Questions Mock exam Bio-480 December 151225

--------------------------------------------------------------------------------------------------------

Please note that at the real exam there will be 9 questions. Its total duration will be 3h. 

Abbreviations in brackets refer to the teacher’s initials who will discuss these questions with you on 191225. Their presence times are as follows:

10.00-10.30: Anne-Laure Mahul-Mellier (ALMM)
10.30-11.00: Bernard Schneider (BS)
11.00-11.30: Johannes Gräff (JG)

The zoom link is: epfl.zoom.us/my/johannesgraeff


--------------------------------------------------------------------------------------------------------

1) Summarize the Braak hypothesis and its implications for early detection of Parkinson’s disease (ALMM)

2) Provide two clinical signs that may correlate with early Braak stages and its implication for early detection. (ALMM)

3) How does the progression of pathology described in the Braak hypothesis influence current strategies for developing biomarkers in Parkinson’s disease? (ALMM)

4) Glia: What are the roles of astrocytes in the brain? Name at least three roles and give an example for each. (JG)

5) Neuroanatomy: Consider the following case (JG)

“A 76-year-old man developed progressive difficulty walking over the course of several years. He noticed that when he stood up he felt “dizzy,” and he described his gait as feeling like he was drunk, saying “my legs go one way, and I go the other.” His family said he frequently lost his balance, with staggering and unsteadiness. He also had frequent mild headaches that occurred at any time of the day and night and seemed to be getting worse. During a medical, external exam his condition was found unremarkable except for a wide-based, unsteady gait, tending to fall to the left, especially when asked to walk a straight line.”

(a) On the basis of the symptoms presented above, what is the most likely diagnosis? 
(b) What is the most likely site of damage in the brain? Name at least one brain area. 
(c) How can one measure structural damage to one brain area in humans? Name at least one technique and describe in one sentence what the technique is actually measuring. 
(d) What type of substance abuse could have caused the patient’s problem? Name at least one substance. 
(e) How would you mimic such damage in an animal model? Describe both a technique and which animal species you would use for this.

6) Parkinson’s disease - Experimental models (BS)
An animal model of Parkinson’s disease has been generated by injecting fibrils made of aggregated alpha-synuclein proteins in the striatum of adult mice. A few months later, injected mice displayed degeneration of the substantia nigra and developed motor impairments measured in behavioral tests.
(a) What is the rationale for injecting alpha-synuclein fibrils to model Parkinson’s disease in the mammalian brain?
(b) What could be the reasons why nigral dopaminergic neurons degenerate and not the neurons located in the striatum, at the site of fibril injection?
(c) Explain why this animal model could be valuable to assess the effects of candidate treatments on the progression of Parkinson’s disease. 
7) Motor neuron disease - Gene therapy (BS)
(a) What are the main clinical features of spinal muscular atrophy (SMA)?
(b) What is the main cause of SMA?
(c) Why is disease severity very variable between SMA patients?
(d) Explain a gene therapy approach that could be used for the treatment of SMA.
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