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            In this Historical Perspective, we ask what information is needed beyond connectivity diagrams to understand the function of nervous systems. Informed by invertebrate circuits whose connectivities are known, we highlight the importance of neuronal dynamics and neuromodulation, and the existence of parallel circuits. The vertebrate retina has these features in common with invertebrate circuits, suggesting that they are general across animals. Comparisons across these systems suggest approaches to study the functional organization of large circuits based on existing knowledge of small circuits.
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                    Figure 1: Connectivity of two well-studied invertebrate circuits.


Figure 2: C. elegans neurons essential for avoidance of light touch.


Figure 3: Similar changes in circuit dynamics can arise from three entirely different circuit mechanisms.


Figure 4: Two views of a multifunctional C. elegans circuit.


Figure 5: Changing either intrinsic neuronal properties or synaptic properties can alter network function.
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