[F]4202-3am-06 The 105th CSJ Annual Meeting

EA% /Y AESEOBRSEE b5 VAR —LH%
(B RAMm '+ ASMat?) O Ry Pt 12

Giant Protein Assembly for Rapid Deformation and Trans-scale Science ('School of Life
Science and Technology, *Research Center for Autonomous Systems Materialogy (ASMat),
Institute of Science Tokyo) OTakafumi Ueno'

In nature, protein supramolecular assemblies form hierarchical structures that amplify
monomer-level conformational changes, enabling deformation and movement. A typical
example is the contractile injection system of phages, which penetrates cell walls and
membranes using a complex of contracting sheaths and rigid tubes. While the deformation
mechanism has been studied in detail, the connection between nanoscale monomer changes
and microscale deformations in protein assemblies remains poorly understood. We focused on
the R-body, a microscale actuator expressed by intracellular symbionts of Paramecium. R-
bodies, composed of small proteins (RebA and RebB, ~10 kDa), self-assemble into rolled
ribbon structures. A pH change from 7 to 5 triggers transformation from 400 nm rolls to 20 um
spirals within 1 second. Despite these unique properties, the assembly structure and
deformation mechanism of R-bodies remain unclear. This presentation will detail structural
analysis of R-bodies and deformation analysis using the continuum model.
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