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            Abstract
Specification of the appropriate neurotransmitter is a crucial step in neuronal differentiation because it enables signalling among populations of neurons. Experimental manipulations demonstrate that both autonomous and activity-dependent genetic programs contribute to this process during development, but whether natural environmental stimuli specify transmitter expression in a neuronal population is unknown. We investigated neurons of the ventral suprachiasmatic nucleus that regulate neuroendocrine pituitary function in response to light in teleosts, amphibia and primates. Here we show that altering light exposure, which changes the sensory input to the circuit controlling adaptation of skin pigmentation to background, changes the number of neurons expressing dopamine in larvae of the amphibian Xenopus laevis in a circuit-specific and activity-dependent manner. Neurons newly expressing dopamine then regulate changes in camouflage colouration in response to illumination. Thus, physiological activity alters the numbers of behaviourally relevant amine-transmitter-expressing neurons in the brain at postembryonic stages of development. The results may be pertinent to changes in cognitive states that are regulated by biogenic amines.
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                    Figure 1: 
                        Dopaminergic VSC neurons regulate skin pigmentation.
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Figure 2: 
                        Dopaminergic differentiation is activity-dependent.
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Figure 3: 
                        Illumination changes the number of dopaminergic neurons selectively in the VSC.
                      [image: ]


Figure 4: 
                        Blocking physiological activity eliminates illumination-dependent changes in the number of dopaminergic VSC neurons.
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Figure 5: 
                        NPY neurons projecting to melanotrope cells express TH after illumination.
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Figure 6: 
                        Newly dopaminergic neurons regulate pigmentation.
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        Editorial Summary
Illuminating camouflage: light-induced dopamine neurons help tadpoles disappear
The balance between neurons expressing various neurotransmitters is thought to be set under genetic control during brain development. It's a crucial step, enabling signalling among populations of neurons. A new study by Davide Dulcis and Nicholas Spitzer shows that natural stimuli can also regulate the class of transmitter expressed in the brain of postembryonic Xenopus tadpoles. Like endogenously dopaminergic neurons, neurons newly expressing dopamine drive a simple camouflage behaviour. The cover shows sibling tadpoles, one adapted to a dark background and the other to a white background. Natural light increases the number of dopaminergic neurons in the hypothalamus where this behaviour is controlled; dark exposure causes a decrease. This plasticity in the developing nervous system may have broad implications, and could be relevant to changes in cognitive states regulated by biogenic amines. Intriguingly, bright light therapy is used to treat patients with seasonal affective disorder, a type of depression linked to dysfunctional dopamine signalling.
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