Interneurons and spinal motor control




Motor circuitry and locomotion




Locomotion: Interneurons assign the pattern and force of motor output

e / \ P
MN e

flexor dsor
MN i

pattern amplitude

: __--—-extensor M“*““’“‘“""‘""""‘N“"l |||||I||h||||| m” » «' " M i‘

---------- I s nstt T S B i o




Cholinergic modulation in the CNS
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Cholinergic (muscarinic) regulation of motor neuron
excitability
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Cholinergic synapses with motor neurons: “C” boutons
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Finding the origin of the C-boutons
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A screen for interneuron subpopulations




Pitx2* neurons derive from p0 progenitors
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Cholinergic (VOc) and glutamatergic (VOg) subsets of Pitx2* neurons
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Linking transcriptional identity to synaptic organization:
the C-bouton puzzle




Tracing the connections of VOc neurons
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VOc neurons are the sole source of C-boutons
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Physiological properties of VOc neurons
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In vitro locomotion
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VOc neurons fire in phase with segmental motor output
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VOc neurons as integrators and modulators of motor output
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Genetic elimination of cholinergic output
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Task-dependent changes in locomotion detected through EMG amplitude

B
no incline
|
|

running galloping swimming

|
|
ASM_| ﬁl e i \

| y |
VL~_JJ+WW ILMM
LG M M—FAMM |

Carlson-Kuhta et al., 1998

de Leon et al., 1994



walking

Motor defects in the absence of V0Oc neurons
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VOc INT mediated enhancement of motor neuron firing
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From molecular identity to circuitry and behavior
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