Membrane Biophysics Calculations Week 4:
1.  Using a sciatic nerve preparation, you block w/ Cd/Co and TEA so that you are recording a pure sodium current.  You apply a conditioning prepulse to the following voltages, followed by a test pulse to -20 mV and measure the absolute INa as follows:
Vpre

INa
-90 mV
500 pA

-85 mV
450 pA

-80 mV
300 pA

-70 mV
310 pA

-60 mV
200 pA

-50 mV
110 pA

-40 mV
40 pA

-10 mV
0 pA

0 mV

0 pA

a.  Calculate the steady-state inactivation curve  (or h ∞ curve) by plotting normalized h versus Vpre.

b.  Using a 2 pulse experiment you discovered the following Im for the given interpulse intervals (IPI):

P1

P2

IPI

500 pA

500 pA

20 ms

500 pA

300 pA

7 ms

500 pA

100 pA

5 ms

500 pA

50 pA

4 ms

500 pA

0 pA

2 ms

Plot the INa P2/ INa P1 versus Recovery Interval

c.  Assuming like all time constants (1/e….time to decay to 37% of original value) τh is based upon no inactivation at IPI = 20 ms, what is the τh  for this set of data collected at Vh = -80 mV?

d.  Plot this value on your h ∞ curve in b.  Given that τh is voltage-dependent with its maximum near the normal resting potential, plot a τh  that could be consistent with these data?
e.  Sketch in m ∞ estimations for a classical Na channel as in Figure 2.17 (left) of your text.  Where is the produced voltage-window?

Answers:
Since many of the components of this week’s work sheet are either graphical or could have multiple answers, please see Dr. D. if you want her to evaluate your answers (i.e. if you need confirmation or help!).
