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1. Let us consider a neuron cell.
(a) Describe the differences of the working principles between a voltage-
gated ion channel and an ion pump. (7 points)

(b) Explain why is the membrane potential nonzero when a neuron
cell is not firing. A figure will help. (6 points)

{c¢) Describe how can a spike of membrane potential (action potential)
be generated. A figure will help a lot. (7 points)

2. Let us consider cell cycles (eukaryotic cells, of course).

(a) Describe the phases of a cell cycle. Do not just give the names of
the phases. A figure will help (10 points)

(b) Describe the sequence of the key events in the M phase. (10 points)

3. (a) Describe what happens in a cell nucleus when a gene is expressed.
(6 points)

(b) Describe how is a protein made in an eukaryotic cell. (7 points)

(c) Describe how is a membrane protein being transported from where
it is produced to the cell membrane. You have to list the organelles
involved in this process. A figure will help a lot. (7 points)

4. Let us consider muscle contraction.

(a) Make a plot and explain the structure of  muscle fiber. (10 points)

(b) Explain what happens when a muscle is contracted. (10 points)
5. Consider the growth of a cell culture in a test tube of in a petri dish.

(a) Let the number of cells in the culture at time ¢ be n, the cell cycle

time is 7 and the death rate of a cell is d. Plot n(t) for the case
d = 0. (10 points)

(b) Write down the equation for the time evolution of n(t). In other
words, what is equal to dn/di? (10 points)




