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Proprioception, the sense of self-movement, force, posture, and body position, is
essential for smooth and accurate movements. This work explores the neural correlates of
proprioceptive responses in the mouse primary somatosensory cortex. Using a passive
forelimb displacement paradigm for awake mice, we identified the forelimb proprioceptive
cortex with wide-field calcium imaging and examined layer 2/3 somatosensory cortex
neurons' responses to forelimb movements.

By integrating two-photon microscopy and joint kinematics, we compared a whole
arm and hand-only models of movement representation. Our findings reveal that cortical
neurons are directionally tuned along the body-fugal/body-petal axis, are stable over time,
and primarily represent spatial limb endpoint proprioception, showing insensitivity to
different hand postures.

These insights into cortical representation of limb proprioception are crucial for
designing stable proprioceptive feedback mechanisms in neuroprosthetics capable of
providing real-time functional sensory feedback.
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