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ZEFERE 3. Layer specific temporal activity patterns in
superior colliculus in response to cortical input

(OHikaru Sugino, Tatsumi Yoshida, Yoshikazu Iso-
mura, Riichiro Hira (Dept. of Physiology and Cell Biol-
ogy, Tokyo medical and dental university)

The superior colliculus (SC) receives inputs from a vari-
ety of brain regions, including cortical areas, cerebellar nu-
cleus (CN), and substantia nigra pars reticulata (SNr). Here
we recorded single SC neurons with Neuropixels (high-
density probes) while motor and sensory cortical neurons
were photoactivated in awake head-fixed Thyl-ChR2 rats.
We identified 253 neurons that were responsive to the cor-
tical input within subregions of the SC. Neurons with
monophasic excitatory responses (latency 7-12 ms) that re-
turned to the baseline within 20 ms were often observed in
the dorsal layers, including the op and InG, whereas neu-
rons with long polyphasic activities (<100 ms) were often
observed in the ventral layers such as InWh, DpG, and
DpWh. One of the clusters in the former group had short

wave-duration (0.3 ms), indicating that some neurons

showed cell-type specific responses. The complex pattern
in the latter group was consistent with the fact that the
ventral layers of SC receive anatomical inputs from CN
and SNr and that neurons in CN and SNr were activated
by the cortical activity with a latency shorter than 25 ms.
Cross-correlation analysis also suggested that the complex
pattern could be explained by an internal circuit of DpG.
Overall, our results indicate that the neurons in the dorsal
layers receive direct inputs from cortical areas, whereas
those in the ventral layers dynamically integrate inputs
from the cortex, the dorsal layers of SC, SNr, and CN.
Thus, neurons in the ventral layers of SC could play inte-
grative roles in motor and cognitive functions.
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