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General questions:
1. Write an example for a highly efficient neuronal connection (synaptic connection)! (2)
2. Write an example for an inhibitory type principal neuron! (1)
3. Write an example for neuronal feed-back inhibition! (1) 
4. Write an example for neuronal feed-forward inhibition! (1)
5. What is the “spike timing dependent neuronal plasticity”? (1)
L1-S1 - Electrophysiology
1. List the factors, which basically determine the membrane potential of neurons. (3)
2. Explain the term „retrograde neurotransmission” and exemplify it with a “retrograde neurotransmitter”! (2)
3. Explain the quantal release of neurotransmitters, and describe the experimental approach, which was used to prove the existence of this phenomenon. (2)
4. What is the reversal potential? What intracellular ion concentrations may lead to excitation by GABA or glycine? (2)
5. Describe the Voltage-clamp method. (1)
L2 – Visual processing - retina
1. What is the „dark current”, and in which cell types can be observed? (2)
2. What is the meaning of signal conversion in a neuronal circuitry, and exemplify it! (2)
3. What parameters characterize the receptive field of cones? (2) 
4. Describe the visual field defects evoked by the injury of the right optic tract! (2)
5. What is the function of horizontal cells in the retina? (1)

S2 – Stem cells
1. List the selection processes of the human development, which participate in the formation of functional neuronal circuitries. (4)
2. Where can be relatively large number of stem cells found in the adult (mature) brain? (2)
3. Explain the asymmetric mitosis.
L3 - Olfaction
1. Describe the response of OECs to repeated exposure (to test exposure after a conditional exposure) to a certain odor, name the phenomenon, which appear in the OECs. (2)
2. To what receptor family can the olfactory receptor proteins be enrolled? (1)
3. Describe the composition of an olfactory glomerulus. (4)
4. What is the consequence of the dendro-dendritic communication of mitral cells through electrical synapses? (1)
5. Which cell type(s) provide the output of the main olfactory bulb, and where do they project to? (2)
S3 – Cellular models – Neurons
1. What mechanism is described by the cable theory, and what simplifications are used? (3)
2. List the possible types of models, what questions can be answered using these? (3)
3. Describe the Hodgkin-Huxley model.
L4 – Spinal and supraspinal motor control
1. Define the term central pattern generator/motor pattern generator. (1)
2. What cortical areas are activated during motor planning? (1)
3. What factors determines the complexity of the movement of an organism? (2)
4. Define the term motor unit. (1)
5. Describe the stretch reflex.
6. Which cortical area provides the visual information for the movement?
L5-S5 - Hippocampus
1. At what phase of the theta are dendritic inhibitory cells abundantly activated by pyramidal cells? (1) 
2. What is the role of septal pacemaker cells? (1)
3. What is the name of the 30-80 Hz oscillation and what is its postulated function? (2) 
4. Name the two phases of the two-phase memory model. What network activity dominate in each? (2)
5. Describe the activity of hippocampal place cells.
L6 – Thalamus
1. Describe the neuronal connections of the thalamic inhibitory neurons (afferents and efferents) and their functional states. (4)
2. Which cortical layers are in connection with the thalamus, and what is the character of these connections? (3)
3. Describe the process of selective attention in thalamic sub-networks.

S6 - Memory
1. Describe the characteristic field potential-changes (wave-forms) during memory-consolidation. Give a short explanation for their origin. (2)
2. Define the term: engram. (1)
3. List the stages of the life cycle of the engram.
4. Name the memory types that can be recalled only in the situation identical to the learning situation. (2)
5. Which memory type(s) can display plasticity in case of brain injury? (1)

L7 - Imaging
1. Describe the BOLD signal. (1)
2. What is the spatiotemporal resolution of fMRI? (1)
3. How can MRI be used in translational research?
L8 – Visual processing – cortical areas
1. At which level of the visual pathway does the orientation-selectivity appear? (1)
2. What parameters identify the receptive field of cortical neurons? (1)
3. Characterise briefly the information processing in the dorsal wing (projections) of the higher visual centres? (1)
4. Name the two main efferent pathways from the primary visual cortex, and their functions. (2)
5. Name the principle cell type of the visual cortex. (1)
6. Describe the complex type receptive field in the primary visual cortex.
L9A - Circuitry models - neuronal networks
1. What is described by the synaptic kernel in models of neuronal networks. 
2. Explain an example for coordinate transformation.
3. Name and describe the two types of input selection in nonlinear networks. (2)
L9B – Cerebellum
1. Explain the essence of feed-forward inhibition in neuronal circuits, and describe a cerebellar example of it. (2)
2. Write two examples for symptoms of cerebellar injury! (2)
3. What CNS regions give the major afferents of the cerebellum? (4)
4. What is the principle cell type of the cerebellum, what is its neurotransmitter?
5. Describe the activity patterns of Purkinje cells.
L10A – Problems in social interaction
1. Under what conditions anxiety and depression are diagnosed as psychiatric disorders? (3)
2. List and describe 3 types of anxiety. (3)
3. Which neurotransmitters have important role in anxiety and aggression? (3)
4. Name and describe the types of depression. (3)
5. Why is it easier to make animal models to these psychiatric disorders than to epilepsy for example? (1)
L10B – Basal ganglia
1. Describe the excitatory and inhibitory inputs of the subthalamic nucleus! (3)
2. Which part of the basal ganglia uses the neurotransmitter dopamine? (1)
3. List the parts of the basal ganglia that inhibits their target areas. (3)
4. What is the function of the indirect pathway of the basal ganglia? List its elements. (4)
5. What is the principle cell type of the striatum? (1)
S10 – Optogenetics
1. What is „channel rhodopsin”, and what is the major advantage of its use in the latest functional circuitry analysis? (2)
2. What are the disadvantages of electric stimulation of the brain?
3. How is the opsin gene delivered into the target cell?
4. How is it ensured that only the desired cell type expresses the opsin.
5. What problems should be solved to improve optogenetic methods?
L11 – Neuroendocrinology
1. What properties characterizes the endocrine system?
2. What is the meaning of the positive feed-back in the neuroendocrine systems, and exemplify it. (2)
3. Name a hypothalamic release-inhibiting hormone, and describe the location of neurons producing this hormone! (2)
4. Where are the trophic hormones produced and what are their targets? (2)
5. What type of receptors are the target receptors of the hormones? (1)
S11 – Neurosurgery
1. What is the main goal of neurosurgery?
2. What intraoperative methods can increase the selectivity of the neurosurgical intervention? (1)
3. Describe the operation of the gamma knife.
4. Describe stereotaxic surgery.
5. What is meant by neuromodulation? Give an example.
L12A – Disturbance in motor control
1. List the elements of voluntary movements! (5)
2. List the elements and describe the function of the striatum circle!
3. List the elements and describe the function of the cerebellar circle!
4. What are the signs of the injury of the pyramidal pathway? (1)
5. What are the symptoms of the Parkinson's disease (motor and cognitive)?
L12B – Schizophrenia and epilepsy
1. What changes appear in the operation of the hippocampal neuronal circuitry as a result of sprouting of parvalbumin cells? (1)
2. How can we classify the hippocampal changes in patients with temporal lobe epilepsy?	
3. Describe briefly the classification of the symptoms of Schizophrenia! (3)
4. What does the dopamine theory state?	 (1)	
