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In the synthesis of the cell wall in Gram-negative bacteria, the lipid flippase MurJ plays a
crucial role. MurJ is a membrane protein that flips Lipid II, the precursor of peptidoglycan, a
major component of the cell wall, from the inner side to the outer side of the inner membrane.
Mur] adopts a V-shaped structure composed of 14 transmembrane helices and undergoes
transitions between five distinct states during its functional cycle. These transitions are thought
to involve not only the binding and release of Lipid II but also the coordination of Na* and CI~
ions within the transmembrane region of MurJ. However, the correlation between the structural
changes of MurJ, ion coordination, and the movement of Lipid II remains poorly understood.
To address this, the present study focuses on the structural transition of MurJ from the Inward
closed to the Inward open state. Molecular dynamics (MD) simulations were performed in the
absence of Lipid II under various conditions, altering the coordination and concentration of
ions, to investigate the relationship between the structural changes of MurJ and ion dynamics.
The results revealed that the strength of ion coordination to the hydrophobic groove within
Mur]J varied depending on the type of ion, and Na® was stabilized in the presence of
Cl". Additionally, it was suggested that triggers for structural transitions may involve factors
other than ions.
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