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Fig.1 TransgenicsiRNA delayed the ALS phenopype in the mice model (ref 7, 8)
By crossing siRNA-overexpressing transgenic mouse with SOD1G93A transgenic mouse, mutant SOD1 protein was
reduced to express by about 80% (A). All SOD1G93A transgenic mouse died of muscle weakness before 160 days old,
but erossed mice survive even more than 500days old (B), and the duration of the disease was prolonged (C).
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Fig.2 siRNA specific for mutant SOD1 (ref 10)
Effect of siRNA G93A.1 and 2. on G93A and wild-type SOD1 proteins expressed in 293T cells as detected by Western
blotting (A). B shows the percentages of band intensity with siRNAG93A.1 with respect to that with each mock trans-
fection. siRNA GO3A. 2 is more specific for cleavaging G93A SOD1 RNA. Values are the mean and SEM.
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Fig.3 Schema of mRNAs transcribed by expression plasmids of truncated CACNALA
RNA sequence around the target site of siIRNA7493 is chowed in the lower part of the panel. The bold bar indicates
the targeted sequence by siRNA7493, Blue characters are RNA nucleotides that are mutated from the wild-type.
There is no change in amino acid sequences expressed by pQ13C and modified pQ13C.
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RNA interference (RNAI) is the process of se-
quence-specific, post-tanscriptional gene silenc-
ing , initiated by double-stranded RNA (dsRNA).
The gene silencing therapy with siRNA is a
promising strategy to autosomal dominant dis-
eases, such as familial ALS with SOD1. Trans-
genic siRNA markedly delayed ALS phenopyte
in the model mice, indicating the proof of prinei-
ple of this strategy. There is a recent progress in
the delivery of siRNA to the central nervous sys-
tem. Especially adeno-associated virus is safe
and long-lasting delivery method to neurons.

Gene Therapy with siRNA to Familial ALS

Takanori YokoTa

Department of Neurology and Neurological Science, Tokyo Medical and Dental University

There are still important problems for applica-
tion of gene therapy including off-target effect
and short-hairpin RNA toxicity including pro-
cessing impairment of microRNA. Moreover,
non-viral delivery of siRNA is needed to develop
actual application of siRNA gene therapy. and
there is a rapid progress in field, using receptor-
mediated transfer with antibody and aptamers.
There are still important problems including off-
target effect and gene delivery of siRNA, but it is
not a fairly tale to apply gene therapy with siR-
NA to familial ALS patients.
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