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T
aste and smell contribute critically to our 
experience of our environment, from 
the pleasure of eating to the formation of 
childhood memories. Despite this, research 

into chemical sensing historically took a back seat to 
vision and audition, challenged by the complexities of 
indefinable stimuli that are often not even consciously 
processed, and by difficulties in uncovering even the 
basic mechanisms of transduction and representation. 
Then, in 1991, Buck and Axel identified the genes 
for odorant receptors, launching chemical-sensing 
research to the forefront. The reviews in this Insight 
highlight the progress made during the past fifteen 
years, and emphasize how the stage is set to tackle 
fundamental questions about the brain and behaviour. 
New experimental tools, such as sophisticated 
methods for labelling, recording and manipulating 
neuronal activity and projections, have provided 
researchers with insight into the principles by which 
the taste and olfactory systems decode and represent 
environmental stimuli. An important goal that now 
seems attainable is to understand how this processing 
translates into, in some instances, innate behaviours 
and, in others, learned behaviours.
The findings reviewed here are not only remarkable 
intellectual achievements, but are also of great 
potential value to society. Understanding the cues 
and mechanisms through which humans and other 
animals are attracted to or repulsed by chemosensory 
stimuli holds promise for tackling several major 
problems facing modern human society — from 
the control of disease-bearing insects to causes of 
overeating. 
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For many animals, such as 

the rat pictured here, smell 

and taste are crucial for 

sensing their environment. 
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