Problem 7. Channels and receptors (9 points) 
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Neurons express a variety of channels and receptors in their plasma membrane. Activation of some of them leads to hyperpolarization of the neuron (increasing the absolute value of the difference of electrical potentials between the inside and outside faces of the cell membrane) and thus, inhibits neuronal activity. On the other hand, activation of other receptors results in membrane depolarization and therefore activation of the neuron. For example, receptors to acetylcholine (nAChR, sensitive to nicotine), upon binding of acetylcholine open to a conducting state and allow passage of cations inside the cell, causing depolarization. Other members of the same protein family, homologous to nAChRs, such as receptors activated by gamma-aminobutyric acid (GABARs) become permeable to chloride ions and result in neuron hyperpolarization.

Questions:

1. Provide examples of ionic channels, expressed in neuronal membranes and describe how they are activated and what is their effect on the membrane potential (1 point for each full example, up to 3 points in total)

2. What is the mechanism of ion channel selectivity to different types of ions? (2 points)

3. Is it possible (and if it is, how) to make nAChRs to become permeable to anions instead of cations? (2 points). Is it possible (and if it is, how) to reverse the ion charge selectivity for GABARs? How will that affect their effects on the neuronal activity? (2 points)

