Exercises GLIA 30.09.2024

1) How many different types of glia cells do you know?

2) How can astrocytes modulate memory formation? Name at least two other supportive roles of astrocytes to neuronal function.

3) Neurons are known to send rapid electrical and chemical signals that are considered to be the basis of brain computation. While astrocytic signals (in the form of calcium waves) are long-lasting and thus were debated before to be unimportant for brain computation. However, high debate exists in the field. What role for such long-lasting astrocytic signals would you imagine in the processes of brain computation, cognition, behavior, etc.?

4) Myelin sheets are crucial for rapid saltatory action potential propagation. Think about another potential benefit of ion current happening only at the localized areas of Nodes of Ranvier. Think how ion potentials are formed on the neuronal membrane and restored after action potential propagation (hint about ATPases). Think what evolutionary implication this has.

5) Recent attempts to grow “brain in a dish” (brain organoids) focus on the use of induced pluripotent stem cells. Somatic cells are being de-differentiated into pluripotent cells, and then guided towards forming structures resembling areas of brain and consisting of the cell types derived from ectoderm. What is one of the major drawbacks of such artificial systems? How this major drawback will influence normal maturation of neuronal circuits? How this limitation could (and is) overcome?
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