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 Bing Professor of Behavioral Biology, California Institute of Technology

 International neuroscience prize 2004
The main theme of the Konishi laboratory is neuroethology which is the neurobiological study of natural behavior such as prey capture by owls and singing in songbirds. This approach requires close integration between behavioral and neurophysiological or neuroanatomical studies. We have been investigating the brain mechanisms of sound localization in barn owls which can use hearing to catch prey in the dark. The work over the past twenty years has led to a reasonably good understanding of the algorithm for the computation of sound locations in 2 dimensions. The barn owl provides one of the best examples in which sensory perception is understood at the level of neural pathways and circuits. Another advantage of working with owls is the possibility to combine theory and experimentation. This venture is well underway. Few vertebrate neural systems that control well defined behavior are known. Birdsong is an exception, because it is controlled by a group of discrete brain areas. Young birds select the song of their own species out of many alien songs in their environments. To find the neural basis for this selectivity is one of our goals. Birds memorize a tutor song in youth and produce a copy of it at sexual maturity. We want to know where and how the song memory is encoded and stored in the brain. The development of the song control areas is another subject which we have been pursuing for many years. We are beginning to learn some of the principles that govern the differentiation of inter-connected areas in the brain.
Richard A. Andersen

James G. Boswell Professor of Neuroscience California Institute of Technology, USA
the recipient of a McKnight Foundation Scholars Award
 Work in his laboratory has focused on the role of the posterior parietal cortex in visual-motor integration, spatial perception, and visual-motion analysis. The posterior parietal cortex is the end point of one of the two major streams of visual processing in the primate visual cortex. The pathway to the parietal cortex is located in dorsal areas of the extrastriate cortex and is involved in spatial aspects of visual processing. It is functionally distinct from the more ventral pathway, which is concerned with color and form perception. They are studying the role of this area in the kinematics of visual-motor integration. At issue is the fact that visual information is gathered in retinal coordinates and is represented in many structures retinotopically. However, at some point in the nervous system, this information must be converted to spatial coordinate frames for programming accurate motor activity in the world. They have found that the posterior parietal cortex transforms visual information from retinal to head-and body-centered coordinates, and they are presently studying the mechanisms by which this is accomplished.

Recently they discovered an area in the posterior parietal cortex (the lateral intraparietal area, LIP) which is involved in the planning of eye movements. They are currently studying the role of LIP in the planning of sequences of eye movements, how LIP activity changes with changes in motor plans, and how area LIP can use both visual and auditory information in encoding eye movements.

Several cortical areas within the posterior parietal cortex are involved in processing higher order aspects of motion perception. They have developed novel motion stimuli using high-speed computer graphic techniques to study the role of these areas in motion analysis. They use these stimuli to test the monkey motion processing system psychophysically and directly compare it to that of humans. These experiments have focused on the ability to perceive the structure of objects or the environment based purely on motion cues. They have also begun to use these powerful motion stimuli in conjunction with lesion and single cell recording techniques to examine the processing role of each cortical level in the motion processing pathway that includes primary visual cortex, extrastriate cortex and areas in the posterior parietal cortex. 

Carol A. Barnes:
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Regents’ Professor, Psychology, Neurology, Bio5, ARL Division of Neural Systems,Memory & Aging, University of Arizona, Tucson

Director, Evelyn F. McKnight Brain Institute, University of Arizona, Tucson, AZ
President of the Society for Neuroscience (2004-2005)
Dr. Barnes' research interests involve the delineation of brain changes during late ontogeny (senescence) and the functional consequences of these changes on information processing and memory in older organisms. The major emphasis of the research in her lab has been an examination of the relationship between neurological change in the hippocampal formation of old rats and the accompanying decline of spatial learning-memory performance. The methods used include extra- and intracellular stimulation and recording in the in vitro hippocampal slice preparation and extracellular techniques in both the acute (anesthetized) and chronically prepared (unrestrained) animal. Some recent experiments have also been conducted using the new multiple single cell recording system developed here at the ARL Division of Neural Systems, Memory and Aging. Behavioral tests of spatial perception and memory (known to require an intact hippocampus for their proper performance) are routinely used in conjunction with the neurophysiological experiments, in order to most effectively assess brain-behavior relationships. The long-term goal of this work is a more complete understanding of the biological basis for the deterioration of cognitive function known to occur in the elderly. Such an understanding will hopefully lead to the development of neuropharmacological manipulations which much alleviate or delay neurophysiological and neuroanatomical changes known to occur normally with age, and which are responsible for the observed cognitive defects.
Barry J. Everitth
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Professor of Behavioural Neuroscience, Dept Experimental Psychology, University of Cambridge.UK 

His research is in the general area of behavioural neuroscience and is concerned with the neural and psychological mechanisms underlying learning, memory motivation and reward. Much of his current research is concerned with the neuropsychology of drug addiction, especially drugs such as cocaine and heroin and is funded by the Medical Research Council. A major research theme is the impact of learning on drug addiction - both its development and its persistence. For example, taking drugs might begin as a voluntary, or goal-directed, action but may transform in time to become a compulsive and hard to relinquish habit. This transition from initial drug use to addiction may occur through the progressive engagement of different learning systems in the brain and we have growing evidence that this is so. Drug cues - stimuli that have become associated with the effects of self-administered drugs through Pavlovian conditioning (these include not only the paraphernalia used by drug addicts, but specific places and even people) - also exert a powerful control over addictive behaviour. These cues elicit drug craving and they can precipitate relapse to a drug-taking habit in otherwise abstinent individuals. They now know a great deal about the neural basis of this learning and have begun developing new drugs that prevent or diminish the impact of these drug-associated stimuli, thereby aiding relapse prevention which is a potentially powerful way to treat this chronic relapsing disorder.

