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Central pattern generator-driven efference copy couples eye movements with forelimb locomotion in mice

ou non, émanant des établissements d'enseignement et de recherche français ou étrangers, des laboratoires publics ou privés.

Central pattern generator-driven efference copy couples eye movements with forelimb locomotion in mice F. França de Barros 1,5 , C. Taillebuis 1,5,6 , M. Manuel 2,5 , H. Bras 3 , D. Combes 4,6 , F. M. Lambert 4,6 , M. Beraneck 1,5 Eye movements during treadmill locomotion in precollicular premammillary decerebrated An example of a predictive motor e erence copy is the signal originating from the locomotor spinal CPG that is simultaneously responsible for tail ondulation as well as for driving eye movements during swimming in the Xenopus tadpole.

Study whether the CPG-driven predictive signal coupling eye movements to locomotion is preserved in mammals.

Credit: F.Lambert 1. Ex vivo: rhythmic coupled discharge was found between limb and abducens motor nerve activity during ctive locomotion events elicited by both electrical and pharmacological stimulation.

2. In vivo: in absecbe of visual and vestibular inputs, conjugated eye movements are coupled to locomotion were recorded, suggesting that the e erence copy particpiates in gaze stabilization during viogorus locomotion.

3. Anatomy: rabies virus injection revealed ipsilateral monosynaptic ascending spinal connection from the cervical with abducens motoneurons.

Conclusion Aim

Neuronal substrates of the spino-extraocular pathway 
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  extra-ocular activity is coupled to ctive locomotion Cervical C8 stimulation -Cervical CPG activation Ex vivo recordings of the eye's motor nuclei and locomotor CPGs in brainstem-spinal cord preparations of neonatal mice (Hz) Lumbar CPG activation Lumbar CPG activation Cervical CPG activation 2. Blocking the cervical locomotor network removes the spino-extraocular coupling 3. The cervical locomotor network is su cient to produce the spino-: treadmill induced a trot-like pattern. are neural replicas of motor outputs used to anticipate the sensory consequences of a self-generated motor action. They are responsible for the coordination of motor behaviors by generating intrinsic feed-forward signals that directly connect a local motor circuitry with another local circuitry involved in another motor behaviour.

  virus in the lateral rectus of adult mice: 1. Infected (RV + ) motorneurons (ChAT labelling) in the abducens nucleus(nVI) ipsilateral to the injection. 2. RV+ interneurons are present all along the cervical (7547µm ± 1798). 3. On average, 1 infected MN in the nVI a ects 6 INs in the cervical. 4. C7 shows an homogeneous bilateral infection; C2-C6 and C8 infected mostly ipsilaterally (68%).
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