
Table S1. ODE system for the integrative model* 

d  H+

dt
= −JPma1 +

3
2
⋅ JNha1,Na +

3
2
⋅ JNha1,K + JH _ uptake + JH _ production

d  Na+

dt
= −JEna1,Na − JNha1,Na + JTrk,Na + JNSC1,Na + Jdiff ,Na

d  K +

dt
= −JEna1,K − JNha1,K + JTrk1,K + JNSC1,K − JTok1 + Jdiff ,K
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d[Glyint ]
dt

= Ks0
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d  [Ca2+ ]
dt

=CCa − dCa ⋅[Ca2+ ]+ kCa,cyt ⋅
[Na+ ]Cyt

h _ Na _ cyt

[Na+ ]Cyt
h _ Na _ cyt +KmCa,cyt

h _ Na _ cyt

                 + kCa,ext ⋅
[Na+ ]ext

h _ Na _ ext

[Na+ ]ext
h _ Na _ ext +KmCa,ext

h _ Na _ ext + kCa, pH ⋅ (pHext − 6.5)

                 −3 ⋅kCN ,a ⋅[Ca2+ ]3 ⋅[CNoff ]+3 ⋅kCN ,da ⋅[CN ]−[Ca2+ ]⋅Vratio  

d  [CNoff ]
dt

= −kCN ,a ⋅[Ca2+ ]3 ⋅[CNoff ]+ kCN ,da ⋅[CN ]+ kCN _ Ppz,da ⋅[Ppz]⋅[CN ]−[CNoff ]⋅Vratio

d  [CN]
dt

= kCN ,a ⋅[Ca2+ ]3 ⋅[CNoff ]− kCN ,da ⋅[CN ]− kCN _ Ppz,da ⋅[Ppz]⋅[CN ]−[CN]⋅Vratio

d  [Crz1]
dt

=CCrz1 − dCrz1 ⋅[Crz1]+ kCrz1 ⋅[CN ]−[Crz1]⋅Vratio

 

d  [Nrg1]
dt

=CNrg1 ⋅
KmNrg1, pH

KmNrg1, pH + kpHext

− dNrg1 ⋅[Nrg1]−[Nrg1]⋅Vratio

 

d  [ENA1mRNA ]
dt

=CENA1,Nrg1 ⋅
KmENA1,Nrg1

h _ ENA1Nrg1

KmENA1,Nrg1
h_ ENA1Nrg1 +[Nrg1]h _ ENA1Nrg1

                           + kENA1,Crz1 ⋅[Crz1]+ kENA1,Hog1 ⋅[z2]− dENA1mRNA ⋅[ENA1mRNA ]
d  [Ena1]

dt
= ktEna1 ⋅[ENA1mRNA ]− dEna1 ⋅[Ena1]−[Ena1]⋅Vratio
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* For expressions of the transporter activities and volume changes, see Section 2-4 in 

the Supporting text (Text S1). 

  


