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The figure shows a nanocage in which eight unique DNA molecules are mixed
together. The nanocage has four functional elements that transform themselves
in response to changes in the surrounding temperature. These transformations
either close (1A) or open (1B) the nanocage. By exploiting the temperature
changes in the surroundings, the researchers trapped an active enzyme called
horseradish peroxidase (HRP) in the nanocage (1C). Credit: Sissel Juul

A nanorobot is a popular term for molecules with a unique property that
enables them to be programmed to carry out a specific task. In
collaboration with colleagues in Italy and the USA, researchers at Aarhus
University have now taken a major step towards building the first
nanorobot of DNA molecules that can encapsulate and release active
biomolecules.

In time, the nanorobot (also called a DNA nanocage) will no doubt be
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used to transport medications around in the body and thereby have a
targeted effect on diseased cells.

Design using the body's natural molecules

Using DNA self-assembly, the researchers designed eight unique DNA 
molecules from the body's own natural molecules. When these molecules
are mixed together, they spontaneously aggregate in a usable form – the
nanocage (see figure).

The nanocage has four functional elements that transform themselves in
response to changes in the surrounding temperature. These
transformations either close (figure 1A) or open (figure 1B) the
nanocage. By exploiting the temperature changes in the surroundings, the
researchers trapped an active enzyme called horseradish peroxidase
(HRP) in the nanocage (figure 1C). They used HRP as a model because
its activity is easy to trace.

This is possible because the nanocage's outer lattice has apertures with a
smaller diameter than the central spherical cavity. This structure makes
it possible to encapsulate enzymes or other molecules that are larger than
the apertures in the lattice, but smaller than the central cavity.

The researchers have just published these results in the renowned journal
ACS Nano. Here the researchers show how they can utilise temperature
changes to open the nanocage and allow HRP to be encapsulated before
it closes again.

They also show that HRP retains its enzyme activity inside the nanocage
and converts substrate molecules that are small enough to penetrate the
nanocage to products inside.

The encapsulation of HRP in the nanocage is reversible, in such a way
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that the nanocage is capable of releasing the HRP once more in reaction
to temperature changes. The researchers also show that the DNA
nanocage – with its enzyme load – can be taken up by cells in culture.

Looking towards the future, the concept behind this nanocage is
expected to be used for drug delivery, i.e. as a means of transport for
medicine that can target diseased cells in the body in order to achieve a
more rapid and more beneficial effect.

  More information: pubs.acs.org/doi/abs/10.1021/nn4030543

Provided by Aarhus University

Citation: Nanorobot for transporting drugs in the body (2013, December 2) retrieved 26 April
2024 from https://phys.org/news/2013-12-nanorobot-drugs-body.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

3/3

https://phys.org/tags/temperature/
https://phys.org/tags/diseased+cells/
http://pubs.acs.org/doi/abs/10.1021/nn4030543
https://phys.org/news/2013-12-nanorobot-drugs-body.html
http://www.tcpdf.org

