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Artificial Enzymes for Hydrogen Conversion
Scientists from the MPI for Chemical Energy Conversion report in the first issue of the new
journal JOULE.
Cell Press has just released the first issue of Joule, a new journal dedicated to sustainable energy
research. In this issue James Birrell, Olaf Rüdiger, Edward Reijerse and Wolfgang Lubitz, from the
Max Planck Institute for Chemical Energy Conversion, summarize the development of artificial
maturation of hydrogenases and how this invention has opened up new avenues in the study of
these enzymes, and describe the impact of these findings on energy research in the future (1).
James Prescott Joule, eponym of this new journal, could
have been describing the hydrogenases when he stated
“The animal frame … is as a machine more perfect than
the best contrived steam-engine—that is, is capable of
more work with the same expenditure of fuel” (2), clearly
a reference to the exemplary efficiency of biological energy conversion processes over those contrived by human invention.
As researchers, we constantly try to learn from nature.
The development of inexpensive, stable, efficient and
highly active catalysts for reversible hydrogen conversion
will allow us to generate and use hydrogen as an energy
currency in a future society free from fossil fuels.
Hydrogenases are natural catalysts displaying superb
activity and efficiency in the hydrogen conversion reaction. The generation of semisynthetic hydrogenases usChemistry meets biology: synthetic inorganing artificial maturation of the active site represents a
ic complexes can be incorporated into hydromilestone in bioenergy research (3,4). It allows the engenases to make active hydrogen producing
zymes to be produced recombinantly in high yields and
semisynthetic enzymes. © MPI CEC
purity, and combined with chemically synthesized active
site cofactors. These cofactors can be chemically different from the native one allowing specific
alterations of its catalytic properties, or isotopically labeled for spectroscopic studies, which proPR und Forschungskommunikation
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vide crucial insight into the mechanism of the hydrogenases. This is important for designing new
molecular catalysts for hydrogen conversion using cheap and abundant metals like iron. This approach, developed for hydrogenases, can be extended to design scaffolds for housing other molecular catalysts and tuning their properties, e.g. for other important energy conversion reactions
such as N2 or CO2 fixation.
The article is published in the category Perspective that contains articles that provide a critical
overview of past research and comments on current research activities.

More information in http://www.cec.mpg.de and http://www.cell.com/joule/current
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