
B-R2-R2L2
Receptor dimerization coupled with binding of one ligand per receptor monomer

  R   +   L     RL    + RL

  R2 +   L

R2L2

R2L   + L 

KA1

KA2

KA3

KB3

KB2KB1 k2B2

k2B3
k2B1

k2A1

k2A2

k2A3

B1

B2

B3

A2
A3

A1

Macroscopic reaction scheme

Microscopic reaction scheme

B1 
2R=R2

B2
RL+R=R2LA2 

R2+L=R2L

A1 
R+L=RL

A1
R+L=RL

  2R + 2L   

     RL +  R +  L

    2RL

R2 + 2L

    R2L +   L

∆GB1

∆GA2

∆GA1

 ∆GA1

∆GB2

B3
2RL=R2L2

A3
R2L+L=R2L2

     R2L2

∆GA3 ∆GB3

Free-energy diagram
(positions of energy levels are 
chosen for easy viewing)

Thermodynamic cycle 
∆Go

B1 +  ∆Go
A2 =  ∆Go

A1 +  ∆Go
B2     =>   KB1 KA2 = KA1

 KB2    
∆Go

B1 +  ∆Go
A2 + ∆Go

A3 =  2∆Go
A1 +  ∆Go

B3     =>   KB1 KA2 KA3 = KA1
2 KB3

Dependent transitions: B2 and B3
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KB3=KB1KA2KA3/KA1
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By symmetric design of the model: 

∆GoB2a =  ∆GoB2b, KB2a=KB2b=KB2m (microscopic)

∆GoA2a =  ∆GoA2b, KA2a=KA2b=KA2m

∆GoA3a =  ∆GoA3b, KA3a=KA3b=KA3m

The same holds for kinetic constants.

Thermodynamic cycles: 
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Dependent transitions: B2 and B3

KB2m=KB1KA2m/KA1
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