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Abstract

Antibiotic resistance is one of the biggest threats to human health of our time. We are being
warned of a so-called post-antibiotic era, where a simple surgery or bacterial infection could
kill human beings. Without the rapid development of novel antibiotics, the continued growth
of antibiotic resistance will put our society in a crisis of unprecedented scale.

The bacterial cell wall resembles a protective barrier and is crucial for bacterial survival.
Hence, disruption of the cell wall synthesis will lead to cell death. The bacterial membrane
protein MraY is involved in the peptidoglycan synthesis, which is a component of the
bacterial cell wall, by catalysing the synthesis of lipid I - a peptidoglycan precursor. In this
thesis, functional and structural studies of MraY with inhibitors were performed with the
future aim of designing novel antibiotics. We solved the crystal structure of MraY from the
Gram-positive pathogen Clostridium bolteae in complex with the natural product inhibitor
tunicamycin at 2.6 A resolution and provided a biophysical characterisation of the binding
mode of tunicamycin. A structural comparison between MraY and its human homolgue GPT
identified regions to modify tunicamycin to selectively target MraY. We modified and
purified tunicamycins to explore their inhibitory effect and potency towards MraY and
identified potent MraY inhibitors with reduced eukaryotic toxicity. Finally, we optimised the
purification protocol for MraY for future biophysical and structural studies and developed a
novel method using teabags for membrane protein purification.




 
 
    
   HistoryItem_V1
   PageSizes
        
     Range: all pages
     Size: 5.827 x 8.268 inches / 148.0 x 210.0 mm
     Action: Make all pages the same size
     Scale: Scale width and height equally
     Rotate: Clockwise if needed
      

        
     D:20191128111941
      

        
     AllSame
     0
            
       D:20191127161533
       595.2756
       a5
       Blank
       419.5276
          

     Tall
     1
     0
     0
     550
     152
    
     qi3alphabase[QI 3.0/QHI 3.0 alpha]
     CCW
     Uniform
            
                
         AllDoc
              

       CurrentAVDoc
          

     Custom
      

        
     QITE_QuiteImposingPlus4
     Quite Imposing Plus 4.0m
     Quite Imposing Plus 4
     1
      

        
     0
     2
     1
     2
      

   1
  

 HistoryList_V1
 qi2base





