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            Abstract
Assembly of multi-component supramolecular machines is fundamental to biology, yet in most cases, assembly pathways and their control are poorly understood. An example is the type III secretion machine, which mediates the transfer of bacterial virulence proteins into host cells1. A central component of this nanomachine is the needle complex or injectisome, an organelle associated with the bacterial envelope that is composed of a multi-ring base, an inner rod, and a protruding needle2. Assembly of this organelle proceeds in sequential steps that require the reprogramming of the secretion machine. Here we provide evidence that, in Salmonella typhimurium, completion of the assembly of the inner rod determines the size of the needle substructure. Assembly of the inner rod, which is regulated by the InvJ protein, triggers conformational changes on the cytoplasmic side of the injectisome, reprogramming the secretion apparatus to stop secretion of the needle protein.
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                    Figure 1: Structure of TTSS injectisome obtained from  ΔinvJ S. typhimurium.[image: ]


Figure 2: Structural differences between needle complexes of wild-type,  ΔinvJ  and  ΔprgJ S. typhimurium.[image: ]


Figure 3: 
                        Altering the stoichiometry between the needle and rod proteins results in injectisome needles of different lengths.
                      [image: ]


Figure 4: 
                        Altering needle length by changes in the stoichiometry of the needle and inner rod proteins results in functional injectisomes.
                      [image: ]
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The needle complex or ‘injectisome’ that transfers proteins from bacteria to eukaryotic cells is a virulence factor in many bacterial pathogens. A new study of the Salmonella typhimurium injectisome throws light on the mechanism by which ‘needles’ are produced with the appropriate length.
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