
 

Nanoscopic gold spheres can be reversibly
bound to DNA strands reversibly bound to
DNA strands

December 5 2004

How can individual components be assembled into larger functional
units? And how can robot arms, for example, be made to "grab" specific
nano-objects-and to release them at the right moment? The field of
biotechnology presents interesting approaches to these problems.
Researchers at the University of Dortmund have now developed an
elegant method to link nanoparticles reversibly: they use short DNA
strands to cause gold spheres to aggregate "on demand" and then to
separate again, also "on demand".

The "genetic molecule" DNA has already proven itself as a
nanoconstruction material; the specific base pairing of mutually
complementary DNA regions puts this material into a position that
promotes organization into defined structures.

A team headed by Christof M. Niemeyer has now used this property of
single DNA strands to link together nanoscopic gold particles. The
principle works as follows: The single strands of DNA with two
different sequences, A and B, are attached to tiny spheres of gold. Free
DNA strands are then added as "glue". These consist of three regions:
Region A' is exactly complementary to DNA A and immediately binds
to the A strands on the gold spheres. After A' comes region B', which is
the counterpart to DNA B and thus binds to the B strands on the gold
spheres. In this manner, the gold spheres are linked into small clumps.
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The third region of the "glue" DNA, called C', is complementary to
neither DNA A nor DNA B, and thus remains unaffected. This end acts
as a kind of "tear-away strap" when it is time to separate the gold spheres
from each other. The "glue remover" is a single strand of DNA that is
exactly complementary to the glue DNA A'B'C', and so consists of
regions A, B, and C. This is added to the mixture, and as soon as its C
end "discovers" the free C' end (the "strap") on the glue DNA, it binds to
it. The entire strip of "glue" then detaches to form a complete double
strand with the glue-dissolving DNA. The gold spheres are thus
separated once again and and revert back to their initial state. Addition
of more single strands of glue DNA, can then reinitiate the aggregation.

"Our concept," says Niemeyer, " could be the basis for the production of
nanomaterials with programmable functions."
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