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 Many times the 'sweetness' of sugar
 Delayed onset of sweetness and lingering 

aftertaste.
 Small peptides optimised for stability and 

expression in bacterial systems.

Sweet genes?
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 Regulation vs Expression?
 One Input gives ON / OFF 

control, Multiple inputs?
 Creating the window; the AND-

gate.

An Engineer's Biology

The Problem    The Concept   The Implementation  The Experiments



  

Team:IIT_Madras0̀7 Nov 2010

 Regulation vs Expression?
 One Input gives ON / OFF 

control, Multiple inputs?
 Creating the window; the AND-

gate.

An Engineer's Biology

The Problem    The Concept   The Implementation  The Experiments



  

Team:IIT_Madras0̀7 Nov 2010

 Regulation vs Expression?
 One Input gives ON / OFF 

control, Multiple inputs?
 Creating the window; the AND-

gate.

An Engineer's Biology

The Problem    The Concept   The Implementation  The Experiments



  

Team:IIT_Madras0̀7 Nov 2010

The 'Undo' button
 The bane of GM
 Death to the bacteria
 The undo?
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 Choice is not always a good 
thing.

 Short and sweet
 Monellin

 98 amino acids
 Optimised single chain peptide
 Temperature and pH stability

And the protein is ...
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 And the Inputs are ...
 Smart systems cue themselves; 

human-proofing

Controlling the system
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 Curdling
 Heat shock
 pH
 Externally inducible (Nisin)

 Non-leaky, good response, system based.

Controlling the system

The Problem     The Concept The Implementation  The Experiments



  

Team:IIT_Madras0̀7 Nov 2010

Combine and conquer

 Fusion of promoters / 
stress factors?

 Statistical chance for the 
right combination
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Recombinase to the rescue
 The CRE floxes DNA between 

loxP sites.
 Oreientation-dependent splicing
 Knockout, the biological AND.
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 The model organism
 E.coli vs L.lactis
 Final application in LAB.

Cellular Chasis
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Promoters
 pH and external induction.
 Window of expression to be 

characterised
 Obtained by PCR extraction
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Promoters
 Upregulation at mildly acidic pH.
 Serendipity
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Export
 Expelling the protein from the cell
 Luck of the draw
 Optimisation

The Problem     The Concept  The Implementation  The Experiments



  

Team:IIT_Madras0̀7 Nov 2010

The pseudo-AND Gate
 Appropriate placement of loxP
 Excision of inserted DNA.
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Final Construct
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In Conclusion,
 We designed an implementation of a single-use, AND logic in 

DNA.
 Applied the mechanism to concieve a sweetening protein 

using inputs from the chemistry of the process.
 Identified two promoters, and an export tag for the system, 

submitted one promoter and the export tag and characterised 
the acid tolerance promoter, P170.

 Presented a novel approach to GM, where the system is 
excised after complete expression.
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