BIO-480 Week 1 Solutions
13/09/2024


Brain Anatomy

General Questions:
1) The parasympathetic nervous system is the “rest and digest” part of the nervous system. Its main goal is energy conservation. For example, it participates in decreasing the heart rate, decreasing blood pressure, pupil constriction, decreasing sweat gland activity, stimulating salivation and stimulating gastric secretion. It exits the cranial and sacral regions of the spinal cord. The main neurotransmitter involved is acetylcholine.
2) The brain is protected by the skull, the 3 meninges and the cerebrospinal fluid (CSF).
3) A stroke is the interruption of the blood supply to the brain. The three types of strokes are the thrombotic stroke, which is caused by atherosclerotic buildup of leukocytes in blood vessel walls, the embolic stroke, caused by a plug in blood vessels, and the hemorrhagic stroke caused by rupture in blood vessels.

Case Study

· Cerebellar ataxia
· The cerebellum, located in the metencephalon, is likely affected.
· Alcoholism is a common cause to damage to the cerebellum.


How to study the brain?

Experiment

The enzyme HDAC2 has been found to negatively regulate learning and memory (Guan et al., 2009 Nature). Without using the internet, how do you think the authors came to this conclusion? Discuss the following points:

(1) Which animal model would you use to study learning and memory?
· Possible are C.elegans; D.melanogaster; M.musculus; R.norvegicus; P. troglodytes; M.silvanus

(2) Which behavioral tests would you use to study learning and memory?
· Possible are conditioned taste aversion/water maze/radial arm maze/ fear conditioning.

(3) Which techniques could the authors have used to manipulate the function of HDAC2? 
· Possible are HDAC2-selective inhibitors/activators; gene knockdown; RNAi-mediated techniques; CRISPR-Cas9

(4) HDAC2 is known to form a complex with HDAC1. How would you verify that manipulating the function of HDAC2 does not interfere with the function of HDAC1? 
· Possible are measuring HDAC1 and 2 enzymatic activities; measuring HDAC1 gene expression (RT-PCR) and protein abundance (ELISA, WB, IHC, IF); measuring the protein complex itself by co-immunoprecipitation.

(5) How would you manipulate the function of HDAC2 in a specific brain region, without affecting other regions? How would you verify that HDAC2 in other regions is not affected?   
· Possibilities include stereotaxic delivery of RNAi-tools into a particular brain area; drug infusion via the aid of place cannulas into the particular brain area; or generate a floxed-HDAC2 construct and a novel transgenic animal, cross it to a CRE-driver line that expresses CRE only in that particular brain area and thus achieve brain-region specific alteration of the levels of HDAC2 (http://cre.jax.org/introduction.html).
· To verify that HDAC2 in other regions is not affected, several possibilities exist: measure HDAC2 levels in these brain areas on the level of gene expression (RT-PCR) or protein (Western Blotting) following brain region-specific dissections; measure HDAC2 levels in these brain areas in situ by immunohistochemistry or immunofluorescence; measure the enzymatic activity of HDAC2 in dissected brain areas; measure the activity of HDAC2 indirectly by analyzing its mode of action on its substrates (i.e., the acetylation of histone proteins). 

(6) How can the number of synapses be measured? 
· IHC/WB against pre or postsynaptic proteins; Electron Microscopy. 


