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Synthetic Biology 

INPUT                                        OUTPUT 

 

Controlled by Transcription Factors  
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Need for Input Diversity 

ÅControlled by Transcription Factors 
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INPUTS OUTPUTS 
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ÇSequence Specific 

ÇEasily Engineerable Target Specificity 

ÇTunable Output Levels 

ÇAbility to Multiplex 

ÇVariable Input 

ÇUsable in any Chassis 

 

 

 

Design Criteria for Ideal 

Transcription Factors 
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Transcription Factors 

XSequence Specific 

WEasily Engineerable Target Specificity 

XTunable Output Levels 

XAbility to Multiplex 

WVariable Input 

WUsable in any Chassis 
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Designing Novel 

Transcription Factors 

DNA 

 
 

RNA 

 

 
 

Protein 
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TALEs 

As a Transcription Factor: 

X Sequence Specific 

X Easily Engineerable 

Target Specificity 

X Tunable 

X Usable in any Chassis 

DNA 
 

 

 

 

RNA 

E. Pennisi, "The tale of the TALEs," in Science. vol. 338, ed United States, 2012, pp. 1408-11. 
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Designing Novel 

Transcription Factors 

DNA 

 
 

RNA 

 

 
 

Protein 
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RNA 

Riboswitches 

Riboswitches Attached to 

Transcription Factors: 

XTunable Output 

Levels 

XAbility to Multiplex 

XVariable Input 

 

 

A. Serganov and E. Nudler, "A Decade of Riboswitches," Cell, vol. 152, pp. 17-24, 1/17/ 2013. 

 

9 

+ inducer 

Protein 
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Design Criteria for 

IdealTranscription Factors 
Typical 

Transcription 

Factor 

RiboTALes 

Sequence Specific X X 
Easily Engineerable 

Target Specificity W X 

Tunable Output Levels X X 

Ability to Multiplex X X 

Variable Input W X 
Usable in any Chassis 
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Building Our Testing 

Constructs 
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Testing Construct 

 
TALe 

pBAD 

GFP 

pTET TBS 

+ aTc 
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Testing Construct 

 
TALe 

pBAD 

GFP 

pTET TBS 

+ aTc 

+ arabinose 

TALe 

Riboswitch 

+ theophylline 

TALe 

TALe 
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Testing Construct 



iGEM 2013 UC Davis                                         RiboTALs 

Experiments 

ÅHost Organism: E. coli MG1655Z1 

 

ÅRuns extended into cellular stationary phase 

 

ÅEquipment: 
o TECAN Infinite 200Pro Microplate Reader 

o 96 well plates 

o Awesome pipetting skills 
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Experiment 1:  

ÅSubject RiboTALe to a theophylline gradient 

TALe 

Riboswitch 

+ theophylline 

TALe 
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Translation is modulated 

by theophylline  
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Experiment 2:  

ÅCompare effect of TALe binding affinities on 

system response 

GFP 

pTET TBS2 

GFP 

pTET TBS 

TALe Kd = X 

TALe Kd = Y 
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TAL repressor binding 

affinities provide tunability 
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Experiment 3: 

ÅCompare effect of riboswitch leakiness on 

system response 

TALe 

Riboswitch 

TALe 

Riboswitch 
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Riboswitch leakiness 

modulates activity 
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Experiment 4: 

ÅFull characterization of RiboTALe device 

TALe 

pBAD 

GFP 

pTET TBS 

+ aTc 

+ arabinose 

TALe 
Riboswitch 

+ theophylline 

TALe 
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3D RiboTALe Data 

Characterization 

25 
With lots of data, what is the best way to share it? 
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Modeling  

ÅMathematical support 

for device functionality.  

 

ÅCan be developed into 

a predictive tool for 

RiboTALe design  
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Raw Data for RiboTALs 

ÅComplex system with 

multiple inducers 

 

ÅHow can we best share? 
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Scaling to All Parts 
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Initial Population  

Bielefeld-Germany 

ZJU-China 
 

Stanford-Brown 

UCSF 
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A Walkthrough: Uploading 

  


