A~ A B HEIHR A T = X b O & [BlERPRE Y E PRR

Investigating rotation mechanisms of bacterial flagellar rod and developing inhibitors
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About half of infant deaths in the world are caused by infectious diseases, which are still a major problem in

developing countries. If the function of the bacterial flagellum, which is responsible for bacterial motility, can be

clarified, it will lead to countermeasures against infectious diseases in the future and contribute to human health.

This study aims to clarify the mechanisms by which the flagellar rod transmits torque supported by the flagellar

bushing, allowing rotation at low energy cost, and to search for compounds that inhibit the rotation of the rod with

large molecular dynamics simulations. 40 nanosecond molecular dynamics simulations were performed from the

initial states of 140 different rotation angles of rod-hook complex. The free-energy landscape of the rotation and the

time required for the rotation were calculated by the Markov state model. As a result, it was found that the rod-hook

complex can rotate at ~ 1900 Hz, which is consistent with the time obtained experimentally so far. We are currently

analyzing the interactions between the rod-hook complex and the LP ring that enables rotation at low energy cost.
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Fig. 1. Overview of the LP-ring and the rod/hook
complex. The rod region: FliG (red), FliF (orange). Hook:
FliE (yellow), L-ring: FigH (blue), P-ring: Flgl (green).
Solvent molecules included in the simulation were not

shown for better visuality.
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Fig. 2. Free energy landscape of the rod/hook rotation
within the LP-ring. The landscape for the two rotational
units (£13.8°) are shown. States 1, 2 and 3 indicate the
regions of three macrostates assigned to 100 microstates

in MSM analysis.
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Fig. 3. A close-up view of the interface between the LP-
ring and rod/hook complex. Indirect water-mediated
interactions mainly maintain the whole structure. Blue, red
and cyan shows basic, acidic and polar residues,

respectively.
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