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Background

The neurodegenerative process of amyotrophic lateral
sclerosis (ALS) includes both selective degeneration of motor
neurons and one or more syndromes of frontotemporal dys-
function (e.g., behavioural (ALSbi) or cognitive（ALSci) syn-
dromes, a frontotemporal dementia（ALS-FTD)) .There is
widespread degeneration of the frontal, temporal and to a
lesser extent parietal lobes in association with TDP-43 im-
munoreactive pathology. We have shown that tau protein
metabolism is also altered in ALSci and now describe the
topographic distribution of tau pathology in ALS.

Methods & Results

Tau is hyperphosphorylated (pThr175-tau) in ALSci and is
associated with an upregulated of GSK-3b activity. We gen-
erated novel rabbit polyclonal antibodies to three tau
phospho-epitopes (pSer208, 210, pThr217 and pThr175) and

demonstrated pathological tau aggregates in both ALSci and
ALS. The pattern of deposition suggests that phylogeneti-
cally more primitive regions (amygdala, entorhinal cortex,
hippocampus) are involved prior to more anteriorly placed
regions (i.e. , anterior cingulate gyrus）. Tau pathology was
prominent in astrocytes. Neuronal pThr175-tau immunoreac-
tive aggregates were associated with an up-regulation of
TDP-43 expression but not with TDP-43 aggregates. Tran-
sient transfections with pseudo-phosphorylated tau (Asp-Thr
175-tau) induces tau fibrils and an enhanced rate of cell death
that could be inhibited the inhibition of GSK-3b activation.

Conclusions

While ALSci shows pathological processing of both TDP-
43 and in tau protein, our observations suggest that ALSci is
primarily a disorder of tau protein metabolism. This provides
a basis on which to develop novel ALS therapies directed to-
wards cognitive impairment.
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