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Disruption of asparagine-linked glycosylation to rescue and alter gating of the Nay1.5-Na* channel
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* The aim of this study was to investigate impact of N-linked glycosylation disruption on the Na*

channel, and the mechanism by which glycosylation regulates the current density and gating
-properties of the Na* channel,

* The NaV1.5-Na* channel isoform (a subunit) derived from human was stably expressed in human
embryonic kidney (HEK)-293 cells (NaV1.5-HEK cell). We applied the whole-cell patch-clamp
technique to study the impact of N-linked glycosylation disruption on the Na* channel gating
properties and metabolic pathways by use of NaV1.5-HEK cell.

* Tunicamyecin, an inhibitor of N-acetylglucosamine phosphotransferase, was without effect on Ina
when applied for 5-10 min; the maximum inward current, the steady-state inactivation and the
activation curves of Ina were unchanged. However, when applied for 24 hours; tunicamycin caused a
significant increase of Ina.

* Tunicamycin shifted the steady-state inactivation curve to the hyperpolarization direction, whereas

" the activation curve was unaffected.

* The use-dependent block of In: was significantly larger in tunicamycin-treated NaV1.5-HEK cells,
which was even larger when the holding potentials were more depolarized.

* Recovery from inactivation was prolonged, while the fast phase and the slow phase of the current
decay was unaffected by tunicamycin.

- Ine was unaffected by tunicamycin when NaV1.5-HEK cells were treated by a proteasome inhibitor
MG132 [N-[(phenyl- methoxy)earbonyl]-L-leucyl-N-[(18)-1-formyl-3-methylbutyl]-L-leucinamide],
while Ina was significantly increased by tunicamycin in the presence of a lysosome inhibitor butyl -
methacrylate (BMA).

* Hyperpolarization-directed shift of the steady-state inactivation curve by tunicamycin was also
preserved in the presence of BMA.

+ These findings suggest that N-glycosylation disruption rescues the NaV1.5 channel possibly
through the alteration of ubiquitin-proteasome activity, and changes gating properties of the NaV1.5
channel by modulating glycan milieu of the channel protein.
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