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            Abstract
Although many properties of the nervous system are shared among animals and systems, it is not known whether different neuronal circuits use common strategies to guide behaviour. Here we characterize information processing by Caenorhabditis elegans olfactory neurons (AWC) and interneurons (AIB and AIY) that control food- and odour-evoked behaviours. Using calcium imaging and mutations that affect specific neuronal connections, we show that AWC neurons are activated by odour removal and activate the AIB interneurons through AMPA-type glutamate receptors. The level of calcium in AIB interneurons is elevated for several minutes after odour removal, a neuronal correlate to the prolonged behavioural response to odour withdrawal. The AWC neuron inhibits AIY interneurons through glutamate-gated chloride channels; odour presentation relieves this inhibition and results in activation of AIY interneurons. The opposite regulation of AIY and AIB interneurons generates a coordinated behavioural response. Information processing by this circuit resembles information flow from vertebrate photoreceptors to â€˜OFFâ€™ bipolar and â€˜ONâ€™ bipolar neurons, indicating a conserved or convergent strategy for sensory information processing.
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                    Figure 1: 
                        AWC responds to odour removal.
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Figure 2: 
                        Both classes of AWC neurons respond to odour removal.
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Figure 3: 
                        Calcium responses in AIB and AIY interneurons.
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Figure 4: 
                        AWC neurons signal through glutamate and glutamate receptors.
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Figure 5: 
                        AIB and AIY require different glutamate receptors.
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Figure 6: 
                        Odour-regulated turning behaviours.
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Circuit training
The nervous system of the tiny roundworm Caenorhabditis elegans contains just 302 nerve cells with known synaptic connections, yet it performs many functions familiar in more complex organisms. This makes it ideal for neuroscientists looking at how neuronal circuits are organized. Chalasani et al. have dissected the neuronal circuitry that underlies one of the worm's food-seeking behaviours. This circuitry allows odour-sensing neurons to activate or inhibit downstream interneurons that control coherent crawling and turning behaviours. Using a combination of genetics and calcium imaging, the flow of information can be followed from the environment, via sensory neurons to the interneurons controlling chemotaxis and food search. This neuronal circuit shows striking homologies with that used to sense light in the mammalian retina, a notable example of conserved or convergent strategies for information processing.
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