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RESEARCH AT UNE

Welcome to the 2023 Summer Undergraduate Research
Experience (SURE) Symposium! This annual event features
the work of our students in the College of Arts and Sciences
and the Westbrook College of Health Professions that
have performed research during the summer on our Maine
campuses and at regions throughout the northeastern
United States. Over the summer, our students worked closely
with dedicated faculty and professional staff to build on the
knowledge they have acquired through their coursework, to
explore advanced realms of understanding, and to prepare
for continued study in their fields.
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Students from disciplines ranging from Chemistry and Marine
Science to Applied Exercise Science and Political Science have
spent their summer investigating a diverse array of research
guestions. These projects are the basis for future scholarly
work in the field of research through articles, presentations,
manuscripts, and more.

Please join us in celebrating the hard work, dedication, and
creativity of our students and learning more about their
fascinating projects. We hope you enjoy your day!

Amy Keirstead, Ph.D.
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63. Goat Island Alternative Energy Project

Student Author(s) Cameron Indeck 22 | Pam Morgan, Ph.D. Faculty Advisor(s)
Abstract

Goat Island, offshore Kennebunkport, Maine, has had
an operating lighthouse since 1833. The lighthouse and
buildings are powered by an underwater cable from the
mainland, which is leaking electricity into the ocean.

Funded by
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PRESENTATIONS

1. Novel Cultivation Technique for a Common
Species: Sea Lettuce (Ulva lactuca)

Sophia Tearman '25 | Carrie Byron, Ph.D.

Sea lettuce is acommonly found species in Maine that has a
high protein content. Working with Atlantic Sea Farms, novel
cultivation techniques for this species were developed. These
techniques included new seeding methods, understanding of
life cycle patterns, and growth on different substrate types.
Some sea lettuce lines have been out planted into the ocean
and are currently being monitored, and there are plans to
continue ocean grow-out for the winter season.
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2. Using In Vivo Tagged RNA to Examine Autophagic
Degradation of RNA Decay Fragments

Dez Schrankel '24 | Jennifer Garcia, Ph.D.

Previous research suggests that RNA decay fragments
associate within specific cell structures to be degraded.

In vivo tagged RNA is one method of attaching fluorescent
proteins to target mMRNAs, making them visible under a
microscope. Utilizing in vivo tagged RNA, we can distinguish
RNA decay fragments from where they aggregate in the
cell. In understanding how cell structures interact with
these fragments, we can further support the presence of
the autophagic degradation pathway.
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3. The Effects of Vegetation Dieback Areas on
New England Salt Marsh Vegetation

Caroline Fales’'25 | Pam Morgan, Ph.D., Will Kochtitzky, Ph.D.

My project studied the effects of a major threat to New
England salt marshes known as vegetation dieback areas, or
mega-pools, on surrounding salt marsh vegetation. Vegetation
dieback areas are characterized by a large, expanding area of
standing water and a concurrent dieback of nearby. My project
aimed to quantify this change by measuring percent cover of
vegetation in proximity to several vegetation dieback areas on
the Biddeford Pool salt marsh.

4. Impact of Prophylactic Ceftriaxone on
Antimicrobial Resistance in Out-of-Hospital
Cardiac Arrest Patients

Cailyn Wheeler’25 | Kristin Burkholder, Ph.D.

The goal of this study/poster is to discuss the use of ceftriaxone
In out-of-hospital cardiac arrest patients. When patients

arrive at the hospital prophylactic antibiotics (ceftriaxone) are
administered to prevent early-onset pneumonia, as well as
reduce the need for broad-spectrum antibiotics. This study
looks at the risks and benefits of administering undirected
broad-spectrum antibiotics, and if they can play arole in
patients losing antibiotic resistance.

T DTS o R 0% (X et wS) ' 7

AN AN AN






PRESENTATIONS

7. Visualizing Elastin-Like-Polymer Behavior with

Atomic Force Microscopy
Ben Wheeler '24 | Eva Rose Balog, Ph.D., James Vesenka, Ph.D.

Elastin-like-polymers (ELPS) are bioengineered polymers
with unigue structural properties that can be exploited for
biosensing applications. Atomic force microscopy (AFM) is
used to simultaneously mechanically induce structural changes
and image the structures of ELPs with nanometer resolution.
Two specific ELPs variants have been compared using AFM
thus far.
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8. Effects of Early Life Pain on Amygdalar CRF

Expression in Developing Rodents

Brooklynn Merrill '25, Megan Tomasch '25 |
Michael Burman, Ph.D., Jared Zuke, B.S.

Early life pain increases susceptibility to chronic pain and
mood disorders. Our rodent model mimics a typical Neonatal
Intensive Care Unit experience, and consistently demonstrates
Involvement of corticotropin-releasing factor (CRF) in the

T DTS o R 0% (X et wS) ' 9

AN AN AN



PRESENTATIONS

9. Establishing Pre-restoration Sites of Agalinis
maritima on the Biddeford Pool Salt Marsh

Sam Walsh'24 | Pam Morgan, Ph.D.

=—————l' "4 is a species of special concern, as stated by

the state of Maine. It grows primarily in small, highly diverse
sections of the salt marsh known as pannes, which are
characterized by poorly draining solls. A future restoration
project, proposed by the Rachel Carson National Wildlife
Refuge, seeks to remedy the impacts of this infrastructure,
restoring proper hydrology to the salt marsh, and potentially
W' "4 populations.
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10. The Growth of Mega Pool Systems in 12 Maine
Salt Marshes From 2009 to 2021

Katelyn DeWater '25 | Will Kochtitzky, Ph.D.

Salt marshes are important ecosystems because they provide
critical habitat for endangered species, and their soils
seguester carbon from the atmosphere. Our study uses GIS
to quantify the area change of salt marsh pools between 2009
and 2021 on twelve salt marshes in southern Maine. While
pools can occur naturally, our results indicate that pools are
expanding and eroding at least partially due to sea level rise,

decreasing salt marsh resilience to climate change.
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11. Effect of Antimicrobial Peptides on Antibiotic-

Mediated Killing of Bacterial Biofilms

Anjanadevi Govindaraj '24, Alya Theriault '24 |
Kristin Burkholder, Ph.D.

I ﬂ‘ W, g ¢¢ bacteriaare common causes of biofilm-

12.

assouated drug-resistant infections, and novel anti-
staphylococcal therapeutics are needed. We aim to test the
effect of antimicrobial peptides on antibiotic susceptibility

of staphylococcal biofilms. In this preliminary study, we
compared traditional microbiological plating with a rapid
spectrofluorometric method for testing the effect of AMPs on
antibiotic efficacy against biofilms. Our findings suggest that
plating is more sensitive than spectrofluorimetric methods for
detecting changes in the viability of biofilm-resident bacteria.

Thermal Tolerance and Temperature Thresholds
In Jonah Crabs

Anna Sinclair’24 | Markus Frederich, Ph.D.

To predict impacts of climate change on marine invertebrates,
several different conceptual frameworks of physiological
thresholds for temperature stress are applied. It is unclear
which of these different frameworks is biologically the most
relevant Therefore, we are testing in the Jonah crab €. 4 fer
k& 26 ' multiple thermal threshold concepts, and compare
the redpective results with oceanographic data from NOAA
and NERACOOS buoys to understand which methods are
best suited to predict climate change-driven changes in
biogeography.
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13. Comparison of Bone Density in College Male and
Female Ice Hockey Players Throughout a Season

Sarah Collins 24 | Paul Visich, Ph.D., M.P.H.

Bone Mineral Density (BMD) is an important health indicator
of one’s bone health. Weight bearing activities are associated
with an increase in BMD, though a reduction in BMD has
been observed during a season in male basketball players
(Klesges, et al, 1996). The purpose of this study was to assess
changes in BMD in male and female hockey players throughout
their season.

14. Postural Effects on Power
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15. Using eDNA as a Tool to Monitor Biodiversity

Josephine Pikowski 26 | Emily R. Pierce, M.S., Charles
Tilburg, Ph.D., Tom Bryant, Markus Frederich, Ph.D.

eDNA is a crucial tool for assessing biodiversity. The

eDNA Sampler acquires samples at depth to prevent
contamination of DNA from the water column. Utilizing
retrospective samples, a metabarcoding pipeline processed
sequencing data. To interpret the data, the temperature,
salinity and wind conditions were modeled. For enabling
eDNA surveys at different depths, work continues on
developing a semiautonomous water sampler, setting up
the bioinformatics pipeline to analyze the data, and providing
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19. Assessing the Efficiency of a Microprocessor-based
Bycatch Reduction Device on the Atlantic Spiny
Dogfish (Squalus acanthias) in Recreational Fisheries

Clayton Nyiri’25 | John Mohan, Ph.D., Michael D. Nguyen, M.S.,
Sara Mirabilio, M.S., Richard Brill, Ph.D., Peter Bushnell, Ph.D.,
Walter Golet, Ph.D., Ilan Levine, Ph.D., Brian Davis, Ph.D.

Bycatch is when nontarget organisms are caughtin
recreational and commercial fisheries, causing reduced
(Sq7sC (R)TjSummer Undn 15
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23. Microplastic Contamination and Tissue
Distribution in Atlantic Sea Scallops

Amber-Rae Pesek '24 | Kristin Burkholder, Ph.D.

Ocean microplastics may pose a risk to seafood safety.
Microplastics are ingested by marine organisms such as sea
scallops, but it is unclear whether microplastics remain in the
scallop digestive tract, which is not often consumed by humans,
or translocate to edible tissues such as the adductor muscle.
Here, we extracted and quantified microplastics from the

gut and adductor muscle of Atlantic sea scallops to compare
microplastic levels in edible versus non-edible scallop tissue.

24. Antimicrobial Compounds in Reproductive
Parts of the Seaweed Fucus vesiculosus and Their
Effectiveness Against Human Pathogens

Claire Dyer’26 | Ursula Roese, Ph.D.

Extracts from the reproductive parts of the macroalga

F ¢ ye 'vn,  wereinvestigated for surface-originating
antificrobial®activity against three gram-positive human
M m W (e ae
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0 G e bt Th‘e“Rbes‘e lab found
iously that extracts frdom entire afgae contain compounds
ardleffective against these human pathogens. Extracts from the
ref@roductive parts of the algae were not found to be effective
agdinst Newman, USA300 or MRSA.
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25. Observing Mitochondrial Dysfunction
In Saccharomyces cerevisiae

Abigail Blouch’'24 | Jennifer Garcia, Ph.D.

Amyotrophic Lateral Sclerosis is a fatal neurodegenerative
disease that has been associated with mutations in either

RNA metabolism, mitochondrial function, or autophagy. We
seek to test if autophagy can be overloaded by improper RNA
metabolism and lead to mitochondrial dysfunction in yeast.

We used a colorimetric assay and developed a method to
guantitatively assess and visualize mitochondrial dysfunction in
strains that overloaded autophagy. Supporting our hypothesis,
we observed increased mitochondrial dysfunction when
autophagy was overloaded.
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26. Phase Behavior of Multi-Stimuli Responsive
Biopolymers

Peter Swanson '24, Ben Wheeler '24 | Eva Balog, Ph.D.

Presented herein is the design, production, and
characterization of several stimuli responsive elastin-like
biopolymers. We use dynamic light scattering, zeta potential
measurements, and atomic force microscopy to show our
biopolymers are responsive to solution environment, ligand
binding, and temperature.
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27. Oxidation Reactions with Dicopper Catalysts
In Hydrogen Peroxide Solution

Will DeFroscia’24 | Stephen Fox, Ph.D.

This investigation looks into oxidation catalysis using
hydrogen peroxide and dicopper naphthyridine diimine
complex catalysts. A range of hydrocarbons were oxidized in
good yields (as analyzed by gas chromatography) to produce
alcohols and ketones. This is a promising pilot study into this
class of oxidation catalytic reactions.

Maine Space Grant Consortium

28. Epigenetic Changes in DNA Methylation
are Involved in the Lasting changes in Pain
Sensitivity Following Neonatal Intensive Care
Unit (NICU)-like Treatment in Rats

Aidan J.G. Fox '24, Emma Naess '24, Megan Tomasch '25 |
Michael Burman, Ph.D., Jared Zuke, B.S.

Neonates that spend time in the neonatal intensive care unit
(NICU) have an increased susceptibility to later-life pain, but
the mechanisms remain unknown. The Burman Collaborative
has created an animal model of NICU exposure that produces
tactile hypersensitivity later in life. This project examines
whether epigenetic changes caused by neonatal trauma are
responsible for those effects. We hypothesize that injecting
5-AzaC, a DNA methyltransferase inhibitor, will reverse the
observed hypersensitivity.
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POSTERS BY AUTHOR

Name Poster #

Alsilawi, Hauraa 20 Pesek, Amber-Rae 23
Blouch, Abigall 25 Pikowski, Josephine 15
Chmielewski, Elizabeth 23 Sinclair, Anna 12
Christopher, Emma 22 Swanson, Peter 26
Collins, Sarah 13 Tearman, Sophia 1
Cournoyer, Caitlin 17 Theriault, Alya 11
DeFroscia, Will 27 Tomasch, Megan 8,28
DeWater, Katelyn 10 Walsh, Samuel 2,9
Dyer, Claire 24 Watkins, Kali 16
Flaes, Caroline 3 Wheeler, Ben 7,26
Fox, Aidan 28 Wheeler, Cailyn 4

Govindaraj, Anjanadevi 11

Gowell, Ben 18
Matregrano, Sienna 6
Mead, Patrick 21
Merrill, Brooklynn 8
Morse, Kiara 14
Naess, Emma 28
Nguyen, Michael 19
Nyiri, Clayton 19
O'Hern, Abigalil 5
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THANK YOU!

The annual SURE Symposium would not be possible without
the support of many individuals and organizations who each
contribute in their own way.

Firsta hearty THANK YOU to the faculty mentors and
professional staff who have supported the students in
carrying out the research presented here today. Your
generosity of time and effort has allowed the students to
complete truly remarkable work. Likewise, the College of
Arts and Sciences Undergraduate Research, Scholarship, and
Creative Activity Committee was instrumental in the success
of our 2023 CAS SURE program.

Several agencies have sponsored the students’ summer
research through fellowships and grants including the
Atlantic Sea Farms, Aquaculture Research Institute, Friends
of Scarborough Marsh, the Forest Ecosystem Monitoring
Cooperative, the National Science Foundation, the Kahn
Family Foundation, the National Oceanic and Atmospheric
Administration, the Maine Space Grant Consortium, the

St. Francis College Class of 1969, the UNE Office of Research
and Scholarship, the UNE Girard Marine Science Center, and
the UNE College of Arts and Sciences and the Westbrook
College of Health Professions’ Dean’s Offices. Thank you
for your investment in our students. Appreciation is also
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Thank you to all of the family and friends who have traveled to
UNE to support their students during this event, and for your
support during their busy summer research period.

Finally, we'd like to extend a special thank you to Erinn Stetson
who has provided invaluable logistical and tactical support
during all stages of the SURE 2023 program, including this
symposium, and to Jesse Leighton for his assistance with
poster printing.
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