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If we look inside the cell , we see extraordinary
machines that we couldn't make ourselves, says
Len Adleman. " It's a great tool chest - and we
want to see what can we build with it.”

Adleman created the first computer to use DNA to
solve a problem. He was struck by the parallels
between DNA, with its long ribbon of information,
and the theoretical computer known as the Turing
Machine.
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Adleman tack led the famous 'travell ing salesman'
problem - finding the shortest route between
cities. Such problems rapidly become mind-
boggling. The only way is to examine every
poss ible option. With many c ities, this number is
astronomical.

DNA excels at gett ing an astronomical amount of
data into a tiny space. "One gram of DNA can
store as much information as a trillion compact
discs ,"  says Adleman. Myriad DNA molecules can
examine every poss ible route at once, rather than
one at a time, as in a conventional computer.
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Stojanovic & Stefanovic, Deoxyribozyme-
Based Molecular Automaton. Nature
Biotechn. 2003. Deoxyribozyme-Based
Logic Gates J. Am. Chem. Soc. 2002

ORJLVFK

� �

FKDNHOLQJ
IOXRULFHQWLH



UHFHQWO\ LQ�1DWXUH

R

�� � � �� �

L
�

� � ∧L
�

� � ∧¬L

�
� � �

	

∨
�

�
L

�
� � ∧L

�

 
 ∧¬L

�
� � �

	

∨�

�

L

�
� � ∧L

�

 
 ∧¬L

�
� � �

	

� � � � � � � � � � � � � � � �

� � � � � � � � � � � � � � � �

� � � � � � � � � � � � � � � �


� � � � � � � � � � � � � � � � � �


� � � � � � � � � � � � � � � � � �



UHFHQWO\ LQ�1DWXUH

R

�� � � �� �

L
�

� � ∧L
�

� � ∧¬L

�
� � �

	

∨
�

�
L

�
� � ∧L

�

 
 ∧¬L

�
� � �

	

∨�

�

L

�
� � ∧L

�

 
 ∧¬L

�
� � �

	

� � � � � � � � � � � � � � � �

� � � � � � � � � � � � � � � �

� � � � � � � � � � � � � � � �


� � � � � � � � � � � � � � � � � �


� � � � � � � � � � � � � � � � � �

PDD

L
L

H
RPSXWH

"



HYROXWLR

� ��

'1$�FRPSXWLQJ

� ��� � � �	
 ���  ��� � �� � ��� �� � �  � � � �� � � �� �
�� ��� � ���� �� � � � � �� �

 !" 
 � �# � � �� �



JUHQ]HQ��SUDNWLMN�

There are many practical hurdles. Even with the best
techniques of today, DNA still l ags behind silicon
computers,"  says Ehud Shapiro. Instead, he advocates
creating DNA devices that can do things, and go to p laces,
that silicon can't - such as inside our cells, to make and
control drugs.
   …
Ultimately, Seeman hop es to bu ild DNA scaffolding for
electrical circuits, or for other molecular machines.
   …
Yurke is focusing on  DNA machines with moving p arts. In
2000, he and his colleagues devised a set of DNA tweezers
….
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