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Robust neuronal dynamics in premotor
cortex during motor planning
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ALM preparatory activity is robust to photoinhibition.
a, Mice discriminate pole location during the sample epoch and respond ‘lick right" or ‘lick left" after a
delay. Cyan, photoinhibition.

b, Grey, ALM; area that produced behavioural effects with photoinhibition throughout the delay epoch
(Methods; Allen Mouse Brain Atlas(http://mouse.brainmap.org/static/atlas). Cyan, contours of
photoinhibition (small, 90% reduction in activity; medium, 80%; large/dashed, 50%).

¢, Schematic network models and responses to transient photoinhibition of subsets of neurons (cyan).
Dashed line, unperturbed activity trajectory; solid line, perturbed activity trajectories.

d, Behavioural performance (see timing in a). Bar, mean. Symbols, individual.

e, Example neurons. Top, spike raster. Bottom, peristimulus time histogram (PSTH), averaged over 200 ms.
Lick-right (blue) and lick-left (red) trials, grouped by instructed movement. Dashed lines, behavioural
epochs. Cyan, photoinhibition. Black ticks above PSTH, significant spike rate change.

f, Fraction of neurons with significant spike rate change (n = 168, 168 and 175). Cyan, photoinhibition.

g, ASelectivity from control (mean + s.e.m. across neurons, bootstrap; selective neurons tested for >3

trials in all conditions, n = 55). Green lines, recovery to 80% of control. Sample, 373 + 260 ms; early
delay, 510 + 218 ms; middle delay, 327 + 112 ms.

*anterior lateral motor cortex(ALM)
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Spinal cord reconstitution with homologous neural grafts
enables robust corticospinal regeneration
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Corticospinal regeneration requires an injury signal and contact with
neural grafts.

(a,b) Experimental design to determine whether an injury signal is required to
enable CST axon regeneration. NPC grafts were placed into the spinal sensory
columns at the C4 level immediately dorsal to the CST. In injured animals (a), a
spinal cord lesion was placed at C5, transecting the dorsal corticospinal projection.
'‘No-injury’ animals did not receive a lesion (b)

(h) Experimental design to determine the requirement of physical contact between
the NPC graft and injured CST axons. NPCs are grafted to C4, and a spinal cord
injury is placed at C5 (as in a), but in some cases with a 22-50-um gap (between
black arrows) interposed between the graft and the CST
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