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Abstract

A hundred and a half years have passed since the first case report of amyotrophic lateral sclerosis (ALS)
females by Jean-Martin Charcot and a colleague. In recent two decades, series of groundbreaking discoveries,
including genetic mutations and pathogenic proteins in the ubiquitinated inclusions have enlighten the window
of the dawn era. In particular, a cell-to-cell spreading of these proteins is attracting a huge attention, as a cause
of regional expansion of ALS. Based on accumulating evidence, three major pathways are implicated in ALS
pathogenesis; 1) impaired proteolysis, 2) aberrant RNA metabolism, and 3) cell to cell spreading, all of which
are assumedly caused by the conformational change of the ALS-linked proteins. Therefore, the elucidation of
the structural conversion of causal proteins to the pathogenic forms, and the elimination of them are the most
promising strategy toward the early diagnosis and a substantial cure of ALS. We have clarified the molecular
properties of pathogenic forms of mutant superoxide dismutase 1 (SOD1), and TAR DNA-binding protein 43
(TDP-43), two major ALS-linked proteins, and have successfully generated several monoclonal antibodies
recognizing pathogenic forms specifically. These antibodies are useful to target not only intracellular
pathogenic species but also extracellular proteins, potentially involved in cell-to-cell propagation and
neuroinflammation. Tottori J. Clin. Res. 7(1), 1-5, 2016
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