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ΔG = RT ln ([A]in/[A]out)!

A (out)          A (in)   !

For non-ionic solutes:!

 	





For transport of an ionic substance: 

ΔG = RT ln ([A]in/[A]out) + ZAFΔψ	



ZA = ionic charge of A!
F = Faraday constant (charge of one mole of !

!electrons; 96,485 C/mol)!
Δψ = membrane potential!

Membrane potentials of -100 mV (inside negative)!
are not uncommon.!



Types of Transport 

1.  Non-mediated transport – occurs through simple diffusion!

2.  Mediated transport – occurs through the action of!
!specific carrier proteins (carriers, permeases, porters,!
!translocases, translocators, transporters)!



Types of Mediated Transport 

1.  Passive-mediated transport or facilitated transport: !
!Specific molecules flow from high concentration!
!to low concentration to equilibrate a concentration!
!gradient!

2.  Active transport:  specific molecules are transported!
!from low concentrations to high concentrations.!
!This process is endergonic and must be coupled to!
!a sufficiently exergonic process to make it favorable.!



Non-mediated transport:  A plot of the flux !
(rate of passage per unit area) of A increases!

linearly with the magnitude of the concentration gradient!



Suggests that the!
rate-limiting step for!

non-mediated!
entry of a molecule into!

a cell is its passage!
through the membraneʼs!

hydrophobic core.!



The kinetics of mediated transport: 
Glucose transport into erythrocytes 

























The protein gets phosphorylated!
by ATP in the presence of Na+!

Ions during transport.  An aspartic!
acid residue gets phosphorylated!

(mixed anhydride).!


















