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How One Maine-eDNA
Graduate Student is
Using eDNA to Better
Understand the Nitrogen Cycle

LIZ THERIAULT, MAINE EPSCOR STUDENT WRITER
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Presley hopes her research will help further the
understanding of what factors lead to the dominance
of one nitrogen transformation process over the other.

compared to humans’ use of renewable or nonrenewable
resources for powering our society; certain microbes
produce renewable nitrogen sources, while others do not.

Much of Presley’s research is work that has not been

done before. For Presley, that means much of her time is
spent prioritizing the gathering of baseline information
that can be used by future researchers for comparisons.
That means collecting information on the compositions
of different bodies of water.

“The majority of what I do is looking at marine
or lake sediments, and we often go diving to collect
the cores ourselves, or we will send down cores that are
deployable off of ships,” said Presley.

From there, her research continues in the lab, where
they place sediment samples in environmental chambers
to simulate certain temperatures or sunlight exposure
before adding stable isotopes that allow Presley and her
team to track what is happening to a nitrogen atom as it
goes through changes in the nitrogen cycle.

“If you want to think about it in terms of real-world
application: Say you have a beach, and there’s a big

spill from a wastewater treatment plant nearby, that has
dumped all these excess nutrients into the water,” said
Presley. “You want to be able to say that based on these
factors, we know the nutrient loss pathway is going to
dominate, which means that the bay will be able to heal
itself by using the excess nitrogen once and then ridding
itself of any excess nitrogen.”

“On the other hand, if we knew that the bay was
not going to recover on its own because the recycling
pathway would dominate, and organisms would
continue to cycle the same amount of nitrogen without
expending the excess, we could use things like
bioremediation, or other efforts to recover the
ecosystem,” she explained.

Presley hopes her research will help further the
understanding of what factors lead to the dominance
of one nitrogen transformation process over the other.
Doing so will help researchers, industry members, and
conservationists mitigate and combat potentially
harmful additions to our water. This means healthier
ecosystems and preserved bodies of water. m
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Maine State EPSCoR Committee:

Maine EPSCoR is overseen by the Maine Innovation Economy Advisory
Board, a statewide steering committee of individuals from Maine’s

education, research, and business communities and state government.

The board is under the auspices of Maine’s Office of Innovation.
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