Theubiquitin ligase Nedd4-2: a novel regulator of the heteromeric KCNQ2/3 potassium channel
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The muscarine-sensié K" current (M-current) rgulates neuronal excitability by stabilising the resting
membrane potential. Changes in its\dttiregulation are implicated in clinical states such as epilepbg M-
current is mediated by a heteromeric channel consisting of KCNQ2 and KCNQ3 subunits. The C-terminal tail of
KCNQ3 exhibits a proline-rich motif (PPXPPY), a target for the ubiquitin-proteiaséig Nedd4/4-2.
Ubiquitination of taget proteins by Nedd4/4-2 typically leads to their internalization and destruction, thus
reducing their cell suaice densityThis study was undertaken to determine whether KCNQ2/3 was regulated by
Nedd4-2. When KCNQ2/3 was cagessed with Nedd4-2 iKenopus oogytes, the K current amplitude as
down-rgulated to 53.% 5.2 % (n = 70, p<0.01) of controMes. In contrast, a ligase deficient Nedd4-2 mutant
was without effect. Havever, mutating the PY motif in KCNQ3 had no effect on thevderegulation of the
heteromeric channel by Nedd4-2 determine whether Nedd4-2 ydically interacted with KCNQ2/3, GST
fusion pulldown and co-immunoprecipitatiorperiments using rat brain lysates were performed. These results
shaved that Nedd4-2 interacted with both KCNQ2 and KCNQ3 and that the interaetsomoivmediated by the
PY motif. Ubiquitination experiments using the KCNQ2 and KCNQiritb were then performed in HEK293
cells. It was found that KCNQ2, KCNQ3 and the PY mutant of KCNQ3 were all ubiquitinated in the presence
of Nedd4-2. @ken togetherthe data from this study skothat Nedd4-2 functionally interacts with the
KCNQ2/3 heteromeibut notvia the PY maotif. It is possible that Nedd4-2 binds to &edént intracellular motif
in KCNQZ2/3, or alternatiely interacts with the channeia an accessory protein.
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