Exercises Biol-480 “Neuroscience I” week 3 (27.09.24)

1) What are the two main adult neurogenic niches in the brain? To which areas do they provide new neurons? 

SVZ in the walls of the lateral ventricles, which provides neurons to the olfactory bulb; SGZ in the DG of the hippocampus, providing granule cells to the granule cell layer. 

2) What is the developmental origin of adult neural stem cells?

Adult neural stem cells are the direct descendants of the embryonic neuroepithelia, but with less neurogenic potential

3) Name at least three environmental factors influencing neurogenesis in the dentate gyrus.

Positive factors would be physical exercise, learning, enriched environment. Stress would be an example of negative factor

4) It has been proposed that the hypothalamus could harbor adult neurogenic potential. What experiment would you perform to investigate this?

A) Identification through IHC/immunofluorescence of proliferative activity with proliferation markers (Ki67, pH3) or birthdating using nucleotide analogues (BrdU). Also, it is possible to combine this with markers of stem cells (GFAP, Nestin, Sox2) and/or cell migration and differentiation (DCX, PSA-NCAM) or neuronal markers (NeuN)
B) Genetic labelling with viruses exclusively targeting dividing cells (retroviruses)
C) Neurosphere assay: This consists on the extraction of cells from the area of interest and plating in vitro in conditions of primary cultures. If there are stem cells in the area, these will proliferate and form neurospheres. This is a useful technique to study NSC in more controlled conditions. 

5) Why do you think that adult neurogenesis / the regenerative potential of the brain decreases with evolution?

Open discussion, but one possibility relates to the stability / plasticity dilemma, by which the more plastic a brain is, the less stable it becomes. Evolution might have favored the encapsulation and restriction of damage rather than the complete regeneration of the brain.

