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Robust regrowth of AST axons can be stimulated after
wild-type SCI and is significantly attenuated by

preventing astrocytic scar formation.

a—-c, Top, AST axons (choleratoxin B tracing) plus GFAP
immunohistochemistry. Bottom, AST axons alone. AS, astrocytic
scar; D, hydrogel depot; LC, lesion core. a, Wild-type mouse, SCI and
hydrogel only (no growth factors). Arrowhead denotes most rostrally
penetrating axons that do not pass beyond AS. b, Wild-type mouse,
SCI plus conditioning lesion (CL) and hydrogel depot (D) with NT3
+ BDNF. Arrows denote robust regrowth of AST axons past the scar
into the lesion core and along, but not into, the depot that releases
NT3 + BDNF but that provides no adhesive matrix. ¢, STAT3-CKO
mouse, SCI plus conditioning lesions and NT3 + BDNF depot.
Arrows denote regrowth of AST axons into the lesion core. d,
Experiment summary schematic. CTB, choleratoxin B; DRG, dorsal
root ganglion. e-g, Wild-type mice, AST plus GFAP and

CSPG (CS56) immunohistochemistry. Box in e is shown in f. e, f,
Arrows denote robust regrowth of stimulated AST axons past the
astrocytic scar into the lesion core through CSPG. g, Regrowing AST
axons track along CSPG-positive GFAP-negative structures (arrows)
or along CSPG-positive GFAP-positive astrocyte processes
(arrowheads) h, i, AST axons plus laminin immunohistochemistry.
h, i, Arrows indicate regrowing stimulated AST axons tracking along
laminin. i, Arrowheads indicate stimulated AST axons exposed to
anti-CD29 antibody and failing to maintain contact with laminin. j, k,
Numbers of AST axons at SCI lesion centre (Cn) (j) or on either
side (k) expressed as a percentage of all axons 3 mm proximal.
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Anatomy and function of an excitatory network in
the visual cortex
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¢ Dendritic fragment
® Cell body in EM volume
A Deep layer apical dendrite

Functional organization of cortical excitatory network

connectivity.

a, Schematic representation of functionally selective connections
between excitatory neurons. Excitatory pyramidal cells(large circles) with
different preferred orientations provide synaptic input(smaller circles) to
one another (bottom, colour code used throughout to indicate stimulus
orientation that evokes peak physiological responses).

b, Example stimuli (top) and time courses of AF/F signals from single
cells.

¢, Combined in vivo two-photon calcium imaging and electron
microscopy (EM).

d, Left, reconstruction of a layer 2/3 (L2/3) pyramidal neuron (cell 1)
synapsing onto a deep layer apical dendrite (cell 2), reconstructed from
EM (colour denotes preferred orientation of neuron).

e, Connectivity matrix of 201 excitatory neuronal targets in our network
reconstruction with multiple synaptic partners (that is, degree > 2, no
leaf nodes).

f, Network graph of functionally characterized pyramidal neurons and
their connections to other excitatory neuronal targets (transparent)
viewed coronally.
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