Solutions Biol-480 “Neuroepigenetics I” 25/11/2024

Exercise 1: True or False?
1. False: Epigenetic mechanisms influence gene expression, without changing the genetic code
2. True
3. False: Epigenetic changes can be reversible
Exercise 2: Epigenetic mechanisms in memory
· Histone acetylation influences learning and memory by loosening chromatin structure, which makes it easier for the transcription machinery to access DNA and transcribe genes that are involved in synaptic plasticity and memory formation. The addition of acetyl groups neutralizes the positive charge on histones, reducing their interaction with DNA and allowing the chromatin to remain more open. This promotes the expression of genes that are essential for learning and memory.
· Histone Acetyl Transferases (HATs) catalyze histone acetylation, which promotes gene transcription, while Histone Deacetylases (HDACs) remove acetyl groups, causing chromatin to condense and reducing gene transcription. 
Exercise 3: Epigenetic regulation of the glucocorticoid receptor by childhood abuse
1. What epigenetic difference do you expect in the promoter region of the glucocorticoid receptor between suicide victims with a history of childhood abuse and suicide victims with no history of childhood abuse? Name at least one, and its effect on gene transcription. (2 points)
In childhood abuse patients, there is elevated DNA methylation (in the promoter region) of the GR1 gene. The effect of it is to repress transcription (1 point). 
2. What difference do you expect in terms of glucocorticoid receptor gene transcription between these two groups? In other words, is the glucocorticoid receptor gene expression increased or decreased? (1 point)
The gene is repressed in victims with a history of childhood abuse (1 point).
3. How can you measure the expression of the glucocorticoid receptor gene in human postmortem samples? Name at least one technique. (1 point) 
Valid answers are: WB, IHC/IF, qRT-PCR, RNA sequencing (1 point). 

4. How does an increased/decreased level of glucocorticoid receptor influence the level of circulating glucocorticoids and thus the person’s stress response?  (2 points).
Decreased GR1 expression leads to decreased GR1 at the protein level, which in turn triggers sustained/prolonged/higher glucocorticoid levels, which in turn triggers a sustained stress response/hyperactivity of the HPA axis. (Important to mention are higher stress hormone/glucocorticoid levels and elevated HPA axis activity)

Abstracts were slightly modified from Nature 2012/ Journal of Neuroscience 2013
