[bookmark: _GoBack]The key virulence protein of the pathogen Aggregatibacter actinomycetemcomitans is a leukotoxin (LtxA), which kills host immune cells, allowing the bacterium to thrive within the host. This toxin is a member of the repeats-in-toxin (RTX) family of cytolytic proteins, which includes Escherichia coli-HlyA, Bordetella pertussis CyaA, and Mannheimia haemolytica Lkt, among many others.  The specificity of LtxA for human white blood cells is due to its association with lymphocyte function-associated antigen-1 (LFA-1); however, we have demonstrated that the interaction of LtxA with the immune cell surface involves strong lipid-protein interactions as well as protein-protein interactions. 
We have divided the sequence of LtxA into four functional domains: the hydrophobic domain (residues 0 – 420), which contains most of the hydrophobic amino acids; the central domain (residues 421 - 730), which contains two lysine residues that are post-translationally acylated; the repeat domain (residues 731 – 900), which contains the RTX repeats; and the C-terminal domain (residues 901 - 1055), which is involved in secretion.  In this work, we have investigated the localization of the four domains of LtxA in the membrane, using mass spectrometry and tryptophan quenching.  
The extent of potassium iodide (KI) quenching of the five Trp residues in LtxA was used as an indicator of the solvent accessibility of the residues, thus providing information about the folding of the protein. When LtxA was in solution, three of the five Trp residues were exposed, and two were partially hidden. In contrast, when LtxA was embedded in a membrane, regardless of lipid composition, only two of the five residues were exposed.  To determine the specific domains of LtxA that are exposed when LtxA is embedded in the membrane, a MS experiment was performed. The trypsin-sensitive and –exposed fragments of LtxA, which differ depending on whether the toxin is in solution or in the membrane, were isolated and analyzed by MS. The MS analysis suggested that in solution, all four domains of LtxA contained accessible trypsin cleavage sites. In contrast, when LtxA was associated with the membrane, the hydrophobic (residues 0 - 420) and the C-terminal (residues 901 - 1055) domains were exposed to solution, while the central (residues 421 - 730) and repeat (residues 731-900) domains were embedded in the membrane.  The two exposed domains contain two of the five Trp residues, consistent with the Trp quenching results.  The binding of a series of three monoclonal antibodies to membrane-associated LtxA confirmed the Trp quenching and MS results.  All of the data indicate that LtxA sits in the membrane in a partially exposed conformation, with the N-terminal (hydrophobic) and C-terminal domains external to the membrane surface and the two intermediate (central and repeat) domains within the membrane.  Although we have previously found that the mechanism of LtxA at the cell surface is strongly lipid-dependent, this process of embedding appears to be independent of lipid composition.     

