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6. Abstract, Results, and Research Significance (300 words):

We focused on the possibility that complex network of cells composed of both neurons and glial cells may play
a role in cerebellar motor learning and we decided to analyze the neural-glial interaction in the cerebellum.
Specifically, acute cerebellar slices were made and Bergmann glial cells (BGs) were injected with a fluorescent
dye and the fine protrusions were observed with two-photon microscopy. Fine protrusions showed rapid motility
and ring shaped structures were formed and dismantled within several minutes of observation. This suggests that
the environment surrounding neurons is dynamically regulated. To understand how the distance between
glutamate release sites and BG processes changes with time, we focused on the affinity difference between AMPA
receptors (AMPARSs) and glutamate transporters (GIuTs). GluTs have much higher affinity for glutamate
compared to AMPARs. If the processes expressing these glutamate sensors were displaced from the release site,
the AMPAR mediated responses would likely be more decreased compared to the GIuT mediated responses. As
previous report has suggested that the morphology of BG protrusion is regulated by AMPAR activity, we blocked
AMPAR activity by yDGG for a few hours and subsequently washed out yDGG and recorded synaptically evoked
responses from the BGs. We found that the AMPAR component was reduced relative to the GIuT component.
However, the fast motility of BG protrusion that occurs in minutes' time scale was not affected by the AMPAR
blockade. These results suggest that the fast motility of BG protrusion occurs spontaneously without AMPAR
activation but the average location of the protrusions relative to the release sites may be controlled separately by
the AMPAR activation. We would like to extend these preliminary findings and study whether dynamic
morphological regulation occurs in vivo and also study the direct connection between neural-glial communication
and cerebellar motor learning such as with HOKR training in the future.
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