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The Molecular Action Mechanism of Human Cu,Zn-SOD
Gene Deficiency-induced Cell Death in Amylotrophic Lateral
Sclerosis
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The most frequent genetic causes of amylotrophic lateral sclerosis (ALS)
determined so far are mutations occurring in the gene coding for copper/zinc
superoxide dismutase (Cu, Zn-SOD).The mechanism may involve the formation of
hydroxyl radicals or malfunctioning of the SOD protein. We found that sequence of
genomic sod1 gene from a sporadic ALS patient has two point mutations.In order to
investigate the possible roles on genetic causes of ALS, SOD cDNA and mutants
were constructed and transduced into PC12 cell to observe the cellular
consequences.

RT-PCR from human liver extract generated the SOD gene (sodl). Wild-type sodl
was constructed into a transcription-translation expression vector to examine the
SOD1 production in vitro. Wild-type SOD1 was highly expressed in Sf-9 cells
infected by Baculovirus and in E. coli. Active SOD1 was expressed by IPTG induction
and in a metal-dependent matter.SDS-PAGE and Western blot analysis illustrated a
23kDa monomer product.To study the cellular effect of SOD1, Tat-tag was used as
a cellular transduction delivery vehicle.

Denatured Tat-sod1 was observed to be successfully transduced into
undifferentiated PC12 or differentiated PC12 neural cells and retained its activity via
protein refolding. Site-directed mutagenesis created a genetic deficiency in tat-tag
wild-type with three point mutations as E21K, D90V and D101G. Tat-tag mutants
expressed in E. coli completely lost SOD activity.In undifferentiated PC12 cells,
Tat-SOD avoided DNA fragmentation from superoxide attack generated by 70mM

paraquat; however, mutant Tat-D101G enhanced cell death.



