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The outer membrane (OM) of gram-negative bacteria acts as a selective permeation barrier. The nutrients that cannot pass 
through porins are internalized via OM specific transporters by an active process depending on the energy given by an inner 

membrane complex. This is the case of iron sources, heme, vitamin B12, etc. We study on such an active transport system acting 
through an OM transporter, HasR. HasR is a central component of a heme acquisition system "Has" developed by several gram-
negative bacteria to satisfy their need of iron. It functions in synergy with a secreted heme carrier protein, a hemophore called 
HasA. HasA extracts heme from host hemoproteins as hemoglobin and then shuttles it to HasR, wherein it is internalized. The 
energy for HasR functioning is brought by the inner membrane complex HasB. The OM receptor HasR binds heme and HasA on 
its extracellular side and HasB on its periplasmic side. Using structural and biophysical approaches (NMR, Xray, SAXS, ITC), we 
show that the binding of the substrate on the extracellular face of HasR modulates the interaction with HasB on the periplasmic 
face. The transmitted signal depends on the nature of the substrate.
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