A DNA rotary mechanism with coordinated mobility control
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The ATP synthase' is an efficient rotary molecular |
machine that converts electrochemical gradients to | |
chemical energy (ATP) through coupled |
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Qosition Inside the stator and rotate due to brownian motion.
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When the central unit is bound to different stator subunits, we see less
variability in the dataset, indicating that the central unit is firmly
anchored. When the central unit Is released from the stator, we find 3
preferred conformations, indicating that the central unit is free to change
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' The central unit performs brownian motion and has 3 dwelling positions
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Inspired by the ATP synthase, |
we designed a DNA origami
rotating mechanism2 composed
of a trimeric stator and a central |
asymmetric unit. The rotation of |
the central unit is coupled to |
conformational changes of the
surrounding stator units.

|

Anchoring the complex
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to a TIRFM slide, we
monitored the central

unit movements over |
. . |
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‘The central unit rotation is coupled to the stator units conformational changes
- Coupled mechanism Stator modifications
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|
MD simulations showed that the central ‘
unit rotation and the stator movements |
are coupled. By changing the flexibility of |
the stator units, we could experimentally |
tune the central unit rotation, |
demonstrating a coupled mechanism. /
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