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Example problems for transporters that you should know how to do:

1) Glucose permease increases the rate of glucose transport by 5 x 104.  What is the change in the activation energy (∆G‡) for the process?

2) Blood glucose levels are ≈5 mM.  The Kt of the glucose transporter for glucose is 1.5 mM.  What % of Vmax does the transporter typically operate at?

3) How much energy is required to transport an uncharged molecule from a concentration outside the cell of 10 -3 mM  to a concentration inside a cell of 10-1 mM?  (Temperature is 25º C.) Could the hydrolysis of one molecule of ATP be coupled to this process?

4) The [Ca2+] is 10-1 mM inside and [Ca2+] is 10-3 mM outside a cell.  The membrane potential is 90 mV (negative inside).  What is the ∆Gt for Ca2+ being transported from the inside to the outside? 

5)

a) Calculate the DG of transport (from outside to inside) for Cl- when extracellular concentration is 150 mM, the intracellular concentration is 10 mM and the membrane potential is –60 mV (inside is negative). The temperature is 37º C.  R=8.315 J/mol K; F=96480 J/V mol.


b) According to your calculations would this proceed through facilitated diffusion or active transport.  Explain.


