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The sensorimotor striatum contributes to the normal

execution of motor habits but the mechanisms underlying

this function are largely unknown[1]. Motor habits are

stereotyped sequences of movements learned through a

long trial-and-error process, automatically triggered by a

set of sensory cues and that tend to persist despite out-

come degradation (e.g. reward omission). We found that

rats running on a treadmill become proficient in a fixed

time interval estimation task by developing a highly stereo-

typed locomotor routine. Consistently with the definition

of habits, the routine was acquired slowly (at least 2

months of daily practice), and once learned, it persisted

for several sessions when the rewarding outcome was

omitted. We took advantage of this unexpected behavior

and used tetrode arrays to record the spiking activity of

dorsolateral striatal ensembles while rats perform the loco-

motor habit. We report sequential activations of striatal

neurons during the entire execution of the task. Impor-

tantly, we found that the firing rate of a large fraction of

neurons was either locked to the locomotor limb move-

ments or correlated with the kinematics of the habit (run-

ning speed, acceleration, position and time). These results

contrast with the long-standing view that striatum is

mainly concerned with action selection[2]. Rather move-

ments and task kinematics encoding suggest that the stria-

tum continuously control the execution of habitual action.

Additional experiments are currently being performed to

further investigate this hypothesis.
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