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クロムによる影付け法�

ギ酸ウランによる陰性染色法�

TMV粒子の�
電子顕微鏡写真�

TMVの構造�

TMVの内部構造モデル
（Klug & Casper, 1960)



Aggregation state of TMV coat protein Growth of TMV coat protein rods
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Assembly of TMV

(a) The process begins by the insertion of the 
hairpin loop formed by the initiation 
sequence of the viral RNA into the 
protohelix’s central cavity. 
(b) The RNA then intercalates between the 
layers of the protohelix, thereby ordering the 
disordered loop and trapping the RNA. 
(c) Elongation proceeds by the stepwise 
addition of protohelices to the “top” of the 
viral rod. 

(a) 

(b) 

(c) Structure of the TMV protein disk
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Electron micrograph of bacteriophage T4
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T4ファージのプラーク�

φX174のプラーク� T4ファージの菌体表面への吸着�



ファージ吸着の様子� 感染ファージの放出� ファージDNAの頭部からの放出�

感染ファージとDNAの放出�

T4 bacteriophage infecting an Escherichia coli cell�
Bacteriophage T4 baseplate conformational change  

on attachment to a host cell 

Z7 (red)�Zgp8 (blue)�Zgp9 (green)�Zgp10 (yellow)�Z
gp11 (cyan)�Z�
The long tail fibers (gp34, gp35, gp36, gp37) and �
the short tail fibers (gp12) are shown in magenta.�
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T4ファージの構造とその遺伝子� (Eiserling, 1983)

Diagramatic representation of bacteriophage T4

Injection of bacteriophage 
T4 DNA into an E. coli cell



T7バクテリオファージのミニセルへの感染を
クライオトモグラフィーで観察する

Science, v. 339, p.576- (2013) �

T7バクテリオファージ感染のアニメーション

14. The genetic map of 
bacteriophage T4�
(200 kb, 76 genes) 

T4ファージの形成過程�


