Exercise 1: Why we still rely on symptomatic therapies
1. Explain why symptomatic therapies, such as Levodopa or Deep Brain Stimulation (DBS), do not halt or slow the progression of Parkinson’s disease.
2. Describe the major obstacle presented by the disease's prodromal phase (10–20 years before motor diagnosis) and the subsequent neuronal loss, and explain why the lack of early biomarkers prevents successful development and deployment of Disease-Modifying Therapies (DMTs).

Exercise 2: The pharmacological challenge of the blood–brain barrier (BBB)
1. Explain why dopamine itself cannot be administered directly to compensate for the deficiency, referencing properties of the Blood–Brain Barrier (BBB).
2. Describe the mechanism that allows Levodopa to cross the BBB and explain the role of Carbidopa once Levodopa is administered systemically.

Exercise 3: Strain heterogeneity and therapeutic design
1. Define the concept of α-synuclein strains and explain why this finding suggests that different synucleinopathies (PD, MSA, DLB, PDD) are unlikely to be treated effectively by a single α-syn–targeting drug.
2. Identify the structural biology technique used on post-mortem human tissue that helps characterize these strains and guide therapeutic development.

Exercise 4: Stratification and the gut–brain axis
1. List three specific patient criteria (based on non-motor symptoms, progression, or etiology) that should be used for patient stratification to optimize clinical trial cohorts for DMTs.
2. Explain how the “Body-First” hypothesis (pathology starting in the gut) leads to specific DMT strategies. Provide two examples of microbiome/GIT-based therapeutic approaches currently under investigation.




Exercise 5: Lewy bodies and propagating pathology
1. List the three hallmark pathological features of Parkinson’s disease.
2. Identify the three physical mechanisms by which pathological α-synuclein may propagate from neuron to neuron.
3. Besides toxicity, state one reason why Lewy Bodies are considered “far more complex” than α-syn fibrils produced in vitro, referencing their biochemical composition.

Exercise 6: The necessity of an integrated approach
1. List four distinct pathological targets (excluding the “Other DMTs” category) currently prioritized in Disease-Modifying Therapy pipelines.
2. Explain why combining multi-target strategies with patient stratification supports the need for an Integrated Approach rather than a single universal therapy.


