MIT Biology Department
7.012: Introductory Biology - Fall 2004
Instructors: Professor Eric Lander, Professor Robert A. Weinberg, Dr. Claudette Gardel

Solutions to: 7.012 Neurobiology Section Problem

Shown below is a plot of an action potential at a single point on an axon.
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Fill in the table below, for each of the three timepoints (A, B and C) indicated by the
arrows in the diagram above.

Time Point

Na* voltage-sensitive

channel status
(Inactivated, Closed, or Closed Open Inactivated

Open)

K* voltage-sensitive
channel status

(Inactivated, Closed, or Closed Closed Open
Open)

Na* flow through Na*

voltage-sensitive
channels None In None

(In, None, or Out )

K* flow through K*

voltage-sensitive
channels None None Out

(In, None, or Out )




OLD Section Problem Answers.

Solutions:

a) Na'injection into neuron
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b) Na"injection into neuron

|

+60- Without the voltage-gated Na channels, the
membrane depolarizes but cannot fire an action

+40 potential. The pump repolarizes the membrane (with

+720- perhaps some help from the K channels).
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¢) Na'injection into neuron K+channe1 blocked
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-60 o | Action potential fires as usual, but cell can only
re-polarize via the pump, which takes a lot longer
- 80+ than to repolarize via the K channels.

flow

Na'channelstate Na channel remains inactive, because
membrane has not yet repolarized.

K*channd] state
0.




