Week 10 Calculations:
1.   You have the following data regarding the number of events in a 2 state model:
at -60 mV

open state = 4628

closed state = 5000

at -30 mV

open state = 7528

closed state = 60581

at 0 mV

open state = 12849

closed state = 32681

at +30 mV

open state = 190

closed state = 80445

at +60 mV

open state = 37000

closed state 4051

a.  Plot the degree of voltage dependence for this channel.

b.  What is the approximate slope conductance?

c.  Describe in words, equations, or diagrams two other computational means of acquiring the voltage dependence of channel gating?

2.   In a 2 state model, if it takes 5 msec to exit the closed state and 0.2 msec to exit the open state, what is the mean closed time, mean open time, and Prclosed for this channel?
3.  If a channel has a mean closed time of 3 msec, what is the probability that the channel will open in the next 2 msec? (remember are calculating probability distribution function)

4.  Sketch the open and closed time histograms (and corresponding time constants) that would be appropriate for a Markov Chain that has 2 open states and one closed state.  Draw out a chain that would fit with these histograms including rate constants.  For example, if the channel were in the second open state, what would be the mean open time?
5.  Suppose you were observing a bursting channel with two closed states and one open state.  Assuming that the channel has to enter through both closed states prior to opening, and it demonstrates 10 openings per burst with the following rate constants (a = 2 msec, b = 1 msec, c = 5 msec, and d = 3 msec), what is the mean burst duration?  What is the probability that it will close “forever” and leave the burst?  What is the geometric distribution?
Answers:
1.  Please ask if need help since mostly graphing.

2. 2 msec, 5 msec, 0.29.
3.  49%

4.  1/d

5.  0.5 msec, 0.83, 0.17
