Membrane Biophysics Calculations Week 2:
Given the following chemical and permeability data:
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1.  Calculate the Em (membrane potential) for this cell whose data are shown and calculate the Ex (equilibrium potential) for each ion species (EK, ENa, ECl, ECa)

2.  Recalculate the Goldman when PNa+ increases to 10,000 (Na+ channel gate opens)

3.  Sketch the A.P. that could be consistent with 1-2.

4.  How would these values be different for a dog versus a seastar?

5.  Given the Em at rest, what ratio would K have to be, in order to have passive equilibrium?  What does this tell you about the Ki?  Why is it at disequilibrium?

6.  Given the Em at rest, what ratio would Na, Ca, or Cl have to be…….?   Why is the scenario concerning chloride different than, for example, Ca?
7.  If you made a bionic set of solutions using just the concentrations for Na and K above and experimentally determined that the ERev = -4.8 mV, what is the calculated permeability ratio for K:Na?  Is this a non-selective cation channel; why or why not?
Answers:
1.  Em = -68 mV

EK = -74 mV
ENa = 49 mV

ECl = -67 mV

ECa = 120 mV

2.  Em = 49.5 mV
3.  As completed in class……
4.  Change the absolute temperature value in the equation to be suitable for a mammal (37 degrees) versus an invertebrate (22 degrees).
5.  20/344 for -74 mV versus 20/272 for -68 mV.  Therefore Ki is too great for cell to be at passive equilibrium with regards to potassium.  Potassium must be maintained against the gradient to accumulate inside……Na/K ATPase pump.

6.  Think about the above response……
7.  3:1
