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flhA flhF flhG fliA cheY 

FlhF  

1.0 kbp 

�   Putative GTPase 
�   Similar to E. coli FtsY (SRP recepter) 
�   Involved in flagellar placement 
   (in Pseudomonas putida) 
�   Overproduction causes hyperflagellation 
   (in Pseudomonas putida) 

�   Putative ATPase 
�   Similar to E. coli MinD 
   (cell division inhibitor) 
�   Overproduction prevents flagellation 
   (in Pseudomonas aeruginosa) 
�   Depletion causes hyperflagellation 
   (in Pseudomonas aeruginosa) 

FlhG (FleN)  

flhF flhG  

Vibrio alginolyticus flhF flhG  
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Flagellation 

FlhF localization 
Vibrio alginolyticus Cell 

FlhF 

FlhG 

FlhF 
directly? 

GTPase activity? 

proteins�

FliN�3.4Å diffraction�
Molecular replacement�
Brown et al, 2005�

FliM-middle�
2.0Å structure�
Park et al, 2006�

FliG-N�
4.0Å diffraction�

FliG-middle�
2.8Å structure�
Brown et al, 2002�

FliG-C�
2.2Å structure�
Lloyd et al, 1999�

PomA, PomB (MotA, MotB)�
No crystals�

MotX�
MotY� ( E. coli ) 

V. alginolyticus basal body contained an additional structure, T-ring,�
and T-ring is composed of MotX and MotY. �

LP ring 

MS ring 

T-ring 

( V. alginolyticus ) 

Bar; 50nm 

LP ring 

MS ring 

(Terashima et al, Mol. Microbiol. 2006)�

Ｎａ+駆動モーター特異的なMotXとMotYはモーター基部にリング構造を作る 
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MotX と MotYの存在部位 
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(Sato & Homma, J. Biol. Chem. 2000)
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Intermolecular
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KcsA....prokaryotic K+ channel
                 similar to Shaker type
         (Science, Doyle et al., 1998)
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Power/generator = 1.75 x 105 pN nm s-1 �

 ( x 70 of kinesin,  x 400 of myosin,  x 450 of F1-ATPase)�

モーター回転計測システム 

計測系 

500 nm 
bead 

Quadrant Photodiode 

(Ryu, Berry and Berg (2000) Nature) 

1064 nm laser 

200 nm fluorescent bead 

High speed CCD camera 

ビーズの重心位置はnm, msの精度で計測することができる。 

遅い領域の 角度 vs 時間 

ステップサイズの分布 

The main steps size is ~13.7 º. 

It corresponds to ~26 steps / revolution. 

1,400 revolution from 9 cells 
~26

~34 

(Suzuki et al. 2004)

(Thomas et al. 1999) 

360º / 13.7 º�

�≈ 26 steps/rev�

FliG

FliM & FliN 

26 /
FliG �



 

 

 


