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Introduction: 
Control of Bacterial Movement 

 A System composed of Basic Biobricks to realize 
Complex Functions 

ÅRiboswitch: guide bacteria 

 

  

 
 
ÅToggle Switch: heterogeneous out of  
     homogeneous  

ROBUSTNESS? 

Model for how the theophylline -sensitive synthetic riboswitch  controls the translation of the 
CheZ protein. (Images from: Shana Topp , J.Am.Chem.Soc, 129,6870 -6811)  

 

Toggle switches. (Images from: Chunbo Lou , Molecular Systems Biology, 6:350) 
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OUTLINE 

DESTINY 

KILLER 

DIRECTION 
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RIBOSWITCH 

     Left: 0.3%agar with 0mM Theophylline                 Right: 0.3%agar with 0.25mM Theophylline 

Verification of the function of the constructed Aptamer-cheZ part 
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TOGGLE SWITCH 
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Modulation of the ratio of toggle switch 
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TOGGLE SWITCH 

Four different growing states of the engineered bacteria, in which the yellow 
circle represents the range of motion of engineered bacteria.  
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Test of Incorporated Aptamer-cheZ part into one side of the modified Toggle-switch  
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TOGGLE SWITCH 
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Test of Incorporated Aptamer-cheZ part into one side of the modified Toggle-switch  
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TOGGLE SWITCH 
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The SDS-PAGE result of cheZ protein in the bacteria 
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APPLICATION 
Purpose & Principle 

Using engineered intestinal bacteria as a safety weapon, 
Artificial Bacterial Barrier,  engineered bacteria destroy the 
pathogens which invade the intestinal mucosal system. 
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: target bacteria 
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APPLICATION 
Design 

The Lysis protein can remove Immunity protein from the 
complex with ColE7, then ColE7 regains its toxicity and ability 
to kill the EHEC bacteria or other bacteria nearby. 
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APPLICATION 
Results: Control vs. Engineered 

The red circle :the range of motion of the target bacteria(colony2),  
The yellow circle :the range of motion of the engineered bacteria(colony1). 

TARGET  TARGET  ENGINEERED  
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APPLICATION 

The SDS-PAGE result of bacteriocin colE7 
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APPLICATION 
Results: Fluctuation 

Capability of eliminating the target 
bacteria decreases as the number of 
bacteria with red fluorescence decreases. 
(Control: No engineered bacteria) 

The fluctuation of expression of the 
Toggle Switch device, the number of 
bacteria with red fluorescence 
decreases from tube1 to tube4. 
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