
 

MIT engineers show how tiny cell proteins
generate force to 'walk'
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Kinesin, a small motor protein found in cells, walks stepwise on microtubules to
perform cellular processes. In each step, a power stroke is generated when two
mechanical elements (neck linker, in red, and cover strand, in blue) form a beta-
sheet that folds to drive the protein forward. Image courtesy / Ahmad S. Khalil;
Kathleen M. Flynn; and Wonmuk Hwang 

(PhysOrg.com) -- MIT researchers have shown how a cell motor protein
exerts the force to move, enabling functions such as cell division.

Kinesin, a motor protein that also carries neurotransmitters, "walks"
along cellular beams known as microtubules. For the first time, the MIT
team has shown at a molecular level how kinesin generates the force
needed to step along the microtubules.
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The researchers, led by Matthew Lang, associate professor of biological
and mechanical engineering, report their findings in the Nov. 24 online
early issue of the Proceedings of the National Academy of Sciences.

Because kinesin is involved in organizing the machinery of cell division,
understanding how it works could one day be useful in developing
therapies for diseases involving out-of-control cell division, such as
cancer.

The protein consists of two "heads," which walk along the microtubule,
and a long "tail," which carries cargo. The heads take turns stepping
along the microtubule, at a rate of up to 100 steps (800 nanometers) per
second.

In the PNAS paper, Lang and his colleagues offer experimental evidence
for a model they reported in January in the journal Structure. Their
model suggests — and the new experiments confirm — that a small
region of the protein, part of which joins the head and tail is responsible
for generating the force needed to make kinesin walk. Two protein
subunits, known as the N-terminal cover strand and neck linker, line up
next to each other to form a sheet, forming the cover-neck bundle that
drives the kinesin head forward.

"This is the kinesin power stroke," said Lang.

Next, Lang's team plans to investigate how the two kinesin heads
communicate with each other to coordinate their steps.

Source: Massachusetts Institute of Technology
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