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E. coli, a single-celled organism living in our gut, is propelled by a set of rotary motors. Each
motor drives a helical filament which rotates in the external aqueous environment. When all motors
rotate in the same direction - counterclockwise, the filaments bundle and the cell swims forward,
executing a “run”. When at least one motor changes its direction of rotation to clockwise, its filament
comes out of the bundle and the cell executes a random change in direction, a “tumble”. Specialized
receptors sense chemical gradients. E. coli can chase or avoid chemicals by extending the length of
its runs toward attractants or away from repellents.

Although the signaling pathways involved in chemotaxis and the molecular composition of the
motor are known, the actual mechanism of rotation and switching of the direction of rotation are still
under debate. We study these mechanisms by employing molecular biology and fluorescence
microscopy techniques, together with instrument design. We investigate the rotation of components
of the motor believed to be part of the rotor by polarized bleaching microscopy, a technique under
development. We expect to learn which internal components of the motor rotate, at what rate and
whether a gear mechanism is involved in driving the filament. By single-motor fluorescence
resonance energy transfer (FRET) experiments, we try to correlate the switching events with protein
interactions between motor components and signaling molecules.



