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By Andrew & Wishia Bajer
and Sinya Inoue at Marine Biology Laboratory
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Watson & Click (1953) Nature
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Proteins are molecular machines of nano-scale
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NanoMachines that support every single mechanism of life
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nano meter: 1/1,000,000,000 meter
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Vale, Funastu,at al, Nature 380,1996
Nishikawa, Iwane, et al. 2006  p,.,ronic NanoMachine
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Localization of mutant APC proteins in Xenopus A6 cells

Matsui et al. (2008) J. Biol. Chem.
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APC spreading Dynamic instability of microtubule
Mimori-Kiyosue et al. (2000) J. Cell Biol. 148: 505-518 ERATO Tukita Cell Axis Project, JST

APC-vinculin distribution and movement
APC: adenomatous polyposis coli tumor suppressor protein

By Mimori-Kiyosue Matsui et al. (2008) J. Biol. Chem. 283: 33006-33020
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Accelerator Undulator

Electron gun
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Electron cryomicroscopy of
flagellar subcomplexes
Hook basal body Polyrod basal body

Fujii & Kato, unpublished

Miyata & Kato, unpublished
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Namba & Stubbs (1986) Science
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Macnab & Ornston (1977) J. Mol. Biol.
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Based on the proposal by Asakura (1970) and Calladine (1975)
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Yonekura & Maki-Yonekura et al. (2003) Nature
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Maki-Yonekura et al. (2010) Nature Struct. Mol. Biol.
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Hook-filament junction
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By Nao Moriya

Protonic NanoMachine



NAVEZYIDAZIN—TILIaA 2V NEUVUTODENE

s

Protonic NanoMachine

NAWEETE—7—DEE

L ring
P ring

S ring
M ring

Cring

100 A

Miyata & Kato et al. unpublished Protonic NanoMachine
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MixH: 85 residues  Tube diameter: only 7 nm
CryoEM image collection: 1 day Helical image analysis: 3 days
Resolution of the 3D map: 6.5 A

Fuijii, Cheung, Kato, Blocker et al. (2012) PNAS Praiiic Nonolach e
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Fuijii, Cheung, Kato, Blocker et al. (2012) PNAS Protonic NanoMachine
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Magnification: x172,000

Resolution: 6.6 A

Fujii et al. (2010) Nature Protonic NanoMachine
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