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Study reveals insights into enzyme that
combats a common greenhouse gas

July 27 2022
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Three states of the maturation apparatus of N,O reductase: A complex of the
proteins NosF (yellow), NosY (red) and NosD (green) changes its conformation
by consuming biochemical energy and can thus take over a copper ion from the
transport protein NosL (blue) and pass it on to the enzyme in the next step.
Credit: Du and Lii Labs, Van Andel Institute

An enzyme that combats the greenhouse gas nitrous oxide (N,O) may
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one day give scientists a potent new tool for reducing the amount of the
gas in the atmosphere thanks in part to new findings published today in
Nature.

The study details how the enzyme—N,0O reductase—is assembled and
offers key insights into its ability to render nitrous oxide into harmless
nitrogen and water. The research was co-led by VAI Associate Professor
Juan Du, Ph.D., VAI Associate Professor Wei Lii, Ph.D., and University
of Freiburg Professor Oliver Einsle, Ph.D.

"Addressing greenhouse gases is a massive, multi-faceted endeavor.
Today's findings are an early but important step toward development of
another tool to potentially combat one contributor to climate change,"
Du said.

Greenhouse gases trap heat in the Earth's atmosphere and contribute to
increasing global temperatures. Nitrous oxide only accounts for about
7% of greenhouse gases produced by human activities but its impact is
300-fold that of the most common greenhouse gas, carbon dioxide.
Nitrous oxide is most frequently generated by agricultural practices, such
as the use of nitrogen fertilizers, according to the U.S. Environmental
Protection Agency. It can remain in the atmosphere for more than a
century.

N,O reductase is used by certain microbes to break down nitrogen-based
molecules as part of the Earth's natural nitrogen cycle. Use of nitrogen-
heavy fertilizers can overwhelm these microbes' ability to fully mitigate
nitrous oxide, allowing it to escape into the atmosphere. Understanding
exactly how this happens is a crucial step toward strategies to mediate
nitrous oxide, thus reducing atmospheric levels.

The study centered on N,O reductase's structure and the way it interacts
with other molecular complexes. Using a host of mapping and modeling
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techniques, the team discovered that N,O reductase acts as a conduit that
converts chemical energy into mechanical energy, which in turn powers
the delivery of copper ions required for the creation of more N,O
reductase.

The findings reshape a decade-old belief about this crucial copper
delivery system and reveal a novel mode of operation for similar
molecules. Although additional research is needed, the findings provide
a detailed blueprint that may be translated into future environmental
remediation strategies.

More information: Oliver Einsle, Molecular interplay of an assembly
machinery for nitrous oxide reductase, Nature (2022). DOL:
10.1038/s41586-022-05015-2.
www.nature.com/articles/s41586-022-05015-2
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