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ABSTRACT Objective: To elucidate the molecular and electrophysiological mechanisms of generalized epilepsy with febrile
seizures plus through functional analysis of a novel SCNIA gene mutation G302D. Methods: A recombinant plasmid pCMV-SCN1A
containing the mutant G302D was constructed by the PCR-based site-directed mutagenesis technique. Lipofectamine 2000 was used to
co-transfect the plasmid pPCMV-SCN1A-G302D and pCD8-IRES-SCN1B into HEK-293 cells line to induce stable expression of a 1 and
B1 subunit of Na* channel. During patch clamp detection, the standard stimulus was given in the whole-cell voltage clamp mode. Data
acquisition and analysis were accomplished with PatchMaster10.0 and OriginPro8.0. Results: SCN1A-G302D mutants displayed a
decreased current density, a slower activation and a significantly delayed recovery from inactivation. There were no significantly
differences in the steady-state inactivation between two groups. Conclusions: These data indicates that SCN1A-G302D mutants result in
partial loss of function, which may be the cause of GEFS +.
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Fig. 2 Whole-cell currents for wild-type and mutant channel
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Fig. 3 Current density for wild-type and mutant channel
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Fig. 4 Voltage dependence of channel activation for wild-type and mutant

channel
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Fig. 5 Voltage dependence of fast inactivation for wild-type and mutant

channel
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Fig. 6 Time-dependent recovery from fast inactivation for wild-type and

mutant channel
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