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Astrocyte complexity across spatial scales and species. (a) Astrocytes are found in both vertebrate and invertebrate species, and their size
and complexity increases with phylogeny (b). (b) Computer drawings show three-dimensional (3D) reconstructions of mouse (left) and human
(right) cortical astrocytes based on glial fibrillary acidic protein (GFAP) immunostaining. Note that GFAP-positive filaments are restricted to
the cell body and main processes of astrocytes, representing only a small fraction (~15%) of the cell’s actual volume. Cortical astrocytes
with different morphologies are present in the human brain (not shown), suggesting that greater diversification has occurred with evolution.
(c) Brain size changes with phylogeny. Because scattering and absorption restrict fluorescence imaging depth, a smaller proportion of
astrocytes can be visualized in the larger brains of higher organisms in vivo. (d) Fluorescence image shows cross-section through the cortex
of a ‘Brainbow’ mouse, in which three different fluorophores were expressed stochastically in astrocytes. Dark round areas represent
primarily neuronal cell bodies, illustrating the extraordinary coverage of the CNS by astrocytes. In a given brain region, astrocytes are
extensively coupled through gap junctions. (e) Image shows 3D reconstruction of four dye-filled astrocytes in mouse dentate gyrus. Within
gap junction-coupled networks, individual astrocytes (green or red) occupy distinct territories that exhibit minimal overlap (yellow) with those
of neighboring astrocytes. (f) Image shows 3D reconstruction from electron microscopy data of four dendrites (red, yellow, gold, purple) and
protrusions of a nearby astrocytic process (blue) in rat hippocampus. Processes of individual astrocytes exhibit highly intricate lamellar protrusions.
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