







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                [image: Advertisement]
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                [image: Nature Biotechnology]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature biotechnology

	review articles

	
                                    article


    
        
        
            
            
                
                    	Review Article
	Published: 11 December 2006



                    Molecular engineering approaches to peptide, polyketide and other antibiotics

                    	Richard H Baltz1Â 



                    

                    
                        
    Nature Biotechnology

                        volumeÂ 24,Â pages 1533â€“1540 (2006)Cite this article
                    

                    
        
            	
                        2260 Accesses

                    
	
                        126 Citations

                    
	
                            6 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
Molecular engineering approaches to producing new antibiotics have been in development for about 25 years. Advances in cloning and analysis of antibiotic gene clusters, engineering biosynthetic pathways in Escherichia coli, transfer of engineered pathways from E. coli into Streptomyces expression hosts, and stable maintenance and expression of cloned genes have streamlined the process in recent years. Advances in understanding mechanisms and substrate specificities during assembly by polyketide synthases, nonribosomal peptide synthetases, glycosyltransferases and other enzymes have made molecular engineering design and outcomes more predictable. Complex molecular scaffolds not amenable to synthesis by medicinal chemistry (for example, vancomycin (Vancocin), daptomycin (Cubicin) and erythromycin) are now tractable by molecular engineering. Medicinal chemistry can further embellish the properties of engineered antibiotics, making the two disciplines complementary.
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                    Figure 1: Structures of glycopeptide antibiotics.[image: ]


Figure 2: Structures of lipopeptide antibiotics.[image: ]


Figure 3: Combinatorial biosynthesis of lipopeptide antibiotics related to daptomycin.[image: ]


Figure 4: Structures of macrolide secondary metabolites.[image: ]
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