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Marquette biochemist identifies blueprint for enzyme that makes ammonia.

Image courtesy of Marquette University.

MILWAUKEE — A Marquette University biochemist led a team of g . More Than Downtown
researchers in discovering that the enzyme that creates ammonia Development Needed by
uses a complex two-cylinder engine like mechanism for function — a Jabril Faraj

process that is markedly more efficient than the man-made one used
in industrial ammonia production.
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The research, which was funded by the National Institutes of Health
and the Department of Energy, has implications to the commercial
fertilizer industry, which artificially produces ammonia, the preferred
nutrient for plant growth on Earth. That process supports the food
needs for more than 40 percent of the human population.

According to Dr. Edwin Antony, assistant professor of biological
sciences at Marquette, the industrial nitrogen breakdown— called
the Haber-Bosh process — uses a vast amount of energy, usually
from fossil fuels. If scientists can engineer the ammonia-producing
enzyme from bacteria called nitrogenase for industrial-scale
ammonia production, it would be a tremendous achievement in
agriculture and food production, he said.

Antony explained the

process: Nature
uses bacteria to turn
air's molecular
nitrogen into
ammonia. This is
achieved using an
enzyme called
nitrogenase, which
is made up of two
identical halves and
uses the energy
from adenosine triphosphate (ATP) to break down the triple bond of
dinitrogen to produce ammonia.

The Marquette biochemist and his collaborators found that the long-
held presumption that the two symmetrical halves worked
independently to make ammonia was incorrect. Instead, the two
sides cooperate, alternating through different steps to make efficient
use of the complex enzyme. The team reported their findings in a
paper published this month in the Proceedings of the National
Academy of Sciences.

“Our findings provide the blueprint for how nitrogenase functions and
is a critical piece of information to make this a reality,” Antony said.

“This is in analogy to a car engine having two cylinders where one
cylinder fires first followed by the next,” Antony said. “The sequential
action of the two cylinders made the entire engine work in a step-
wise manner.”
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The enzyme is found in bacteria called diazotrophs, which reside in 5
the root nodules of plants, where they breakdown dinitrogen and
generate ammonia that plants use for growth.

Plenty of Horne: Future of
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Horne

The researchers found that when one side moves one electron
through the nitrogenase machine, the complex shifted in shape,
obscuring the other side. Since the sides are symmetrical, moving
one side up forces the other side to move down, positioning different

parts of the machine for different chemical reactions.

Other researchers were from Utah State University, Northwestern
University, Virginia Tech University and the Pacific Northwestern
National Laboratory.
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M1 New Marquette Law School Poll

MARQUEITE

st finds Clinton leading Trump by 6
percentage points in Wisconsin; Senate
race is virtually tied

Nov 2nd, 2016 by Marquette University
Among Wisconsin likely voters, 46 percent support Hillary Clinton
and 40 percent support Donald Trump.

M Microsoft president Smith to

MARQUETTE

wsn - discuss technology, diversity and
future challenges in visit to Marquette
Law School

Nov 1st, 2016 by Marquette University
In his roles with Microsoft, Smith has engaged with some of the
central questions facing the economy and our society

M Marquette to construct seasonal

MARQUEITE

~wsn - Jome over portion of Valley
Fields facility
Oct 28th, 2016 by Marquette University

The cost of the project is approximately $3.6 million and
construction will begin immediately.

M Charles Franklin goes ‘On the

MARQUEITE

avesn - |ssues’ to present final Marquette
Law School Poll of 2016 election season

Oct 25th, 2016 by Marquette University
The Marquette Law School Poll is the most extensive statewide
polling project in Wisconsin history.

M Marquette to host traveling photo

MARQUEITE

swwsr - @Xhibition of papal visits to the
Holy Land

Oct 24th, 2016 by Marquette University
Building Bridges of Faith: Photographs of Papal Visits to the Holy
Land, 1964—-2014 on display through Nov. 11
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[l Wisconsin Elections Commission
YRR leaders go ‘On the Issues’ at
Marquette Law School

Oct 24th, 2016 by Marquette University
The November election will be the biggest test yet for the new
Wisconsin Elections Commission.
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