
Visualizing focal adhesion of Myxococcus xanthus   

by sapphire-disc freezing 

急速凍結レプリカ電子顕微鏡法が明らかにする運動マシナリー 

Observation of motility machinery 

by quick-freeze deep-etch and replica electron microscopy  

ご興味を持たれた方は 

下記の宮田領域代表まで 

ご連絡ください 

ゲストハウスでの宿泊も可能です 

サンプル調製は相談の上 

ご来校頂き御自身での 

作業となります 
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Visualizing PG layer of Bacillus subtilis  
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・Lysozyme hydrolyze glycoside bond  

   in peptidoglycan. 

・Penicillin G inhibits crosslinking of  

   oligopeptide in PG.   

Knife-fractured sample 

Peptidoglycan (PG) is the cell wall of bacteria, in which 

linear glycan strands composed of linked amino-sugar 

disaccharides are cross-linked by short elastic peptide 

stems.  PG is essential for the cell shape maintainance 

and resistance to turgor pressure, and therefore its 

synthesis is tightly coupled with the cell reproduction cycle.  

Many antibiotics target to this PG synthetic process.  The 

PG structure has been shown as filamentous network on 

cell surface by scanning electron microscopy (SEM), but 

high resolution images have not been provided. 

Conclusions 
 
1. Site of cell division had concentric 

circle pattern and body part had 
meshwork pattern.   

2. Penicillin G  made hole on body 
part. 

3. Lysozyme digested from new end. 
・ M. xanthus has disc structure under membrane.  
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・No structure on sample surface 

and under the outer membrane 

 

・Adhesion complex aggregate solid 

surface, so observe from “backside view” 

 

・We apply “sapphire-disc freezing” 

M. xanthus glides on sapphire disc and frozen. Adhesion points of M. xanthus were 

exposed by removing sapphire disc. 

3D reconstruction 

Peptidoglycan disruption 

Motility of  M. xanthus  

 

S motility: pili 

A motility: gliding motility 

crucial motility proteins 

accumulate at periodic 

sites along the cell body, 

forming ‘focal adhesion 

complexes’ at the 

interface between the cell 

body and the underlying 

surface.   
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Dynamics of the Agl motor and slime deposition during motility  
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Model of gliding motility 
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Smile of  M. xanthus  
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