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A Single molecule sensing
system using a nanoactuator
transducer
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Outline of Presentation

- Single molecule studies of biological molecular motors:
. ATP synthase.
. Kinesin.
- Type | Restriction enzymes.

- Early studies of molecular motion of a Type | Restriction
enzymegz toward a nanoactuator.

- Magnetic Tweezer measurements of single molecule
activity.

- A proposed nanoactuator / transducer.

- Potential uses of the device.

University of
01’ ® Portsmouth



- e o

Rotary motor that uses
a proton flux to
synthesise ATP.

- Spins through 3 steps
of 120.

- Capable of 130
revolution per second.
Force = ~44pN.

Kinositaet al (2000). InEssays in Biochemistry:
Molecular MotorgBanting G. & Higgins, S. J., eds.), pp.
3-18. Portland Press, London.
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Detection of movement for ATP syntha:

Fluorescence taggingisa  * s ®

frequent means for s .. .. .
visualising single molecules.
An actin fibre was attached tc 1711 11 1 11 11 11

the head of the protein, on o
this actin is fluorescenttag. °

The spinning can be easily
visualised in a series of video
Images from a microscope

Kinositaet al (2000). InEssays in Biochemistry: Molecular Motors
(Banting G. & Higgins, S. J., eds.), pp:1B. Portland Press, London

&1]_1\*- photogynthehc
This motor is now being developed e
in combination with light | R
conversion system to produce S
mobility z a molecular propeller.

gtreptavidin
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Kinesin Is the cargo train of the ce
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cell z organelles, large proteins etc.

Kinesin (slide)
Microtubule (stator)

Tubulin dimer (8 nm)
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~ Microtubules are the raitrack

. Microtubules radiate
from the nucleus.

- They provide the
linear tracks for
EET AGET o1 6001
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runs in three
dimensions.
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