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TR 25 EEBTREBARHBRESE
EMRERTFR  EFMRE
F 260 REBRE (1)

Answer all of the following questions. Answer either in Japanese or
English.

The following figure shows responses of two sensory neurons (neuron A
and neuron B) to a particular stimulus. Each vertical tick mark represents
the timing of an action potential generated in these neurons. The same
stimulus was presented three times. A horizontal bar indicates the timing of
the stimulus presentation.

stimulus

neuron A 1 | IRl |
2 IR | |
3 | g nereg i l
neuron B 1 | iR | |
2 [ Hii) | | !
3 N |

(1) Draw a typical waveform of an action potential in a neuron (abscissa is
time and ordinate is voltage).

(2) The two neurons generated roughly the same total number of action
potentials during stimulus presentation, but the response pattern is
different. Describe what kind of information can be encoded in each
neuron.

(3) Even though exactly the same stimulus was presented across trials, the
timing of action potentials was variable from trial to trial. Explain what
this variability means in terms of information processing.

(4) Explain how this response variability originates in the brain at the
molecular, cellular, synaptic, and circuit levels.

(5) Describe the neural mechanisms that can reduce this response
variability.
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Answer both of the following questions. Answer either in Japanese or
English.

I. Describe what functional magnetic resonance imaging (fMRI) measures.
Include in your description the spatial and temporal characteristics of fMRI
and a comparison of its benefits and limitations to other techniques.

II. Using fMRI, design an experiment to test the hypothesis that the spatial
location where a person is attending is represented in a topographic map in
visual cortex.
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Answer both of the following questions. Answer either in Japanese or
English.

Interactions between nature and nurture determine the extent of behavioral
flexibility.

(1)Describe an example of nature-nurture interactions in animal behavior.

(2)Explain how neural substrates are related with this flexibility at the
molecular, cellular, and the system levels.
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