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Polyphosphate-dependent protein aggregation and its biological significance
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Polyphosphate (polyP), consisting of up to 1,000 phosphoanhydride
bond-linked phosphate monomers, is one of the most ancient, enigmatic, and negatively charged
molecules in biology. Because polyP is present all around us, from cellular components to food
additives, clarifying its effects and consequent biological roles will be important to further
advance our understanding of amyloid fibrils and related topics. We studied the effects of polyP on
amyloid fibril formation of beta2-microblobulin and alpha-synuclein and showed that amyloid fibril
formation of both beta2-microblobulin and alpha-synuclein could be accelerated by counter
anion-binding and preferential hydration at relatively lower and higher concentrations of polyP,
respectively, depending on the chain length of polyP. On the other hand, although we challenged to
prepare antibodies specific to polyP, we could not achieve the goal because the preparation of
protein antigens with polyP attached was difficult.
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