©
2019 2021

Elucidation of mechanisms for recognition of natural substrate and its
structure-function alternation by peptidylarginine deiminase
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PAD3, an isozyme of peptidylarginine deiminase (PAD), is abundant in
cuticle cells and selectively citrullinates Arg51 of the co-localized S100A3 protein. If Arg51 of
S100A3 is citrullinated by PAD3, S100A3 is tetramerized in the presence of Ca2+ and Zn2+ and
increases the binding affinity of both Ca2+ and Zn2+. This structural and functional changes are
considered to be an important biochemical process for hair keratinization.

We have elucidated the 3D structures of PAD3 in the several states and clarified their similarities
and differences with other isozymes (PAD1, PAD2, and PAD4) by conducting this research project. We
also found a mutant of S100A3 that serves as a model for citrullinated S100A3, and succeeded in
clarifying its physicochemical properties.
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