na]i*[R]o*[S]I*F_ES*F_IO"2*F_NK*F_SK*k32*k34"2*k120*k230*k250+[Na]o
*[R]o*[S]I*F_ES*F_IO"2*F_RK*F_SK*k34/2*k52*k120*k230*k250+[Na]i*[S]I*F_ES*F_IO*F
_NK*F_SK*k21*k32*k34*k52*k120*k230+[Na]i*[S]I*F_ES*F_NK*F_RK*F_SK*k21*k32*k34
*k52*k120*k230+[Nali*[S]I*F_IO*F_NK*F_RK*F_SK*k21*k32*k34*k52*k120*k230+[Na]i*[
Na]o*[R]o*[S]I*F_IO*F_NK*F_SK*k32*k34*k120°2*k230*k250+[Nali*[Na]o*[R]o*[S]I*F_N
K*F_RK*F_SK*k32*k52*k120°2*k230*k250+[Nali*[Na]o*[R]o*[S]I*F_NK*F_RK*F_SK*k34*
k52*k12072*k230*k250+[Na]i*[Na]o*[S]I*F_IO*F_NK*F_RK*F_SK*k32*k34*k52*k120"2*k
230+[Na]i*[R]o*[S]I*F_ES*F_IO*F_NK*F_SK*k32*k34/2*k120*k230*k250+[Na]o*[R]o*[S]I*
F_ES*F_IO*F_RK*F_SK*k34/2*k52*k120*k230*k250+[Na]i*[R]o*[S]I*F_ES*F_NK*F_RK*F
_SK*k34/2*k52*k120*k230*k250+[Na]o*[R]o*F_ES*F_IO*F_NK*F_RK*F_SK*k21*k32/2*k
52*k120*k250+[Nali*[S]I*F_ES*F_IO*F_NK*F_RK*F_SK*k21*k34*k52/2*k120*k230+[Nali*
[S]I*F_ES*F_IO*F_NK*F_RK*F_SK*k21*k342*k52*k120*k230+[Nali*[S]I*F_ES*F_IO*F_N
K*F_RK*F_SK*k32*k34*k52/2*k120*k230+[Na]i*[S]I*F_ES*F_IO*F_NK*F_RK*F_SK*k32*k
3472%k52*k120*k230+[Na]o*[R]o*F_ES*F_IO"2*F_NK*F_RK*k21*k32*k34*k52*k120*k250
+[Na]o*[R]o*[S|T*F_ES*F_IO"2*F_RK*F_SK*k32*k34*k52*k120*k230*k250+[Na]o*[R]0*[S]
I*F_ES*F_IO*F_RK*F_SK*k32*k34*k52*k120*k230*k250+[Nali*[R]o*[S]I*F_ES*F_NK*F_R
K*F_SK*k32*k34*k52*k120*k230*k250+[Na]o*[R]o*F_ES*F_IO*F_NK*F_RK*F_SK*k21*k3
2*k34*k52*k120*k250+[Na]i*[Na]o*[R]o*[S]I*F_IO*F_NK*F_RK*F_SK*k32*k52*k120"2*k2
30*k250+[Nali*[Na]o*[R]o*[S]I*F_IO*F_NK*F_RK*F_SK*k34*k52*k120"2*k230*k250+[Na]
i*[R]o*[S]I*F_ES*F_IO*F_NK*F_RK*F_SK*k34/2*k52*k120*k230*k250+[Na]i*[R]o*[S]I*F_
ES*F_IO*F_NK*F_RK*F_SK*k32*k34*k52*k120*k230*k250))/(([Na]i*F_ES*F_IO*F_NK*k2
1%k34+[Na]i*F_ES*F_NK*F_RK*k21*k34+[Na]i*F_ES*F_NK*F_RK*k21*k52+[Na]i*[Na]o*[
RJo*F_NK*F_RK*k120*k250+[Na]o*[R]o*F_ES*F_IO*F_RK*k34*k250+[Na]i*[R]o*F_ES*F_
NK*F_RK*k34*k250)*(F_ES*F_NK*F_RK*F_SK*k21/2*k32/2*k52/2+F_ES*F_IO"2*F_NK*
XA2+k21/2*k32*k34/2*k52+F_ES*F_ION3*F_NK*X3*k21/2*k32*k342*k52+F_ES*F_NK*F
_RK*F_SK*k212*k32%k34*k52"2+F_ES*F_NK*F_RK*F_SK*k21/2*k32*k342*k52+F_ES*F
_NK*F_RK*F_SK*k2112*k322*k34*k52+[Nal]i*F_ES*F_NK*F_RK*F_SK*k21*k32/2*k52"2
*k120+F_ES*F_IO*F_NK*F_RK*X*k21°2*k32*k34*k52/2+F_ES*F_IO*F_NK*F_RK*X*k21*
2*k32*k34/2*k52+F_ES*F_IO*F_NK*F_SK*X*k21/2*k32*k34"2*k52+F_ES*F_IO*F_NK*F_
SK*X*k21/2*k32/2*k34*k52+F_ES*F_IO*F_NK*F_RK*F_SK*X*k21/2*k32/2*k52/2+F_ES*
F_IO"2*F_NK*F_RK*X"2*k2172*k32*k34*k52/2+F_ES*F_IO"2*F_NK*F_RK*X"2*k21/2*k
32*k3472%k52+F_ES*F_ION2*F_NK*F_SK*X"2*k21/2*k32*k34"2*k52+F_ES*F_IO"2*F_NK
*F_SK*X2*k21/2*k32/2*k34*k52+[Nali*F_ES*F_IO"2*F_NK*X"2*k21%k32*k34/2*k52*k12
0+[Na]o*F_ES*F_IO"3*F_NK*X"3*k21*k32*k34"2*k52*k120+[S]I*F_ES*F_IO"2*F_SK*X"2
*k21*k32*k34°2*k52*k230+[S]I*F_ES*F_IO"3*F_SK*X"3*k21*k32*k34/2*k52*k230+[Na]o*[
RJo*F_NK*F_RK*F_SK*k21*k32/2*k52*k120*k250+[Nali*F_ES*F_NK*F_RK*F_SK*k21*k3
2*k34*k52/2*k120+[Nali*F_ES*F_NK*F_RK*F_SK*k21*k32*k34/2*k52*k120+[Na]i*F_ES*F
_NK*F_RK*F_SK*k21*k322*k34*k52*k120+[R]o*F_ES*F_NK*F_RK*F_SK*k21*k32*k34/2
*k52*k250+[R]0*F_ES*F_NK*F_RK*F_SK*k21*k32/2*k34*k52*k250+[Na]i*[Na]o*[R]o*F_
NK*F_RK*F_SK*k32/2*k52*k120°2*k250+F_ES*F_IO*F_NK*F_RK*F_SK*X*k212*k32*k3
4*k52°2+F_ES*F_IO*F_NK*F_RK*F_SK*X*k21/2*k32*k34/2*k52+F_ES*F_IO*F_NK*F_RK
*F_SK*X*k2112*k32/2*k34*k52+[Na]o*[R]o*F_NK*F_RK*F_SK*k21*k32*k34*k52*k120*k2
50+[Na]o*[R]o*F_ES*F_IO"2*F_NK*X"2*k21*k32*k342*k120*k250+[Na]o*[R]o*F_ES*F_I
OM3*F_NK*X"3*k21*k32*k34/2%k120*k250+[Na]o*[R]o*F_ES*F_IO"2*F_RK*X"2*k32*k34
A2*K52*k120*k250+[Na]o*[S]I*F_ES*F_ION3*F_SK*X"3*k32*k34/2*k52*k120*k230+[Na]o*
F_ES*F_IO"2*F_NK*F_RK*X"2*k21*k32*k34*k52/2*k120+[Na]o*F_ES*F_IO"2*F_NK*F_R
K*X"2*k21*k32*k34°2*k52*k120+[Na]o*F_ES*F_IO"2*F_NK*F_SK*X"2*k21*k32*k34/2*k5
2*k120+[Na]o*F_ES*F_IO"2*F_NK*F_SK*X"2*k21*k32"2*k34*k52*k120+[R]o*F_ES*F_IO"
2*F_NK*F_RK*X"2*k21*k32*k34/2*k52*k250+[S|I*F_ES*F_IO2*F_RK*F_SK*X"2*k21*k32
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*k34*k52/2*k230+[S]I*F_ES*F_IO"2*F_RK*F_SK*X"2*k21*k32*k34"2*k52*k230+[Na]i*[Na
J0*[R]o*F_NK*F_RK*F_SK*k32*k34*k52*k12072*k250+[Na]i*[R]o*F_ES*F_NK*F_RK*F_S
K*k32*k34"2*k52*k120*k250+[Na]i*[R]o*F_ES*F_NK*F_RK*F_SK*k32"2*k34*k52*k120*k
250+[Na]i*[S]I*F_ES*F_NK*F_RK*F_SK*k21*k32*k52/2*k120*k230+[Na]i*[S]I*F_ES*F_N
K*F_RK*F_SK*k21*k34*k52/2*k120*k230+[Na]i*[S]I*F_ES*F_NK*F_RK*F_SK*k21*k34"2*
k52*k120*k230+[Na]i*F_ES*F_IO*F_NK*F_RK*X*k21*k32*k34*k52"2*k120+[Na]i*F_ES*F
_IO*F_NK*F_RK*X*k21*k32*k34/2*k52*k120+[Na]i*F_ES*F_IO*F_NK*F_SK*X*k21*k32*k
3472*k52*k120+[Na]i*F_ES*F_IO*F_NK*F_SK*X*k21*k32"2*k34*k52*k120+[R]o*F_ES*F_I
O*F_NK*F_RK*X*k21*k32*k34"2*k52*k250+[S]I*F_ES*F_IO*F_RK*F_SK*X*k21*k32*k34*
k5272*k230+[S]I*F_ES*F_IO*F_RK*F_SK*X*k21*k32*k34"2*k52*k230+[Na]o*F_ES*F_IO*F
_NK*F_RK*F_SK*X*k21*k32/2*k52"2*k120+[Na]i*[Na]o*[S]I*F_IO*F_NK*F_RK*F_SK*X*
k32*k52/2*k12072*k230+[Na]i*[S]I*F_IO"2*F_NK*F_SK*X"2*k21*k32*k34*k52*k120*k230
+[Na]i*[S]I*F_ES*F_NK*F_RK*F_SK*k21*k32*k34*k52*k120*k230+[Na]i*[Na]o*[S][*F_IO"
2*F_NK*F_SK*X"2*k32*k34*k52*k120"2*k230+[Na]o*[R]o*[S]I*F_ES*F_IO"2*F_SK*X"2*k
32*k342*k120*k230*k250+[Na]o*[R]o*[S]I*F_ES*F_IO"3*F_SK*X"3*k32*k34"2*k120*k230
*k250+[Na]o*[R]o*F_ES*F_IOM2*F_NK*F_SK*X"2*k21*k32*k34"2*k120*k250+[Na]o*[R]o*
F_ES*F_IO"2*F_NK*F_SK*X"2*k21*k32/2*k34*k120*k250+[Na]i*[S]I*F_ES*F_IO"2*F_NK
*F_SK*X"2*k21*k34"2*k52*k120*k230+[Na]i*[S]I*F_ES*F_IO"2*F_NK*F_SK*X"2*k32*k34
A2%k52%k120%k230+[Na]o*[S]I*F_ES*F_IO"2*F_RK*F_SK*X"2*k32*k34*k52/2*k120*k230+[
Na]o*[S]I*F_ES*F_IO"2*F_RK*F_SK*X"2*k32*k34/2*k52*k120*k230+[Na]o*[R]o*F_IO*F_
NK*F_RK*X*k21*k32*k34*k52*k120*k250+[Na]i*[Na]o*[R]o*[S]II*F_NK*F_RK*F_SK*k32*
k52%k12072*k230*k250+[Nali*[Na]o*[R]o*[S]II*F_NK*F_RK*F_SK*k34*k52*k120°2*k230*k
250+[Na]i*[R]o*[S]I*F_ES*F_NK*F_RK*F_SK*k34/2*k52*k120*k230*k250+[Na]i*[Na]o*[R]
o*F_IO*F_NK*F_RK*X*k32*k34*k52*k120"2*k250+[Na]i*[R]o*F_ES*F_IO*F_NK*F_RK*X*
k32*k3472*k52*k120*k250+[Na]o*[R]o*F_ES*F_IO*F_NK*F_SK*X*k21*k32*k34/2*k120*k2
50+[Na]o*[R]o*F_ES*F_IO*F_NK*F_SK*X*k21*k32/2*k34*k120*k250+[Na]o*[R]o*F_ES*F_
IO*F_RK*F_SK*X*k32*k34"2*k52*k120*k250+[Na]o*[R]o*F_ES*F_IO*F_RK*F_SK*X*k32"
2*k34*k52*k120*k250+[Na]i*[S]I*F_ES*F_IO*F_NK*F_SK*X*k21*k34/2*k52*k120*k230+[N
a]i*[SII*F_IO*F_NK*F_RK*F_SK*X*k21*k32*k52/2*k120*k230+[Na]o*F_ES*F_IO*F_NK*F
_RK*F_SK*X*k21*k32*k34*k52"2*k120+[Na]o*F_ES*F_IO*F_NK*F_RK*F_SK*X*k21*k32*
k3472*k52*k120+[Na]o*F_ES*F_IO*F_NK*F_RK*F_SK*X*k21*k32"2*k34*k52*k120+[R]o*F
_ES*F_IO*F_NK*F_RK*F_SK*X*k21*k32*k34"2*k52*k250+[R]o*F_ES*F_IO*F_NK*F_RK*
F_SK*X*k21*k32/2*k34*k52*k250+[Na]i*[Na]o*[R]o*[S]I*F_IO*F_NK*F_SK*X*k32*k34*k1
20"2*k230*k250+[Na]i*[Na]o*[S]I*F_IO*F_NK*F_RK*F_SK*X*k32*k34*k52*k120"2*k230+[
Na]i*[R]o*[S]I*F_ES*F_IO*F_NK*F_SK*X*k32*k34"2*k120*k230*k250+[Na]o*[R]o*[S]I*F_
ES*F_IO*F_RK*F_SK*X*k34"2*k52*k120*k230*k250+[Na]o*[R]o*F_ES*F_IO*F_NK*F_RK*
F_SK*X*k21*k32/2*k52*k120*k250+[Na]i*[S]I*F_ES*F_IO*F_NK*F_RK*F_SK*X*k21*k34*
k5272*k120*k230+[Na]i*[S]I*F_ES*F_IO*F_NK*F_RK*F_SK*X*k21*k34"2*k52*k120*k230+
[Na]i*[S]I*F_ES*F_IO*F_NK*F_RK*F_SK*X*k32*k34*k52/2*k120*k230+[Na]i*[S]I*F_ES*F
_IO*F_NK*F_RK*F_SK*X*k32*k34"2*k52*k120*k230+[Na]o*[R]o*F_ES*F_IO"2*F_NK*F_
RK*X"2*k21*k32%k34*k52*k120*k250+[Na]i*[R]o*[S]I*F_ES*F_NK*F_RK*F_SK*k32*k34*k
52*k120*k230*k250+[Nali*[Na]o*[R]o*[S]I*F_IO"2*F_NK*F_SK*X"2*k32*k34*k120"2*k23
0*k250+[Na]i*[R]o*[S]I*F_ES*F_IO"2*F_NK*F_SK*X"2*k32*k34/2*k120*k230*k250+[Na]o
*[R]o*[SIT*F_ES*F_IO"2*F_RK*F_SK*X"2*k34"2*k52*k120*k230*k250+[Na]i*[S|I*F_ES*F_I
O*F_NK*F_SK*X*k21*k32*k34*k52*k120*k230+[Na]i*[S]I*F_IO*F_NK*F_RK*F_SK*X*k21
*k32*k34*k52*k120*k230+[Na]o*[R]o*[S][*F_ES*F_IO*F_RK*F_SK*X*k32*k34*k52*k120*k
230*k250+[Na]o*[R]o*F_ES*F_IO*F_NK*F_RK*F_SK*X*k21*k32*k34*k52*k120*k250+[Na]
i*[Na]o*[R]o*[S]I*F_IO*F_NK*F_RK*F_SK*X*k32*k52*k120"2*k230*k250+[Na]i*[Na]o*[R]
o*[SII*F_IO*F_NK*F_RK*F_SK*X*k34*k52*k120"2*k230*k250+[Na]i*[R]o*[S]I*F_ES*F_IO
*F_NK*F_RK*F_SK*X*k34/2*k52*k120*k230*k250+[Na]o*[R]o*[S]I*F_ES*F_IO"2*F_RK*F
_SK*X"2*k32*k34*k52*k120*k230*k250+[Na]i*[R]o*[S]I*F_ES*F_IO*F_NK*F_RK*F_SK*X*
k32*k34*k52*k120*k230%k250))

Bmut-Amut*(l-Awt/Bwt) =
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(ISII*F_IO*F_SK*X*k32*k34*k52*k120*k230*(([Na]i*F_ES*F_NK*k21*(F_IO*k34+F_R
K*k34+F_RK*k52))/([R]o*F_RK*k250%([Nali*[Na]o*F_NK*k120+[Na]o*F_ES*F_IO*k34+[N
a]i*F_ES*F_NK*k34))-1)*([Na]i*F_ES*F_NK* F_RK* k21*k34+[Na]i*F_ES*
F_NK*F_RK*k21*k52-[Nali*[Na]o*[R]o*F_NK*F_RK*k120*k250-[Na]i*[R]o*F_ES* F_NK*
F_RK*k34*k250+[Na]i*F_ES*F_IO*F_NK*X*k21*k34-
[Na]o*[R]o*F_ES*F_IO*F_RK*X*k34*k250))/ (F_ES* F_NK*
F_RK*F_SK*k21/2*k32/2*k52/2+F_ES*F_IO2*F_NK*X"2*k2112*k32*k34/2*k52+F_ES*F_
1073*F_NK*X"3*k21/2*k32*k34"2*k52+F_ES*F_NK*F_RK*F_SK*k21/2*k32*k34*k52/2+F
_ES*F_NK*F_RK*F_SK*k21/2*k32*k342*k52+F_ES*F_NK*F_RK*F_SK*k21/2*k32/2*k34
*k52+[Na]i*F_ES*F_NK*F_RK*F_SK*k21*k32/2*k52/2%k120+F_ES*F_IO*F_NK*F_RK*X*k
21/2*k32*k34*k52/2+F_ES*F_IO*F_NK*F_RK*X*k2112*k32*k34/2*k52+F_ES*F_IO*F_NK
*F_SK*X*k21/2*k32*k34/2*k52+F_ES*F_IO*F_NK*F_SK*X*k21/2*k32/2*k34*k52+F_ES*F
_IO*F_NK*F_RK*F_SK*X*k212*k32/2%k52/2+F_ES*F_IO"2*F_NK*F_RK*X"2*k21/2*k32
*k34*k52/2+F_ES*F_IOM2*F_NK*F_RK*X2*k21/2*k32*k34"2*k52+F_ES*F_IO"2*F_NK*F
_SK*XA2*k2172%k32*k34/2*k52+F_ES*F_IO"2*F_NK*F_SK*X"2*k21/2¥k32/2*k34*k52+[N
a]i*F_ES*F_ION2*F_NK*X"2*k21*k32*k34/2*k52*k120+[Na]o*F_ES*F_ION3*F_NK*X"3*k2
1¥k32*k34/2*k52*k120+[S|T*F_ES*F_IO2*F_SK*X"2¥k21*k32*k342*k52*k230+[S]I*F_ES*
F_IO"3*F_SK*X"3*k21*k32*k34"2*k52*k230+[Na]o*[R]o*F_NK*F_RK*F_SK*k21*k32/2*k
52+k120*k250+[Nali*F_ES*F_NK*F_RK*F_SK*k21*k32*k34*k52/2*k120+[Na]i*F_ES*F_N
K*F_RK*F_SK*k21*k32*k34/2*k52*k120+[Na]i*F_ES*F_NK*F_RK*F_SK*k21*k32"2*k34*k
52*k120+[R]o*F_ES*F_NK*F_RK*F_SK*k21*k32*k34"2*k52*k250+[R]0*F_ES*F_NK*F_RK
*F_SK*k21*k32/2*k34*k52*k250+[Na]i*[Na]o*[R]o*F_NK*F_RK*F_SK*k32/2*k52*k120"2*
k250+F_ES*F_IO*F_NK*F_RK*F_SK*X*k21"2*k32*k34*k52°2+F_ES*F_IO*F_NK*F_RK*F_
SK*X*k212*k32*k34/2%k52+F_ES*F_IO*F_NK*F_RK*F_SK*X*k21/2*k32"2*k34*k52+[Na]
0*[R]o*F_NK*F_RK*F_SK*k21*k32*k34*k52*k120*k250+[Na]o*[R]o*F_ES*F_IO"2*F_NK*
XA2+k21*k32%k34/2%k120*k250+[Na]o*[R]o*F_ES*F_IO"3*F_NK*X"3*k21*k32*k34/2*k120
*k250+[Na]o*[R]o*F_ES*F_IO"2*F_RK*X"2*k32*k34/2*k52*k120*k250+[Na]o*[S|I*F_ES*F
_TOM3*F_SK*X"3*k32*k34/2*k52*k120*k230+[Na]o*F_ES*F_IO"2*F_NK*F_RK*X"2*k21*k
32*k34*k52/2*k120+[Na]o*F_ES*F_IO"2*F_NK*F_RK*X"2*k21*k32*k34"2*k52*k120+[Na]
o*F_ES*F_IO"2*F_NK*F_SK*X"2*k21*k32*k34/2*k52*k120+[Na]o*F_ES*F_IO"2*F_NK*F
_SK*XA2*k21%k32/2*k34*k52*k120+[R]0*F_ES*F_IO"2*F_NK*F_RK*X"2*k21*k32*k342*k
52*k250+[S]I*F_ES*F_IO0"2*F_RK*F_SK*X"2*k21*k32*k34*k52"2*k230+[S]I*F_ES*F_IO"2*
F_RK*F_SK*X"2*k21*k32*k34"2*k52*k230+[Na]i*[Na]o*[R]o*F_NK*F_RK*F_SK*k32*k34*
k52%k12072*k250+[Nali*[R]o*F_ES*F_NK*F_RK*F_SK*k32*k34/2*k52*k120*k250+[Na]i*[
R]o*F_ES*F_NK*F_RK*F_SK*k32/2*k34*k52*k120*k250+[Nali*[S]I*F_ES*F_NK*F_RK*F_
SK*k21%k32*k52/2*k120*k230+[Na]i*[S]I*F_ES*F_NK*F_RK*F_SK*k21*k34*k52/2*k120*k
230+[Na]i*[S]I*F_ES*F_NK*F_RK*F_SK*k21*k342*k52*k120*k230+[Na]i*F_ES*F_IO*F_N
K*F_RK*X*k21*k32%k34*k52/2*k120+[Na]i*F_ES*F_IO*F_NK*F_RK*X*k21*k32*k34/2*k5
2*k120+[Na]i*F_ES*F_IO*F_NK*F_SK*X*k21*k32*k34/2*k52*k120+[Na]i*F_ES*F_IO*F_N
K*F_SK*X*k21*k32/2%k34*k52*k120+[R]0*F_ES*F_IO*F_NK*F_RK*X*k21*k32*k34/2*k52
*k250+[S]I*F_ES*F_IO*F_RK*F_SK*X*k21*k32*k34*k52/2*k230+[S]I*F_ES*F_IO*F_RK*F_
SK*X*k21*k32*k342*k52*k230+[Na]o*F_ES*F_IO*F_NK*F_RK*F_SK*X*k21*k32/2*k52/2
*k120+[Nali*[Na]o*[S]I*F_IO*F_NK*F_RK*F_SK*X*k32*k52/2*k120"2*k230+[Na]i*[S]I*F_
1072*F_NK*F_SK*X"2*k21*k32*k34*k52*k120*k230+[Na]i*[S]I*F_ES*F_NK*F_RK*F_SK*
k21¥k32%k34*k52*k120*k230+[Na]i*[Na]o*[S]I*F_IOA2*F_NK*F_SK*X"2*k32*k34*k52%k12
0°2*k230+[Na]o*[R]o*[S|T*F_ES*F_IO"2*F_SK*X"2*k32*k34/2*k120*k230*k250+[Na]o*[R]
0*[S]I*F_ES*F_IO"3*F_SK*X"3*k32*k34/2*k120*k230*k250+[Na]o*[R]o*F_ES*F_IO"2*F_
NEK*F_SK*X"2*k21*k32*k34/2*k120*k250+[Na]o*[R]o*F_ES*F_IO"2*F_NK*F_SK*X"2*k21
*k32°2*k34*k120*k250+[Nali*[S]I*F_ES*F_IO"2*F_NK*F_SK*X"2*k21*k342*k52*k120*k2
30+[NaJi*[S]I*F_ES*F_IO"2*F_NK*F_SK*X"2*k32*k34"2*k52*k120*k230+[Na]o*[S]I*F_ES*
F_IO"2*F_RK*F_SK*X"2*k32*k34*k52/2*k120*k230+[Na]o*[S|I*F_ES*F_IO"2*F_RK*F_SK
*X"2*k32%k342*k52*k120*k230+[Na]o*[R]o*F_IO*F_NK*F_RK*X*k21*k32*k34*k52*k120*
k250+[NaJi*[Na]o*[R]o*[S]I*F_NK*F_RK*F_SK*k32*k52*k12072*k230*k250+[Na]i*[Na]o*|
R]o*[S]I*F_NK*F_RK*F_SK*k34*k52*k1202*k230*k250+[Nali*[R]o*[S]I*F_ES*F_NK*F_R
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K*F_SK*k34/2*k52*k120*k230*k250+[Nali*[Na]o*[R]o*F_IO*F_NK*F_RK*X*k32*k34*k52
*k120°2*k250+[Na]i*[R]o*F_ES*F_IO*F_NK*F_RK*X*k32*k34/2*k52*k120*k250+[Na]o*[R
Jo*F_ES*F_IO*F_NK*F_SK*X*k21*k32*k34/2*k120*k250+[Na]o*[R]o*F_ES*F_IO*F_NK*F
_SK*X*k21*k32/2*k34*k120*k250+[Na]o*[R]o*F_ES*F_IO*F_RK*F_SK*X*k32*k34/2*k52*
k120*k250+[Na]o*[R]o*F_ES*F_IO*F_RK*F_SK*X*k32/2*k34*k52*k120*k250+[Nali*[S]I*F
_ES*F_IO*F_NK*F_SK*X*k21*k34"2*k52*k120*k230+[Na]i*[S]I*F_IO*F_NK*F_RK*F_SK*
X*k21*k32*k52/2*k120*k230+[Na]o*F_ES*F_IO*F_NK*F_RK*F_SK*X*k21*k32*k34*k52/2
*k120+[Na]o*F_ES*F_IO*F_NK*F_RK*F_SK*X*k21*k32*k34/2*k52*k120+[Na]o*F_ES*F_I
O*F_NK*F_RK*F_SK*X*k21*k32"2*k34*k52*k120+[R]0o*F_ES*F_IO*F_NK*F_RK*F_SK*X*
k21*k32*k342*k52*k250+[R]o*F_ES*F_IO*F_NK*F_RK*F_SK*X*k21*k32/2*k34*k52*k250
+[Nali*[Na]o*[R]o*[S]I*F_IO*F_NK*F_SK*X*k32*k34*k1202*k230*k250+[Nali*[Na]o*[S]I
*F_IO*F_NK*F_RK*F_SK*X*k32*k34*k52*k120"2*k230+[Na]i*[R]o*[S]I*F_ES*F_IO*F_NK
*F_SK*X*k32*k34/2*k120*k230*k250+[Na]o*[R]o*[S]I*F_ES*F_IO*F_RK*F_SK*X*k34/2*k
52+k120*k230*k250+[Na]o*[R]o*F_ES*F_IO*F_NK*F_RK*F_SK*X*k21*k32/2*k52*k120*k2
50+[Nal]i*[S]I*F_ES*F_IO*F_NK*F_RK*F_SK*X*k21*k34*k52/2*k120*k230+[Nali*[S]I*F_E
S*F_IO*F_NK*F_RK*F_SK*X*k21*k34/2*k52*k120*k230+[Nali*[S]I*F_ES*F_IO*F_NK*F_
RK*F_SK*X*k32*k34*k52/2*k120*k230+[Nali*[S]I*F_ES*F_IO*F_NK*F_RK*F_SK*X*k32*k
34/2*k52%k120%k230+[Na]o*[R]o*F_ES*F_IO"2*F_NK*F_RK*X"2*k21*k32*k34*k52*k120*
k250+[Na]i*[R]o*[S]I*F_ES*F_NK*F_RK*F_SK*k32*k34*k52*k120*k230*k250+[Nali*[Na]o
*[R]o*[S]I*F_IO"2*F_NK*F_SK*X"2*k32*k34*k1202*k230*k250+[Na]i*[R]o*[S]I*F_ES*F_I
O"2*F_NK*F_SK*X"2*k32*k34/2*k120*k230*k250+[Na]o*[R]o*[S]I*F_ES*F_IO"2*F_RK*F
_SK*X"2%k34"2%k52*k120*k230*k250+[Nal]i*[S]I*F_ES*F_IO*F_NK*F_SK*X*k21*k32*k34*
k52*k120*k230+[Na]i*[S]I*F_IO*F_NK*F_RK*F_SK*X*k21*k32*k34*k52*k120*k230+[NaJo
*[R]o*[S]I*F_ES*F_IO*F_RK*F_SK*X*k32*k34*k52*k120*k230*k250+[Na]o*[R]o*F_ES*F_I
O*F_NK*F_RK*F_SK*X*k21*k32*k34*k52*k120*k250+[Nali*[Na]o*[R]o*[S]I*F_IO*F_NK*
F_RK*F_SK*X*k32*k52*k120"2*k230*k250+[Na]i*[Na]o*[R]o*[S]I*F_IO*F_NK*F_RK*F_S
K*X*k34*k52*k120"2*k230*k250+[Nali*[R]o*[S]I*F_ES*F_IO*F_NK*F_RK*F_SK*X*k34"2*
k52*k120*k230*k250+[Na]o*[R]o*[S]I*F_ES*F_IO"2*F_RK*F_SK*X"2*k32*k34*k52*k120*k
230*k250+[Nali*[R]o*[S]I*F_ES*F_IO*F_NK*F_RK*F_SK*X*k32*k34*k52*k120*k230*k250)



