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TDP-43 abnormality in sporadic and familial ALS.

(A, B) Abnormal accumulation of U snRNAs in the lumbar motor neurons of sporadic ALS patients. Spinal cord sections derived from control

and ALS patients were stained with indicated antibodies. Arrowhead indicates nuclear accumulation of U snRNA. Scale bars: 20 um (left),
10 pum (right). (C) Domain structure of TDP-43 protein. (D) TDP-43 recombinant protein with RRM mutation shows higher thermal stability.
Thermal stability was monitored by differential scanning fluorimetry. (E) Half-lives of familial ALS-linked mutant TDP-43 proteins were

negatively correlated with age of disease onset. Calculated half-lives of TDP-43 proteins were plotted against mean ages of disease onset. The

correlation between each parameter and age of onset was evaluated by the correlation coefficient (r) and probability ().
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Abstract

Biochemical abnormality of mutant TDP-43 protein

Koji Yamanaka, M.D., Ph.D.”

YDepartment of Neuroscience and Pathobiology, Research Institute of Environmental Medicine, Nagoya University

Dominant mutations in the TDP-43 gene are causative for familial ALS, however, the relationship between mutant
protein biochemical phenotypes and disease course and their significance to disease pathomechanism are unclarified. We
found that longer half-lives of mutant proteins correlated with accelerated disease onset. Increased stability of TDP-43
protein was also observed in ALS/FTLD linked mutations in RNA recognition motif of TDP-43. Based on our findings,
we established a cell model in which chronic stabilization of wild-type TDP-43 protein provoked cytotoxicity and
recapitulated pathogenic protein cleavage and insolubility to the detergent sarkosyl, TDP-43 properties that have been
observed in the lesions of sporadic ALS. Moreover, these cells expressing stabilized TDP-43 showed proteasomal
impairment and dysregulation of their own mRNA levels. These results suggest that chronically increased stability of
mutant or wild-type TDP-43 proteins results in a gain of toxicity through abnormal proteostasis.

(Clin Neurol 2014;54:1148-1150)
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