Exercises Biol-480 “Neuroepigenetics II” 29/11/2024

Exercise 1: 
1) Consider the following abstract of a paper published in Nature in 2012. Fill in the gaps. 

Cognitive decline is a debilitating feature of most neurodegenerative diseases of the central nervous system, including ____________ disease, the most prevalent neurodegenerative disease worldwide. The causes leading to such impairment are only poorly understood and effective treatments are slow to emerge. Here we show that cognitive capacities in the neurodegenerating brain are constrained by an epigenetic blockade of gene transcription that is potentially reversible. This blockade is mediated by histone _____________, which is increased by neurotoxic insults in vitro, in two mouse models of neurodegeneration and in patients with ___________. Histone _______________ associates with and reduces the histone ____________ of genes important for learning and memory, which show a _______________ in expression. Importantly, reversing the build-up of histone ____________ by short-hairpin-RNA-mediated knockdown unlocks the _____________ of these genes, reinstates structural and synaptic plasticity, and abolishes neurodegeneration associated memory impairments. These findings advocate for the development of selective inhibitors of ____________ and suggest that cognitive capacities following neurodegeneration are not entirely lost, but merely impaired by this epigenetic blockade.

2) Now consider the following abstract of a paper published in Journal of Neuroscience in 2013. Fill in the gaps. 

Gene expression is dynamically regulated by chromatin modifications on _________ tails, such as acetylation. In general, histone acetylation ____________________ transcription, whereas histone deacetylation ______________ transcription. The interplay between _______________________and histone deacetylases (HDACs) is pivotal for the regulation of gene expression required for long-term memory processes. Currently, very little is known about the role of individual HDACs in learning and memory. We examined the role of HDAC3 in long-term memory using a combined genetic and pharmacologic approach. We used HDAC3–FLOX genetically modified mice in combination with adeno-associated virus-expressing Cre recombinase to generate focal homozygous deletions of Hdac3 in area CA1 of the dorsal hippocampus. To complement this approach, we also used a selective inhibitor of HDAC3, RGFP136 [N -(6-(2-amino-4-fluorophenylamino)-6-oxohexyl)-4-methylbenzamide]. Immunohisto-chemistry showed that focal deletion or intrahippocampal delivery of RGFP136 resulted in ___________ histone acetylation. Both the focal deletion of HDAC3 as well as HDAC3 inhibition via RGFP136 significantly enhanced long-term memory in a persistent manner. Next we examined expression of genes implicated in long-term memory from dorsal hippocampal punches using quantitative reverse transcription-PCR. Expression of nuclear receptor subfamily 4 group A, member 2 (Nr4a2) and c-fos was significantly _______________ in the hippocampus of HDAC3–FLOX mice compared with wild-type controls. Memory enhancements observed in HDAC3–FLOX mice were abolished by intrahippocampal delivery of Nr4a2 small interfering RNA, suggesting a mechanism by which HDAC3 negatively regulates memory formation. Together, these findings demonstrate a critical role for HDAC3 in the molecular mechanisms underlying long-term memory formation.

3) Now discuss the two papers. Are the findings consistent? What experiments would you do in order to show that one paper is right, but not the other? Could both be right?

Exercise 2: 
1. Discuss whether targeting HDAC2 could be a viable therapeutic approach for AD, and why or why not.
2. Using an animal model, how would you test that targeting HDAC2 works as a viable therapeutic approach for AD?

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