NB204 "Circuits of Central Systems" 2006

Week #5&6 (March 8, 13, & 15), Color, Direction Selectivity, & Stereopsis, Marge Livingstone (mlivingstone@hms.harvard.edu)

COLOR

Wednesday March 8’s lecture will cover COLOR perception, from cone pigments to disputes about what to call V4 (V8?). 

For a (very) general review of color, you can read: Conway BR and Livingstone MS (2003) The neural basis for color vision (In Encyclopedia of Cognitive Science, Lynn Nadel, Editor). pp 568-576. London: Nature Publishing Group. 
DIRECTION SELECTIVITY

On Monday I will begin a discussion of Direction Selectivity and we will discuss the following paper:  
Fried, S.I., Munch, T.A., & Werblin, R.S. (2002) Mechanisms and circuitry underlying directional selectivity in the retina. Nature 420:411-414.

This paper is available as a pdf from the course web site: 

http://www.hms.harvard.edu/bss/neuro/bornlab/nb204/. . .


The written assignment—due Monday (March 13 before class)— should consist of a "descriptive" section (max. 750 words) in which you focus on figs. 1,2 & 3 of this paper, followed by a critique (max. 500 words) as if you were reviewing the paper for a journal editor.   I chose this paper because it is a beautiful example of how precisely one can study a circuit in the retina.  The problem of how direction selectivity in On/Off DS ganglion cells is achieved has been around for 40 years, and this paper purports to solve one major mystery in the story.  Note how it also confirms, perhaps unnecessarily, Barlow and Levick, 1965.  You might want to consider whether a study that is so heroic that they only recorded from 3 cell pairs each for the two conditions is reliable.  There is a second paper on this same topic, by the same people, “Direction selectivity is formed at multiple levels by laterally offset inhibition in the rabbit retina”,(2005)  Neuron 46: 117-127.  They don’t do any more double recordings, but you might get some pointers about how to successfully publish the same experiment more than once. 

Background reading for the aficionados (not required, I will go over these papers for you) for Monday March 13 is Barlow, H.B. & Levick, W.R. (1965) The mechanism of directionally selective units in rabbit’s retina.  J. Physiol. 178: 477-504.  A classic.  One of the few cases where the first paper in a field is the best and has not been contradicted.  Also, Euler, T, Detwiler, P.B. & Denk, W. (2002) Directionally selective calcium signals in dendrites of starburst amacrine cells.  Nature 418:845-852.  Will be a classic.

I will probably continue discussing Direction Selectivity, but in the context of cortical mechanisms, which are not as well understood as in the retina, on March 15, and then gracefully segue into

STEREOPSIS, which we really do not understand very well, but it’s fun.  Background reading (or extra reading if you get interested) 

DeAngelis, G.C. (2000) Seeing in three dimensions: the neurophysiology of stereopsis. Trends in Cognitive Science 4:80-90.  

Here are some as yet unanswered major questions about stereopsis:


How is binocular disparity wired up?


Which parts of the brain carry information about stereopsis?


Are motion and stereo linked?


How is retinal disparity translated into distance?


How and where is the apparent cooperativity in stereopsis generated?

