Neuro 26:  Introduction to Neuroscience     Suggested brief answers
Test #2, Spring 2011 – Prof. George’s part

1. Define or describe:
a. receptive field: area in a sensory field (e.g. in the visual field) in which sensory stimulation affects the membrane potential of a neuron in the sensory system


b. 11-cis retinal: isomer of retinal (vitamin A aldehyde) in rhodopsin; isomerizes to all-trans form when the rhodopsin molecule absorbs light
c. visual cortex (blob(: cytochrome oxidase-rich region in cortex, contains cells that respond differentially to different colors of light
d. parvocellular visual pathway: small cell, slowly conducting pathways carrying information about shape and pattern
2. [6 points]  Choose either of the following 2 questions; answer in a few sentences each.

A. Ganglion cell receptive fields that don’t show center-surround antagonism would not contribute to enhancement of boundary contrast, e.g. the “Mach bands” that appear at the edges of regions of different shades of gray.  The gray patches would be perceived as they really are, without the Mach band illusion.
B. If simple cells in the cortex lost their orientation selectivity when the cortex is cooled, it would imply that neural circuits within the visual cortex generate orientation selectivity, rather than orientation selectivity resulting from the locations of the receptive fields of the LGN neurons that provide excitatory input to the simple cells.  
3. (10 points) Describe how the center and surround responses of an (on(-center, (off(-suround bipolar cell are generated by circuitry in the retina.  Include both a diagram and an explanation in words that clearly defines any symbols you use, e.g. if you label synapses as “+” or “-“.
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Photoreceptors (PR) always hyperpolarize when they absorb light.  This reduces the release of their neurotransmitter (NT).  The PRs in the center of a bipolar cell (BP) receptive field release NT that hyperpolarizes the BP (“-“ sign) when the NT is released.  When the PR absorbs light, it stops releasing the hyperpolarizing NT, so the BP depolarizes, creating the “on” center response.  PRs in the surround release depolarizing NT (“+”)onto horizontal cells, and the HC in turn releases depolarizing NT (“+”) onto the BP (or both synapses are hyperpolarizing instead of depolarizing).  Thus light in the surround reduces the release of depolarizing NT by the PR, which in turn reduces the release of depolarizing NT onto the BP, leading to the BP hyperpolarizing, i.e. the “off” surround response.
