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            Abstract
Algorithms designed to identify canonical yeast prions predict that around 250 human proteins, including several RNA-binding proteins associated with neurodegenerative disease, harbour a distinctive prion-like domain (PrLD) enriched in uncharged polar amino acids and glycine. PrLDs in RNA-binding proteins are essential for the assembly of ribonucleoprotein granules. However, the interplay between human PrLD function and disease is not understood. Here we define pathogenic mutations in PrLDs of heterogeneous nuclear ribonucleoproteins (hnRNPs) A2B1 and A1 in families with inherited degeneration affecting muscle, brain, motor neuron and bone, and in one case of familial amyotrophic lateral sclerosis. Wild-type hnRNPA2 (the most abundant isoform of hnRNPA2B1) and hnRNPA1 show an intrinsic tendency to assemble into self-seeding fibrils, which is exacerbated by the disease mutations. Indeed, the pathogenic mutations strengthen a â€˜steric zipperâ€™ motif in the PrLD, which accelerates the formation of self-seeding fibrils that cross-seed polymerization of wild-type hnRNP. Notably, the disease mutations promote excess incorporation of hnRNPA2 and hnRNPA1 into stress granules and drive the formation of cytoplasmic inclusions in animal models that recapitulate the human pathology. Thus, dysregulated polymerization caused by a potent mutant steric zipper motif in a PrLD can initiate degenerative disease. Related proteins with PrLDs should therefore be considered candidates for initiating and perhaps propagating proteinopathies of muscle, brain, motor neuron and bone.
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                    Figure 1: 
                        Identification of previously unknown disease mutations in MSP and ALS.
                      [image: ]


Figure 2: 
                        Cytoplasmic pathology of hnRNPA2B1 and hnRNPA1.
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Figure 3: 
                        The disease mutations affect a PrLD in hnRNPA2B1 and hnRNPA1.
                      [image: ]


Figure 4: 
                        Disease mutations accelerate hnRNPA2 and hnRNPA1 fibrillization.
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Figure 5: 
                        hnRNPA2 recruitment to stress granules is accelerated by disease mutation.
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Figure 6: Mutant hnRNPA2 forms cytoplasmic inclusions in  Drosophila. [image: ]
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        Editorial Summary
Disease link to prion-like RNA-binding protein
How do mutations in RNA-binding proteins cause human disease, and neurodegeneration in particular? Hong Joo Kim et al. have identified mutations in two RNA-binding proteins, hnRNPA2B1 and hnRNPA1, in two families with inclusion body myopathy with frontotemporal dementia. Both of the mutations lie within a highly conserved part of a protein domain that has similarities to prion proteins, and a tendency to aggregate. This aggregation is enhanced by the mutations. The mutated prion-like domain of hnRNPA2 can functionally replace that of a yeast prion protein and reproduce its prion-like behaviour. These findings have relevance to the pathogenesis of degenerative diseases and proteinopathies such as amyotrophic lateral sclerosis.
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