
 

Harnessing the power of electricity-
producing bacteria for programmable
'biohybrids'
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Someday, microbial cyborgs—bacteria combined with electronic
devices—could be useful in fuel cells, biosensors and bioreactors. But
first, scientists need to develop materials that not only nurture the
microbes, but also efficiently and controllably harvest the electricity or
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other resources they make. Now, researchers reporting in ACS Applied
Materials & Interfaces have developed one such material that enabled
them to create a programmable "biohybrid" system that conducts
electrons from electricity-producing (exoelectrogenic) bacteria.

Unlike other bacteria, exoelectrogens can move electrons across their
outer membrane to the outside of their cell. Scientists have tried to
harness this electricity by using various materials to conduct the
electrons to an electrode. So far, however, conductive materials that
support bacterial growth have been either inefficient, or not easily
programmable to control the electrical current. Christof Niemeyer and
colleagues wanted to develop a nanocomposite material that supports
exoelectrogen growth while conducting electricity in a controlled way.

The researchers made a porous hydrogel composed of carbon nanotubes
and silica nanoparticles, woven together by DNA strands. They added
exoelectrogenic bacteria to this scaffold, along with liquid culture
medium to supply the microbes with nutrients. The material efficiently
conducted the electrons produced by the bacteria to an electrode. The
bacteria grew well on the material, completely penetrating it. To cut off
the electricity, the researchers added an enzyme that snipped DNA
strands, causing the material to disassemble. The conductivity and other
properties of the material could also be tailored by varying the size and
sequence of the DNA fragments that hold the scaffold together, the
researchers say.

  More information: Yong Hu et al. Cultivation of Exoelectrogenic
Bacteria in Conductive DNA Nanocomposite Hydrogels Yields a
Programmable Biohybrid Materials System, ACS Applied Materials &
Interfaces (2020). DOI: 10.1021/acsami.9b22116
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https://phys.org/tags/materials/
https://phys.org/tags/bacterial+growth/
http://dx.doi.org/10.1021/acsami.9b22116
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