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Appendix S1. Derivation of equation (7) based on Figure 1b. 
The dynamic equations that follow the schema in Figure 1b are 

![#$]
!&

= 𝑘$)[𝐸][𝐴] − 𝑘-)[𝐵][𝐸𝐴], (S1) 

![#-]
!&

= 𝑘-)[𝐸][𝐵] − 𝑘$)[𝐴][𝐸𝐵], (S2) 

![#$-]
!&

= 𝑘$)[𝐸𝐵][𝐴] + 𝑘-)[𝐸𝐴][𝐵] − 𝑘0)[𝐸𝐴𝐵], (S3) 

[𝐸]1 = [𝐸] + [𝐸𝐴] + [𝐸𝐵] + [𝐸𝐴𝐵], (S4) 

where subscript T means total concentration. 

By aid of the steady-state approximation, equations (S1)-(S3) can be rewritten as 
𝑘-)[𝐵][𝐸𝐴] = 𝑘$)[𝐸][𝐴], (S5) 

𝑘$)[𝐴][𝐸𝐵] = 𝑘-)[𝐸][𝐵], (S6) 

𝑘0)[𝐸𝐴𝐵] = 𝑘$)[𝐸𝐵][𝐴] + 𝑘-)[𝐸𝐴][𝐵]. (S7) 

By solving [𝐸𝐴] from (S5), [𝐸𝐵] from (S6), and then entering the result into (S7) to solve for 
[𝐸𝐴𝐵], we obtain 
[𝐸𝐴] = 23
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[𝐸], (S8) 

[𝐸𝐵] = 25
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[𝐸], (S9) 

[𝐸𝐴𝐵] = 623
4[$])25
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When equations (S8)-(S10) are entered into (S4), we have 
[𝐸] = [#]9
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which when combined with (S10) leads to 
[𝐸𝐴𝐵] = [#]9
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from which equation (7) in the main text can be obtained by calculating 𝑘0)[𝐸𝐴𝐵]. 


