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    Abstract
The human SLC22A6/OAT1 plays an important role in the disposition of a broad range of endogenous substances and xenobiotics. This is particularly important from the pharmacological point of view since OAT1 is involved in drug elimination events. Furthermore, OAT1 is also involved in key physiological events such as the remote inter-organ communication. In spite of its significance, the knowledge about OAT1 structure and the transport mechanism at the atomic level remains fragmented owing to the lack of resolved structures. By means of protein-threading modeling refined by μs-scaled Molecular Dynamics simulations, the present study provides the first robust model of hOAT1 in outward-facing conformation. Taking advantage of the AlphaFold 2 predicted structure of hOAT1 in inward-facing conformation, we here provide the essential structural and functional features comparing both states. The intracellular motifs conserved among Major Facilitator Superfamily members create a so-called “charge-relay system” that works as molecular switches modulating the conformation. The principal element of the event points at interactions charged residues that appear crucial for the transporter dynamics and function. Besides, hOAT1 model was embedded in different lipid bilayer membranes highlighting the crucial structural dependence on lipid-protein interactions. MD simulations supported the pivotal role of phosphatidylethanolamine (PE) components on the protein conformation stability. The present model is made available to decipher the impact of any observed polymorphism and mutation on drug transport as well as to understand substrate binding modes.
[image: Graphical abstract.]
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Graphical abstract. The models of hOAT1 in inward- (IF) and outward-facing (OF) conformation. The arrangement of intracellular motifs (intracellular view) in IF and OF state: A-motif (red), E[X6]R (blue), [P/X]ESXRW[L/X] or PETL (yellow) in N- and C-bundle, respectively. The importance of lipid bilayer membrane composition is mirrored in exhibited lipid-binding spots in POPC:POPE:Chol (2:1:1) membrane for PE (cyan), cholesterol (orange) with respect to their lacking in pure POPC (blue) membrane.
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Highlights
	MD-refined protein threading techniques provide the first robust model of outward facing hOAT1

	AlphaFold 2 prediction ensures the structural patterns of hOAT1

	Intracellular motifs exhibit the pivotal role in conformation modulation

	The lipid bilayer membrane composition is crucial for hOAT1 function
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