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Mechanism analysis of mouse bipolar cell surround response polarity reversal
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i Surround responses of bipolar cells are explained by the hypothesis that
the differences of the reversal potential of GABA-mediated chloride currents reverse the polarity

between ON and OFF bipolar cells.In this study, we will investigate the distribution pattern of Cl
inon transpoter in ON and OFF bipolar cells, and clarify the mechanism of surround response polarity
reversal.

The difference between NKCC1 and KCC2 distribution was confirmed in ON and OFF bipolar cells using
electrophysiological, immunohistochemical method and fluorescence in situ hybridization method. As a
result, the expression level of NKCC1 was high in ON bipolar cells, low in OFF bipolar. KCC2 showed
almost the same expression level in both ON and OFF bipolar cells. rom these results, it is the
intracellular Cl ion concentration that reverses the retina bipolar cell surround response

polarity, and the concentration difference is caused by difference of Cl ion transpoer NKCC1 and
KCC2 distribution.
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Number Expression %

NKCC1/PKCa 26/38 68
KCC2/PKCa 35/35 100
NKCC1/NK3R 3/15 20

KCC2/NK3R 17/17 100
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How do NKCC1 and KCC2 work in ON-and OFF-bipolar cells of the mouse retina ?

NKCC1 and KCC2 determine the surround response of ON- and OFF-bipolar cells in the
mouse retina
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