
  

     
	 
	    
	    [image: ]"
	    
	
  
	



 	
 	  	File               
	Discussion               
	View source               
	History               
	teams


 	
 

	
	    	Log in


	


	
		
		
			  
		       
		

	
 
    
 
    
		[bookmark: top]
				File:Reference 1.pdf

		
			From 2011.igem.org

			

						
			
				File
	File history
	File links

[image: ]


Reference_1.pdf
(file size: 731 KB, MIME type: application/pdf)




Engineering Cyanobacteria To Synthesize and Export
Hydrophilic Products

Henrike Niederholtmeyer,1‡ Bernd T. Wolfsta¨dter,1‡ David F. Savage,1
Pamela A. Silver,1,2* and Jeffrey C. Way2

Metabolic engineering of cyanobacteria has the advantage that sunlight and CO2 are the sole source of
energy and carbon for these organisms. However, as photoautotrophs, cyanobacteria generally lack transporters
to move hydrophilic primary metabolites across membranes. To address whether cyanobacteria could be
engineered to produce and secrete organic primary metabolites, Synechococcus elongatus PCC7942 was engineered
to express genes encoding an invertase and a glucose facilitator, which mediated secretion of glucose
and fructose. Similarly, expression of lactate dehydrogenase- and lactate transporter-encoding genes allowed
lactate accumulation in the extracellular medium. Expression of the relevant transporter was essential for
secretion. Production of these molecules was further improved by expression of additional heterologous
enzymes. Sugars secreted by the engineered cyanobacteria could be used to support Escherichia coli growth in
the absence of additional nutrient sources. These results indicate that cyanobacteria can be engineered to
produce and secrete high-value hydrophilic products.
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