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            Abstract
Peptidoglycan is an essential cell wall component that maintains the morphology and viability of nearly all bacteria. Its biosynthesis requires periplasmic transpeptidation reactions, which construct peptide crosslinkages between polysaccharide chains to endow mechanical strength. However, tracking the transpeptidation reaction in vivo and in vitro is challenging, mainly due to the lack of efficient, biocompatible probes. Here, we report the design, synthesis and application of rotor-fluorogenic d-amino acids (RfDAAs), enabling real-time, continuous tracking of transpeptidation reactions. These probes allow peptidoglycan biosynthesis to be monitored in real time by visualizing transpeptidase reactions in live cells, as well as real-time activity assays of d,d- and l,d-transpeptidases and sortases in vitro. The unique ability of RfDAAs to become fluorescent when incorporated into peptidoglycan provides a powerful new tool to study peptidoglycan biosynthesis with high temporal resolution and prospectively enable high-throughput screening for inhibitors of peptidoglycan biosynthesis.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Access Nature and 54 other Nature Portfolio journals
Get Nature+, our best-value online-access subscription
$29.99 /Â 30Â days
cancel any time

Learn more



Subscribe to this journal
Receive 12 print issues and online access
$259.00 per year
only $21.58 per issue

Learn more



Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more



Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    Fig. 1: Synthetic routes for preparation of the RfDAAs.


Fig. 2: Unlike FDAAs, RfDAAs allow wash-free imaging of bacterial cell walls.


Fig. 3: RfDAAs allow real-time imaging of PG synthesis in S. venezuelae.


Fig. 4: RfDAAs facilitate real-time in vitro transpeptidation assays.
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