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e OB ($530) :  The neuronal K(+)—-Cl(-) cotransporter (KCC2) is a membrane transport
protein that extrudes CIl(-) from neurons and helps maintain low intracellular [CI(-)] and
hyperpolarizing GABAergic synaptic potentials. Depolarizing gamma-aminobutyric acid (GABA)
responses in neonatal neurons and following various forms of neuronal injury are associated with
reduced levels of KCC2 expression. Mutation to the putative tyrosine phosphorylation site within the
long intracellular carboxyl terminus of KCC2(Y1087D) or application of the tyrosine kinase inhibitor
genistein shifted the GABA reversal potential (E(GABA)) to more depolarized values, indicating
reduced KCC2 function. This was associated with a change in the expression pattern of KCC2 from a
punctate distribution to a more wuniform distribution, suggesting that functional
tyrosine—phosphorylated KCC2 forms clusters in restricted membrane domains. A  tyrosine
phosphatase inhibitor increased the proportion of KCC2 associated with lipid rafts membrane domains.
These results indicate that direct tyrosine phosphorylation of KCC2 results in membrane clusters and
functional transport activity. Oxidative stress resulted in a rapid dephosphorylation of KCC2 that
preceded the decreases in KCC2 protein or mRNA expression. Dephosphorylation of KCC2 is
correlated with a reduction of transport activity and a decrease in [Cl-Ji, as well as a reduction in
KCC2 surface expression. Manipulation of KCC2 tyrosine phosphorylation resulted in altered neuronal
viability in response to in vitro oxidative stress. We propose that neuronal stress induces a rapid loss of
tyrosine phosphorylation of KCC2 that results in translocation of the protein and functional loss of
transport activity.
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