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Passive Transport: More than diffusion?

Ø Adding in other 
sugars affects things 
in a selective way

Ø Saturation occurs



Passive Transport: More than diffusion?

à Structure of different solutes can have a big effect



Notion of a “carrier”



Possible �Carrier� Mechanisms



General Four-State Carrier Model

Binding & 
Unbinding

Translocation



Chemical Kinetics (v1)



Chemical Kinetics (v1)



Chemical Kinetics (v2)

à Law of mass action

à Michaelis-Menten kinetics



Chemical Kinetics (v2)

à Linear way to plot 
nonlinear relationship!
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General Four-State Carrier Model

Binding/
Unbinding

Translocation



Possible �Carrier� Mechanisms



Chemical Kinetics & �Carriers�



Chemical Kinetics & �Carriers�



à Numerous free parameters. 
Can we simplify? 

Chemical Kinetics & �Carriers�



Binding/Unbinding
(at equilibrium)

Translocation

Simple, Symmetric Four-State Model

Assumption: Steady-state 
(i.e., carrier densities are independent of time)



à Steady-state 
(i.e., carrier densities are independent of time)

Simple, Symmetric Four-State Model

Figure 6.21



Simple, Symmetric Four-State Model

Combining equations...

Solving for the solute flux yields:



Figure 6.22



à Steady-state 
(i.e., carrier densities are independent of time)



Practice problems

Figure 6.21



Practice problems

Figure 6.21



Practice problems (SOL)



Practice problems (SOL)




