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Light-driven machine prototypes based on
dissociative excited states

Mobian, P. et al. Angew Chem Int Edit 43, 2392-2395, (2004).



Photocontrollable self-assembly
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Yagai, S. et al. Chem-Eur J 11, 4054-4063, (2005).
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Macroscopic transport by synthetic molecular machines
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Nguyen, T. D. et al. A reversible molecular valve. P Natl Acad Sci USA 102,
10029-10034, (2005).
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Balzani, V. et al. Autonomous artificial

nanomotor powered by sunlight. P Natl

Acad Sci USA 103, 1178-1183, (2006).

205 kJ mol~

Al

a Af'e: 3

Energy (kJ mol~1)

2T
{(

Y
forward
i10k.lmul" } maird
a e A a

A

145
~ kJ mol™!

2+
Az 2

‘ :gm O

A
ﬁ_: backward
8 kJ mol~1 stroke

Aj?



Making molecular machines work
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Making molecular machines work

First-generation rotary mator Second- generation rotary motor
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Eelkema, R. et al. Nanomotor rotates microscale objects. Nature 440,
163-163, (2006). (365nm #4K54)



Making molecular machines work
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Making molecular machines work
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Shirai, Y. et al. Chem Soc Rev 35, 1043-1055, (2006).
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Yurke, B. et al. A DNA-fuelled molecular machine made of DNA. Nature 406, 605-608,

(2000).



A robust DNA mechanical device controlled by
hybridization topology.

Yan, H. et al. Nature 415, 62-65, (2002).
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Relative Fluorescence
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A deoxyribozyme-based molecular automaton
(MAYA )
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A deoxyribozyme-based molecular automaton

(MAYA )
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a GComputation module: logical analysis of disease indicators b Input module: software regulation by mRNA levels
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A DNA nanomachine based on a duplex-triplex transition
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A DNA-based machine that can cyclically bind and
release thrombin.
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A precisely controlled DNA biped walking device

a) State 1A.2B b) Starting unset c) State 1A
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Sherman, W. B. et al. Nano Lett 4, 1203-1207, (2004).
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Molecular devices - A
DNAzyme that walks
processively and
autonomously along
a one-dimensional
track.

Tian, Y. et al. Angew Chem Int
Edit 44, 4355-4358, (2005).
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DNA nanomachines.

421 : Bath,].etal Nat Nanotechnol 2,275-284, (2007).



Dietz, H. et al. Science 325, 725-730, (2009).



Dietz, H. et al. Science 325,725-730, (2009).
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Dietz, H. et al. Science 325, 725-730, (2009).
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Catabolite gene
activator protein
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Laskowski, R. A. et al. Understanding the molecular machinery of genetics
through 3D structures. Nature Reviews Genetics 9, 141-151, (2008).
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through 3D structures. Nature Reviews Genetics 9, 141-151, (2008).
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Motor proteins at work for nanotechnology

Rotating
stalk

van den Heuvel, M. G. L. et al. Science 317, 333-336, (2007).



Motor proteins at work for nanotechnology
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