
 

Researchers develop method for DNA
programmed material synthesis

April 4 2017

For the first time, engineers of Friedrich-Alexander Universität Erlangen
Nürnberg (FAU) have succeeded in producing complex crystal lattices,
so-called clathrates, from nanoparticles using DNA strands. The
programmed synthesis of clathrates represents a template for the
precision modelling of novel nanomaterials. These findings have recently
been published in the acclaimed journal Science.

DNA is the blueprint of biological life: it contains all hereditary
information and the arrangement of its base pairs determines the
structure of amino acids and ultimately the whole organism. For some
years now, scientists have been using the structuring potential of DNA in
other disciplines such as computer science or for creating new materials
on the nano scale. In collaboration with the world's leading
nanotechnology experts from the University of Michigan and North
Western University, FAU engineers have opened up a new era in DNA
programmed material synthesis. The team has succeeded in reordering
pyramid-shaped gold crystals to form complex clathrate compounds.

DNA determines lattice structure

For the synthesis process, the 250 nanometre gold crystals—which in the
experiment represent atoms that can form clathrates—are held in a
suspension which is supplemented with artificial DNA. 'The DNA
strands attach to the gold particles and move them into a certain position
during a self-assembling process,' explains Professor Michael Engel,
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member of the Institute for Multiscale Simulation. 'Depending on the
length of the DNA sequences and the arrangement of the base pairs,
different three-dimensional lattice structures form. Through DNA
programming we can more or less determine the structure of the crystal
lattice in a very precise manner.'

Clathrates—nuclear cages with a wide range of
applications

Clathrates are of particular interest in the field of materials research
because they are composed of nuclear cages in which other substances,
usually gases, can be embedded. 'The controlled production of colloidal
clathrates opens up a wide range of possible applications,' says Michael
Engel. 'Materials could be used for recognising proteins or viruses and
targeted manipulation of certain parameters of the crystal lattice can lead
to material properties which are not achievable in simpler colloidal
crystals.'

  More information: Haixin Lin et al, Clathrate colloidal crystals, 
Science (2017). DOI: 10.1126/science.aal3919
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