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ALS-related ﬁroteins such as C90RF72 dipeptide repeat proteins and TDP-43

are thought to contribute to ALS pathogenesis by disturbing phase separation homeostasis, but their

molecular mechanisms have remained unclear. In this study, we analyzed why C90RF72-derived poly(PR)

is toxic by combining various structural variants, multi-omics analyses, and in silico analysis, and
found that although the insertion of Pro between Arg is disadvantageous in terms of binding energy,
it promotes multivalent binding and enhanced phase separation, resulting in toxicity.
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