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The Nervous System is an Advanced Internal Skin.
The nervous system and skin have a close common developmental ancestor in the embryo, i.e. the neuroectodermal epithelium. 

[image: image1.png]Neural grocve





The ectoderm shown in yellow becomes skin, and the pink neural plate buds into the mesoderm and develops into the nervous system. Similar patterns of gene expression occur in both skin and nervous tissue at this early stage, for example, the picture below shows prospective neuronal cells in the neural tube, and epidermal (skin)  ciliary cells expressing type Iib beta-tubulin genes. After budding off, the neural tube differentiates to produce sensory neurons on its dorsal aspect, and motor neurons ventrally. 
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Whereas at first in multicellular organisms the skin would have been the primary mediator of messages from the outside world to the internal world, now, sensors from the external epithelia send their messages to neurons in the nervous system that further mediate the signal. 

This relationship inspires an analogy between epithelia, i.e. tissue surfaces separating distinct ‘environments’, and nervous tissues, i.e. internal tissue surfaces separating the sensory and motor ‘environments’ of the body. This developmental relationship suggests a functional incremental evolutionary trajectory for the evolution of nervous systems whereby epithelial surfaces evolved to become more complex transducers of events (e.g. chemical concentrations, light intensity) on one side of them, to events on another (e.g. chemical concentrations of secondary messengers, ion channel states). The processes of signal transduction between external environmental and internal structures by skin and signal transduction between sensory surfaces and motor systems by brain, may be envisaged as a continuous evolutionary pathway, as shown in the diagram below… 
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