Week 8 Calculations:
1.  If you are recording on a simple two state channel with only one homogenous channel in the patch, what would be the Propen if you recorded 349 events for the closed state and 598 events for the open state?   If you are holding the patch (Vh) at -60 mV, measure the peak of an open event amplitude as 4 pA, and record the reversal potential (VR) as 20 mV, what is the chord conductance of the channel?  

2.  You are recording from a patch that you have determined has 4 homogenous channels in it.  You hold the patch (Vh) at -80 mV and then step it to 30 mV (Vc).  You find the following events at each level of a point-by-point amplitude histogram in integer units:  P0= 1000, P1 = 2300, P2 = 1800, P3 = 200, P4 = 350.  Assume that P0 is the closed state and that P4 represents when all four channels are simultaneously open.  What is the Propen for the channel?   You must use a modification of the conservation law (total time open/total time of recording * N channels).  Can you make this computation if the 4 channels are all heterogeneous?  Why or why not?
3.  To compare the macroscopic current to the unitary current, the following equation is utilized:

I (v,t) = N * Po(v,t) * i(v)

Meaning that the macroscopic current (I) is dependent on voltage and time (v,t) and is equal to the number of channels (N) times the open probability (dependent also on v,t) times the unitary current (dependent upon v).
a)  20 channels of 0.5 pA magnitude are open 70% of the time.  What is the macroscopic I?

b)  If using a symmetrical solution and clamping the cell at rest (-60 mV), what is the estimated chord conductance?

4.  If you are recording on a spherical shaped cell (s.a. = 4 Π r2) that has a radius of 5 microns and you typically find between 2 and 4 channels under a pipette with an opening of 0.7 microns…..
a) What is the channel density (upper and lower limits) in # channels/cell?

b)  If the largest macroscopic I you can induce by application of a neurotransmitter is 100 pA, what is the percentage of channels recruited for such a response? (Channels have same i and Propen as 3a)
Answers:
1.  Propen  = 0.63; Conductance (γ) = 50 pS
2.  Propen  = 0.21; Only if you can discern which channel matches with which P state.

3.  a.  7 pA, b. 8.3 pS

4.  a.  897.6 to 1795 channels/cell, b.  32 to 16%
