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Celebration of
Student Research
and Scholarship
Student research and scholarship is a
fundamental component of the Muhlenberg
liberal arts experience. Every year students
from across the curriculum present their
research and scholarship in this
interdisciplinary poster fair. We invite
members of the Muhlenberg community to
share in this celebration of student-faculty
collaboration.
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1. Developing Detectors for High Energy Physics
Hongwen Yu
Muons are elementary particles—similar to electrons but 200 times more
massive—that are frequently created in the upper atmosphere. The
development of low cost muon detectors makes elementary particle
physics experiments accessible to a wide range of educational
institutions. The Muhlenberg muon telescope design utilizes state of the
art silicon photomultipliers to detect light produced in plastic scintillator.
Two such counters are placed on opposite sides of a light tight tube to
create the "telescope" and enable the classic measurement of flux vs.
angle. The project required 3D print and electronic circuit design.
Experimental results will be presented.
Advisor: Dr. Brett Fadem, Muhlenberg College
Funded by: The Raub Fund

2. Integer Factorization and Decomposition
Adam Claman and Ann Palma
An essential part of number theory, integer factorization is the
mathematical calculation of decomposing a composite number into the
product of multiple smaller integers. What from the surface seems
relatively simple, when faced with extremely large composite numbers,
the task is quite difficult. However, there are multiple algorithms used to
develop a solution in these scenarios, for instance the General Number
Field Sieve and trial division. This project applies the decomposition and
factorization integers to a specific puzzle with certain restrictions in order
to find a solution that is universal regardless of the value the arbitrary
variable.
Advisor: Dr. Eugene Fiorini, Dr. Byungchul Cha, Muhlenberg College
Funded by: Summer Research Grant from Dean of Academic Life, Provost's Grant for
Faculty-Student Collaborative Research
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3. The Trampoline Effect
Kristina Qualben
The trampoline effect is known as an elastic collision that occurs when a
softball meets the sweet spot of a bat, resulting in the most sought after
and optimal exit velocity of the ball (Cross, 2011). I’ve analyzed the
effectiveness of the trampoline effect when hitting balls off a tee while
using 16 different bats from a collection of various brands. Bats with low
first hoop mode frequencies hit the ball faster and farther (Russell, 2017).
The DeMarini CFX has the lowest first hoop mode frequency so it
performs the trampoline effect the best out of my collection of bats.
Advisor: Dr. Brett Fadem, Muhlenberg College
Funded by: Summer Research Grant from Dean of Academic Life

4. MuhlenSports: Bring the Community Together
through Athletics
Erich Buerkert and Kevin Hagan
The MuhlenSports App is an iOS phone application that aims to increase
the attendance at Muhlenberg College sporting events. The application
will reward users who attend any of the College's sporting events on and
off campus. When a user attends a sporting event at a specified date,
time, and GPS location for a fixed period of time, they will receive a point.
Points can be accumulated and later redeemed for rewards such as
Muhlenberg apparel. The app was created using Xcode 9.4, Swift 4,
MySQL, and a Strapi API connection.
Advisor: Dr. Jorge Silveyra, Muhlenberg College
Funded by: Computer Science Alumni Donation from Matthew Horn ‘14
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5. Colorimetric Detection of Barium Using Glutathione
Functionalized Gold Nanoparticles
Mike Gatazka
A rapid, cost-effective, sensitive, and specific colorimetric test for
detecting barium ions (Ba2+) in water using glutathione functionalized
gold nanoparticles (AuNP’s-GSH) was investigated. AuNP’s-GSH were
induced to aggregate in the presence of Ba2+ causing a color change
from reddish violet to bluish purple which was detected with the
naked eye and by UV-Visible Spectroscopy. An IR shift was detected in
the SPR peak of AuNP-GSH which was dependent on the concentration
of Ba2+. Aggregation of AuNP-GSH occurred within 15 minutes and
the detection limit was approximately 30 μM.
Advisor: Dr. Jonathan Gooch, Muhlenberg College
Funded by: Stehley-Smart Memorial Fund
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6. Synthesis and Analysis of Magnetite as a Conversion
Electrode in Lithium-Ion Batteries
Nick Stavinski
Lithium-ion batteries dominate the stationary and portable electronics
market due to their high energy density. At the nanoscale, a naturally
abundant magnetic iron oxide called magnetite can be a useful electrode
material for its ability to allow multiple electron transport (MET). To
determine the purity of the electrode material, the National Synchrotron
Light Source-II at Brookhaven National Laboratory was utilized to acquire
high precision X-ray powder diffraction data. The results of this research
will increase scientists' understanding of MET electrodes, which will
improve their ability to predict nanoscale material properties and
functional characteristics of energy storage systems.
Advisor: Drs. Esther Takeuchi, Amy Marschilok and Kenneth Takeuchi, Brookhaven
National Laboratory
Funded by: U.S. Department of Energy

7. Thermogravimetric Analysis of Fragrance Molecules
Jesse Cohan
Thermogravimetric analysis was used to quantitate the effects of PEG 400,
a common hydrophilic solvent, on the enthalpies of vaporization (ΔvapH)
of common fragrance molecules. A TGA instrument measured
evaporation curves which were then fit to a first order kinetic model.
Determination of rate constants allowed for Arrhenius plots of these
processes to be generated. Results indicate that interactions between PEG
400 and olfactory molecules cannot be explained by hydrogen bonding
arguments alone. Further research into these interactions will provide
valuable insight to fragrance chemists seeking to control the volatility of
fragrance materials.
Advisor: Dr. Robert Fuller, Muhlenberg College
Funded by: Research in Biochemical and Chemical Sciences Fund
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8. Effect of pH on Polyyne Synthesis
Jacob Metcalfe
Polyynes have high potential in both medical and industrial application,
yet there is no current method of mass production of polyynes. The goal
of this project is to test for and develop methods of polyyne synthesis,
performed via laser ablation of graphite in solution. The main avenues of
investigation include pH and solvent components. An increase in average
polyyne length was observed as pH increased. Water tends to produce
shorter polyynes as a solvent, while ethanol produces longer polyynes.
At 0.9 mL ethanol and 1.1 mL water the highest C8H2 to C10H2 ratio was
produced.
Advisor: Dr. Bruce Anderson, Muhlenberg College
Funded by: Provost's Grant for Faculty-Student Collaborative Research

9. Synthetic Progress Toward the Synthesis of a Fluorescing
Lead (II) Trapping Coumarocryptand
Dario Lewczyk
Lead is a toxic metal present in the environment due to widespread
industrial use. Its ability to mimic cofactors like zinc in DNA binding
proteins and calcium in neurological processes make it hazardous. The
EPA states no level of lead is safe, so we envisioned synthesizing a
potentially more sensitive clinical detection method, namely an intensely
fluorescing lead (II) specific coumarocryptand. A 6-step converging
synthesis to create the lead trapping cage with an attached fluorescing
unit has been designed to utilize microwave acceleration and green
concepts.
Advisor: Dr. Marsha Baar, Muhlenberg College
Funded by: Stehley-Smart Memorial Fund
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10. Diamond Fabrication for Quantum Devices
Hannah Kline
We are approaching a time where quantum mechanics can be harnessed
for useful applications. Diamond nitrogen vacancy (NV) centers provide a
promising platform because of quantum stability and room temperature
optical readout. The NV center's optical dipole runs perpendicularly to
(111) crystalline direction, orienting the diamond along the (111) face
maximizes absorption and emission of the NV. Due to lack of commercial
availability and processing concerns of (111) diamonds, applications
employ less optically efficient (100) and (110) diamonds. We demonstrate
a method that minimizes the damage and increases reliability by use of a
532 nm laser for nucleation and cleaving.
Advisor: Dr. Lee Bassett, University of Pennsylvania
Funded by: National Science Foundation - Research Experiences for Undergraduates

11. A Retrospective Review of Outcomes in Patients with
Limited Brain Metastases Treated with Gamma Knife
Radiotherapy
John Hanna
Brain metastases are the most common intracranial malignancy,
occurring in 9% to 17% of patients with stage IV cancer. For limited brain
metastases, the LVHN Cancer Institute offers two types of radiation:
whole-brain radiotherapy (WBRT) and stereotactic radiosurgery (SRS,
primarily Gamma Knife radiosurgery). A retrospective review of cases
between 2014-2016 indicated a 18.75% survival rate for patients who
received WBRT, and a higher 34.78% survival rate for those who received
SRS. Further, the latter survival rate increased to 48.57% when
eliminating cases with spread to locations in the body other than the
brain.
Advisor: Dr. Savitri Skandan, Lehigh Valley Health Network
Funded by: LVHN Research Scholar Program
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12. Incidence of Aortic Arch Anomalies in Patients with
Thoracic Aortic Disease
Baadal A. Vachhani
Thoracic aortic diseases (TAD) include aortic dissections and aortic
aneurysms. Dissections and ruptured aneurysms are often asymptomatic
until it is too late and are declared surgical emergencies. This project
investigates the incidence of aortic arch anomalies (different branching of
the 3 arteries stemming from aorta) in patients with TAD to determine if
there is a correlation between the two. Until now, aortic arch anomalies
have been considered clinically insignificant and have been under
reported by radiologists. However, further knowledge between the
relationship could mean more vigilant monitoring and better clinical
outcomes.
Advisor: Kelly M. Wanamaker MD, Kunal D. Patel MD, Matthew W. Martinez MD, and Ellina
C. Feiner MD, Lehigh Valley Health Network
Funded by: Lehigh Valley Health Network and the Muhlenberg Career Center Alumni Board
Scholarship

13. What Can the Menstrual Hygiene Management (MHM)
Field Learn From the Family Planning (FP) Field on Cultural
Sensitivity and Implementation of Indicators?
Prianka Hashim
One pressing matter is the implementation of MHM in a culturally
sensitive way, similar to FP previously, where indicators of acceptability
are vaguely mentioned. Due to the lack of a standardized understanding of
factors that influence uptake/continued use of MHM methods, this study
attempts to determine/analyze how the acceptability of contraceptives are
measured to see where the MHM field can improve. By looking at FP and
the metrics used for acceptability, is it possible to determine how to
implement MHM methods to determine what is cultural sensitivity and
how did FP incorporate it for acceptance and uptake of contraceptive
methods.
Advisor: Professor Siri Tellier, University of Copenhagen, Denmark
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14. What am I Stressed about in College: Depression and
Anxiety among Asian International Students
Wenyan Feng
College students struggle with mental health, primarily depression and
anxiety. There is a lack of research on Asian students studying in the US.
This study will examine stressors related to depression and anxiety,
particularly among Asian students. It is expected that academic stress will
correlate with depression and anxious and that Asian students studying in
US will be more academically stressed. Finally, it is expected that family
expectations will mediate the relationship between academic stress and
mental health. A more comprehensive strategy to assist ethnic minority
students in the US to cope with their psychological distress.
Advisor: Dr. Stefanie Sinno, Muhlenberg College
Funded by: Summer Research Grant from Dean of Academic Life

15. Effectiveness of Cycloheximide and Prediction Error on
Old and New Memory in Rats
Desiree Bsales,Alison Bashford, Jess Golbitz, and Rebecca Shear
Consolidated memories become susceptible to change through the use of
a protein synthesis inhibitor, but only when reactivated. In the present
study, rats learned a discrimination task that required them to dig in
scented sand to retrieve buried sugary cereal as a reward. The memory
was reactivated either 1 day or 72 days after training, followed by injection
of a protein synthesis inhibitor (cycloheximide) or vehicle (saline).
Results showed that cycloheximide was effective at disrupting reactivated
memory, whether it was recently or remotely learned.
Advisor: Dr. Gretchen Gotthard, Muhlenberg College
Funded by: Neuroscience Collaborative Research Program
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16. The Impact of Sentence Structure on Stigma
Against Schizophrenia
Sophia Gordon
Research shows that more complex mental illnesses elicit greater
stigmatization (Joseph et al. 2015), presumably a result of coinciding
stereotypes. The current study investigated whether different sentence
structures alter stigma about people with schizophrenia. Participants read
a fake news article about a robber or murderer with a headline in passive
or active structure and “schizophrenia” (noun) or “schizophrenic”
(adjective). We investigated whether these changes impacted participants
responses and response making processes. We hypothesized murders
described with active structures and the adjective form would have
greatest stigma. Data collection is ongoing.
Advisor: Dr. Alexandra Frazer, Muhlenberg College
Funded by: Summer Research Grant from Dean of Academic Life

17. Learning to Speak Chinese
Molly Plotkin and Alyssa Scartozzi
Previous research suggests the process for foreign language learning may
be influenced by environmental (Kelly, et al., 2009). Performing learned
gestures while learning new languages enhances verbal fluency through
embodied cognition (Kelly, et al., 2009). The current study aims to
continue work found by Macedonia, Muller, & Friederici (2011) which
suggests iconic gestures assist learners to significantly better retain
verbal material. This study utilized symbolic and deictic gesture when
teaching Mandarin. Participants watched an instructional video, and were
tested on recall in 3 separate sessions. We hypothesized the deictic
gesture condition would have more successful recall. Data collection is
ongoing.
Advisor: Dr. Alexandra Frazer, Muhlenberg College
Funded by: Provost's Grant for Faculty-Student Collaborative Research
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18. Looking for Patterns in Chinese Speeches Using Python
Drew Verenna
Determining the reason behind a speech is not always obvious, however,
software could be used to discover potential patterns in text. In order to
reveal the sentiment of speeches given by Chinese authorities in the past
8 years, an exploratory project was developed this summer. To complete
this task, software was developed in which speeches from the past decade
were collected using automated techniques and analyzed with the Python
package SentiWordNet. This package includes functions to rank words by
their positivity, negativity, and objectivity. The software provides a
Graphic User Interface in which the rankings were plotted to be analyzed.
Advisor: Dr. Jorge Silveyra, Muhlenberg College
Funded by: Provost's Grant for Faculty-Student Collaborative Research

19. Influences on the Visual Perception of Abstract and
Representational Art
Patrick Kantner
Results from recent research suggest that factors impacting the
interpretation of art include: the presence of faces, bodies, or social
interaction (Villani et al., 2015); the viewer’s experience with art; and the
degree of abstraction (Phiko et al., 2011). This study expands on these
findings by focusing further on the relationship between abstract and
representational art, and how individual differences between observers
can affect the perception of such artworks in terms of verbal answers,
surveys, and patterns of eye movements. Data is actively being collected
and analyzed, and results will be discussed at the poster session.
Advisor: Dr. Alexandra Frazer, Muhlenberg College
Funded by: Neuroscience Collaborative Research Program
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20. Visual Attention of Website Designs
Travis Edmond
The primary goal of the study is to understand how people may look at
different website designs. We used eye-tracking to study eye movements
and considered how differences in these movements correspond to
varying website designs. Visual attention is being analyzed in
interdisciplinary fields like consumer neuroscience and neuromarketing
through behavioral tools and techniques to gain an understanding of the
consumer response to a stimulus. In the current study, we hypothesize
that aspects of visual attention will influence the emotional response
towards any given design. Data collection and analysis is ongoing and
results will be discussed at the poster session.
Advisor: Dr. Alexandra Frazer, Muhlenberg College
Funded by: Provost's Grant for Faculty-Student Collaborative Research

21. Predicting Voter Behavior in the Lehigh Valley Through
Geostatistical and Areal Data Techniques
Ben Lieberman
Predicting voter behavior, and voter trends has been a missing piece that
has flummoxed mathematicians, and politicians alike. In order to predict
which registered voters participated in the 2016 election, semiparametric logistic regression with spatial information was used. This
technique relied on data aggregated across space to analyze voter
behavior, and explain voter trends. Some significant predictors for voting
turnout were: Political party, age, gender and location.
Advisor: Dr. James Russell, Muhlenberg College
Funded by: Summer Research Grant from Dean of Academic Life
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22. Plant Hunters: Using Historical Data from Herbarium
Specimens to Study Rare Plants
Lindsay Press
To study the long-term effects of environmental change on plant
populations we need historical data such as herbaria. I developed a system
to locate designated Pennsylvania rare plants, to use historical data from
specimens in the Muhlenberg Herbarium to assess the fate of or threats
to locally rare plants, and to determine causes of extinction. These data in
combination with geolocation techniques were used to identify potential
sites of occurrence to support the field searches for a given species. This
historical approach has great potential for examining the effects of
habitat loss, invasive plants, and climate change on rare plants.
Advisor: Dr. Richard Niesenbaum, Muhlenberg College
Funded by: Trainer Summer Research award
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23. Surveillance of Deer Tick Abundance in the Lehigh Valley
Stephen Koester and Kenan Tolaymat
Ixodes scapularis (black-legged ticks) were collected at ten sites within
the Lehigh Valley region. Ticks were collected by dragging a corduroy flag
along the ground at each site for multiple intervals of 30 minutes. At each
site, a minimum of 50 ticks were collected and brought back to the lab to
be identified to Genus, species, life stage, and sex. The number of nymphs
collected per kilometer and per hour of movement was used for
abundance calculations. The summer of 2018 had a much lower
abundance of Ixodes scapularis relative to 2015 and 2017.
Advisor: Dr. Marten Edwards, Muhlenberg College
Funded by: Trainer Summer Research award

24. Incidence of Ant Species Among the Four Dominant Tree
Species at the Harvard Forest
Grace Glaporkpa Duah
The rapid death of Eastern Hemlocks is attributed to the Hemlock Woolly
Adelgid (HWA). Foundation tree species such as Eastern Hemlocks have
anatomical and physiological characteristics that shape the forest
community and structure. Ants are great bioindicators because they are
sensitive to ecological changes. This study sampled for ants under the
four main trees species within the Mega-plot, a 35-hectare plot within
Harvard Forest. We selected for living trees greater than 10cm in diameter
at breast height. By studying the changes in the ecosystem, risk
management strategist can predict the outcome of similarly scenarios and
how to possibly prevent them.
Advisor: Dr. Aaron Ellison, Harvard Forest, Harvard University
Funded by: National Science Foundation
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25. Visual and Olfactory Sensory Integration in Bumblebees
Katie Esbenshade
Bumblebees are important pollinators in ecosystems across the world.
Research has demonstrated that vision and olfaction are used by bees to
locate flowers, but few studies have examined integrated sensory cues.
This project aims to further our understanding of visual-olfactory
integration in bumblebees by examining the effect of spatial scale on
sensory cue dominance. We simulated foraging on a large spatial scale
using a wind tunnel with floral targets that varied both visually, by using
3D-printed flowers with differing corolla sizes, and olfactorily, by
changing odor concentrations. We tested a small spatial-scale
environment using free-moving PER.
Advisor: Dr. Jordanna Sprayberry, Muhlenberg College
Funded by: Lake Road Fellowship

26. Discrimination Between and Preference for Differing
Peppermint Odor Preparations by Bombus Impatiens
Abigail Edwards
Bumblebees are important model systems for understanding mechanisms
of learning and memory. Bumblebees use olfactory cues to locate floral
resources. Current studies use either single odorants or commercial
essential oils, which may not be ecologically relevant stimuli. The primary
aim of this research is to determine if lab-distilled essential oils are viable
stimuli for experiments with bumblebees. The secondary aim is to
determine if the bumblebees respond differently to lab-distilled, store
bought, and natural vegetative odors. This research will explore a new
method for neuroethologists to test floral-odors that bumblebees
encounter while foraging in both a lab and field environment.
Advisor: Dr. Jordanna Sprayberry, Muhlenberg College
Funded by: Neuroscience Collaborative Research Program
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27. Food Affects Swimming Behavior of Larval Crepidula
fornicata
Brooke Torjman
Slipper shells, Crepidula fornicata, are abundant in New England and
develop via a swimming larval stage. Larval swimming and feeding are
both accomplished with the lobe-like appendage, the velum. We explored
how food availability influences larval swimming. Larvae were raised in
culture. Half were starved for four days, the other half fed normally.
Larval swimming was recorded with and without food present. Starved
larvae generally swam more slowly than fed larvae and larvae were more
likely to stay near the surface when food was available. This study
provides the first description of swimming and feeding behavior of C.
fornicata larvae.
Advisor: Dr. Lauren Mullineaux, Woods Hole Oceanographic Institution, Woods Hole, MA
Funded by: National Science Foundation

28. Climbing Behavior of Peromyscus
Mary Baumel and Emily Layden
We tested the climbing ability of three subspecies of Peromyscus that can
be found in different habitats: P. maniculatus gracilis (Pmg) inhabit
forested areas, P. maniculatus bairdii (Pmb) inhabit grassland regions,
and P. leucopus (Pl) inhabit intermediate woodland areas. Pmg climbed
most efficiently and with greater speed than both Pl and Pmb, with Pmb
having the worst climbing performance consistently, despite changing
rod diameters. Differences in climbing behavior were consistent with
differences in morphology; Pmg had longer tails and hind feet than Pl,
and Pmb had the shortest tails and hind feet.
Advisor: Dr. Paul Meier, Muhlenberg College
Funded by: Vaughn Summer Research award
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29. Effects of the Histone Acetyltransferase GCN5 on DELLA
Repressors of Trichome Development in Arabidopsis thaliana
Patrick Sockler
Our lab is interested in how epigenetic factors impact biological
development. Currently, we are characterizing the role of the histone
acetyltransferase GCN5 in the molecular pathway of trichome (leaf hair)
development in Arabidopsis thaliana. Using quantitative gene expression
tests, we have found that loss-of-function gcn5 mutations negatively
impact the expression of the DELLA repressors RGA and GAI. These
DELLA proteins are negative regulators of trichome initiation and our
work suggests that GCN5 augments RGA and GAI expression to inhibit
trichome development.
Advisor: Dr. Amy Hark, Muhlenberg College
Funded by: The Crist Award

30. Using Fluorescence Quenching to Study the Binding of the
Pollutants of Humic Acid
Marlena Siegel
Humic acid, an organic material found in soil, is known to benefit plant
growth due to its ability to bind tightly to cations, preventing them from
precipitating out of soil. This information indicates that humic acid would
form a strong bond with a given pollutant like triclosan. In this study,
fluorescence quenching was used as the primary technique to determine
the strength of the bond between humic acid and triclosan. Using SternVolmer and Van't Hoff plots, a ΔH binding range of -14 kJ/mol to 25
kJ/mol was calculated for the reaction, indicating a weak bond between
the two reactants.
Advisor: Dr. Bruce Anderson, Muhlenberg College
Funded by: Hollenbach Summer Research Award
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31. The C. elegans RevErb Gene, nhr-85, is Expressed During
Animal Development
Francine Koitz
The C. elegans gene nhr-85 is a conserved nuclear receptor. Well known
homologs are E75 in Drosophila melanogaster, and RevErb in vertebrates;
both factor in the regulation of circadian rhythm. The C. elegans RevErb,
nhr-85, is less well understood. Quantitative PCR was used to determine
the changes in nhr-85 expression over the first 2 larval stages.
Additionally, a nhr-85::gfp reporter was used to visualize location of
gene expression. Together, these data suggest a possibly diverse range
of functions as the gene is expressed increasingly over the first two
larval stages.
Advisor: Dr. Bruce Wightman, Muhlenberg College
Funded by: Vaughn Summer Research award
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32. The Role of the unc-42 and fax-1 Genes in Neuronal
Specification during C. elegans Development
Olivia Waldron
The nematode c. elegans have an extensive nervous system consisting of
302 neurons. The AVK neurons, consist of a bilateral pair in the head of
the animal and are known to produce FMRFamide peptides. Two
transcription factors, unc-42 and fax-1, are required for proper identity
of the AVK neurons neuron identity. Mutations in unc-42 cause the AVK
neurons to produce GABA, a neurotransmitter that they do not normally
produce. Because fax-1 is also involved in specification of AVK neuron
identity, we are examining if mutations in fax-1 can reverse the GABA
phenotype of unc-42 mutant AVK neurons.
Advisor: Dr. Bruce Wightman, Muhlenberg College
Funded by: Summer Research Grant from Dean of Academic Life

33. Neuronal and Insulin Signaling Regulate Sleep in C.
elegans
Katarina Liberatore (with contributions from Maddie Kapushy)
The fax-1 gene of C. elegans is required for regulation of sleep. fax-1 and
daf-2 double mutant animals, which have compromised insulin signaling
and neuronal signaling, result in a quiescent phenotype. If we express
fax-1 in a subset of neurons, we can determine which neurons are
essential for arousal. We will perform rescue assays with transgenic
double mutant animals where FAX-1 protein is expressed in a limited
subset of neurons, controlled by promoters of neuron-specific genes
(npr-1, glr-2, and unc-3). If expression of FAX-1 rescues the animals from
arrest, this will reveal which neurons are involved in the arousal pathway.
Advisor: Dr. Bruce Wightman, Muhlenberg College
Funded by: Provost's Grant for Faculty-Student Collaborative Research
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34. Isolation and Cloning of Nurse Cell Specific Gene
Promoters in the Asian Tiger Mosquito, Aedes albopictus
Evan Schlesinger
Asian tiger (Ae. Albopictus) mosquitoesare invasive vectors of human
viruses. In cold regions, “egg diapause” allows female mosquitoes to
“instruct” larvae to remain dormant for the winter months before
hatching. Fatty Acyl-CoA Elongase (FACE) mRNA transcription has
been associated with egg diapause and may be expressed in ovarian nurse
cells. This project analyzed the Ae. albopictus genome to identify putative
FACE and other ovarian gene-specific regulatory sequences. Progress
was made towards isolating these regions using conventional PCR and
gene cloning methods. Although no sequences were obtained, insights
into the complexity of the Asian tiger mosquito genome were gained.
Advisor: Dr. Marten Edwards, Muhlenberg College
Funded by: Lake Road Fellowship and Lehigh Valley Health Network

35. Design and Synthesis of Anti-Inflammatory Drug
Derivatives for Potential CNS Delivery
Brandon Eden and Troy Lovett
A cure for Alzheimer’s disease (AD) has not yet been discovered, in part,
due to a shortage of blood-brain barrier (BBB) permeable molecules. NBenzylamide derivatives have lipophilic structures and low molecular
weights, which could enable them to sufficiently cross the BBB and
shuttle active drugs into the brain. Since inflammation plays a role in AD,
various nonsteroidal anti-inflammatory drugs (NSAIDs) were conjugated
to the N-benzylamide moiety via a biomolecular nucleophilic substitution
reaction, resulting in pure yields from 5-33%. Synthetic schemes,
characterization data, and physicochemical properties will be presented
for each NSAID-N-benzylamide conjugate.
Advisor: Dr. Sherri Young, Muhlenberg College
Funded by: Provost's Grant for Faculty-Student Collaborative Research and The Buzzard
Summer Research award
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36. The Message is in the Media: mRNA Therapeutics for the
Treatment of Brain Cancer
Alyssa Horwitz
Immunotherapeutic proteins are promising agents for the treatment of
many types of cancer. Most proteins cannot cross the blood brain barrier
to treat brain malignancies. This challenge could be addressed by
engineering neural stem cells to express therapeutic protein using
messenger RNA. PD-1 (Programmed Death-1 receptor) is a key regulator
of immune response; blocking the PD-1: PD-L1 interaction enhances
anti-tumor immunity. 4-1BB Ligand (4-1BBL) is a transmembrane
protein that plays a role in immune response activation. Synthetic in vitro
transcribed mRNA was successfully produced, and neural stem cells were
transfected for the production of functional immunotherapeutic proteins.
Advisor: Dr. Irina Balyasnikova, Northwestern University

37. Novel Natural Product Antibiotics Targeting the Ribosome
Andrew Rice
Natural products have been a continual source of novel antimicrobials,
and recent advancement in screening technologies has dramatically
augmented the speed at which these compounds can be isolated. Herein,
we describe a bacterial in vitro transcription/translation inhibition assay
against a natural product library of over 30,000 extracts, conducted at UM
Center for Chemical Genomics, in an attempt to find novel chemical
entities inhibiting ribosomal transcription/translation in human
pathogenic microbes. Positive hits from this assay were further analyzed,
and a single compound was isolated. This work serves to discover novel
antibiotics effective in combating the growing threat of antibiotic
resistance.
Advisor: Dr. David H. Sherman, University of Michigan
Funded by: NSF Research Experience for Undergraduates

Celebration of Student Research, Art, and Scholarship

21

SRprogram2018_Layout 1 9/18/18 3:54 PM Page 22

38. Analytical Methods for Passiflora incarnata Characterization
Vivian Ha
Passionflower yields anxiolytic, anticonvulsant, and hypnotic properties
through GABAAR modulation; however, the concentration of GABA in the
extract cannot explain the modulation. To characterize flavonoids, a
potentially responsible molecule class, High-performance liquid
chromatography with diode-array detection and electrospray ionizationmass spectrometry (HPLC-DAD-ESI-MS) methods were developed to
efficiently separate compounds in the extract. An HPLC method was
optimized using an acetonitrile:water (0.1% acetic acid) gradient elution at
a column temperature of 35°C. Furthermore, Design of Experiments (DOE)
suggests that voltage offset most affects collision-induced fragmentation
in ESI-MS.
Advisor: Dr. Christine Ingersoll, Muhlenberg College
Funded by: Research in Biochemical and Chemical Sciences Fund

39. Passiflora incarnata Modulation of the GABAΑ Receptor
Lucas Blecker and Thomas Barrett
The γ-aminobutyric acid type A receptor (GABA^) is the primary target of
medications that treat conditions including anxiety, epilepsy, and
insomnia. Pharmacologists have synthesized drugs including
benzodiazepines, barbituates, and anesthetics to work on the GABA^
receptor, but naturally occurring GABA^ modulators can also be used to
treat these same conditions. Passiflora incarnata, a plant native to the
Southeast US, is studied for its anxiolytic effects on the GABA^ receptor.
Direct activation and potentiation of both wild type and mutant GABA^
receptor configurations are used to locate the binding site of the active
components in Passiflora incarnata through voltage-clamping Xenopus
ooctyes.
Advisor: Dr. Jeremy Teissere, Muhlenberg College
Funded by: Neuroscience Collaborative Research Program
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40. Modulation of the GABAΑ Receptor by
Ziziphus spinosa semen
Dana Kneisley
We are interested in identifying the receptor target of Ziziphus spinosa
semen (ZSS), a Chinese traditional medicine with known anxiolytic
properties. We showed that ZSS both activates and potentiates the
GABAA receptor via two-electrode voltage clamping of Xenopus laevis
oocytes expressing the GABAAR. Specifically, applications of ZSS showed
dose-dependent increases in chloride conductance, suggesting that ZSS
can activate the GABAA receptor. Additionally, co-applications of ZSS
and GABA showed dose-dependent increases in GABA-induced chloride
current, suggesting that ZSS can also potentiate the receptor. Future
research is aimed at resolving the specific amino acids that form the
putative binding pocket for ZSS.
Advisor: Dr. Jeremy Teissere, Muhlenberg College
Funded by: Neuroscience Collaborative Research Program and the AOK Foundation
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41. GABAΑ Modulation by Limonene, a Monoterpene
Hydrocarbon Found in Citrus Fruits
Julia Rocereta
The γ-aminobutyric acid type A receptor (GABAA) is the major therapeutic
target for drugs treating anxiety, insomnia, and epilepsy. Although the
molecular actions of these drugs at the receptor have been increasingly
studied, the actions of naturally-occurring herbal anxiolytics and
hypnotics are poorly understood. Limonene, a monoterpene found in the
Citrus fruit family, has been proposed to act at the GABAA receptor
because essential oils from Citrus fruits containing limonene have been
shown to induce anxiolysis, sedation, and sleep-induction. Here, we ask if
these behavioral actions are due to direct activation and modulation of the
GABAA receptor by limonene.
Advisor: Dr. Jeremy Teissere, Muhlenberg College
Funded by: Summer Research Grant from Dean of Academic Life

42. Holding My Breath: Anaerobic Experiments Reveal the
First Chemical Steps of an Oxygen Dependent Enzyme
Alyssa Roberts
Catecholic rings are structural components of the woody tissue of plants.
Dioxygenase enzymes are essential protein catalysts for the breakdown of
catecholic rings. This powerful chemistry is used in nature to make
antibiotics and other bioactive materials as well as degrade plant material,
but the complex process is not well understood. The first chemical step is
predicted to be the enzyme-catalyzed deprotonation of an aromatic
hydroxyl group. Here we demonstrate the reaction of the substrate caffeic
acid (H2CA-) and the dioxygenase enzyme LmbB1 both before and at
equilibrium to produce a fluorescent intermediate at 349nm consistent
with the proposed mechanism.
Advisor: Dr. Keri Colabroy, Muhlenberg College
Funded by: National Science Foundation (NSF CHE 1708237)
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43. Hold on Tight! Measuring Enzyme-Bound Iron in an a
Fe-dependent Dioxygenase
Victoria Basciano
Catecholic rings are structural components of the woody tissue of plants.
Dioxygenase enzymes are essential protein catalysts for the breakdown of
catecholic rings. This powerful chemistry is used in nature to make
antibiotics and other bioactive materials as well as degrade plant material,
but we have a limited understanding of the structure-function
relationship in these enzymes. L-DOPA dioxygenase is predicted bind
iron at the interface of two subunits using two histidine residues and a
glutamate residue from different subunits. To investigate this hypothesis,
the iron content of the purified enzyme and its mutants was quantified
with a calibrated FerroZine assay.
Advisor: Dr. Keri Colabroy, Muhlenberg College
Funded by: National Science Foundation (NSF CHE 1708237)

44. The Protein Structure is Crystal Clear: X-ray
Crystallography of L-DOPA Dioxygenase
Yizhi (Vera) Fu
Catecholic rings are structural components of the woody tissue of plants.
Dioxygenase enzymes are essential protein catalysts for the breakdown of
catecholic rings. This powerful chemistry is used in nature to make
antibiotics and other bioactive materials as well as degrade plant material,
but we have a limited understanding of the structure-function
relationship in these enzymes. Here we report the structure of
Streptomyces sclerotialus 2352 - an L-DOPA dioxygenase - to 1.98
Angstroms resolution by SAD X-ray crystallography, the first for this
enzyme family. The solution was identified as space group P211 with three
dimers in the asymmetric unit.
Advisor: Dr. Keri Colabroy (Muhlenberg) and Dr. Aimin Liu (UTSA), University of
Texas, San Antonio
Funded by: National Science Foundation (NSF CHE 1708237)
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45. The Life of Joseph Johns
Stuart Hanford
In almost all cases, colliers, or charcoal burners, are underrepresented
and poorly documented. Colliers don’t regularly appear in censuses and
were considered by many to be poor and dirty. However, in Union
Township in Lebanon County, Pennsylvania, one African-American collier
is remembered as a local legend. Joseph Johns was an escaped slave who
lived there making charcoal from the 1850s until his death in 1906. Johns
is a particularly interesting and important person because he is a member
of two historically “invisible” groups, colliers and African-Americans, yet
he is one of the few colliers whose life we know about.
Advisor: Dr. Benjamin Carter, Muhlenberg College
Funded by: Summer Research Grant from Dean of Academic Life

46. A Sustainable Model for Icelandic Sheep Farmers
Maire (Molly) Callahan
During my semester abroad in Iceland and Greenland, I put together a
five-week research project that examined the culturally important, yet
declining, tradition of sheep farming in Iceland, and formulated a model
that better allows sheep farmers to continue their trade in ways that are
both more environmentally friendly and economically feasible, as the
price of lamb has been decreasing significantly, making it difficult for
farmers to break even. I based my model on Polyface Farm, run by wellknown Joel Salatin in Virginia. It explains how to raise animals in a more
environmentally friendly manner, that is also cost-effective.
Advisor: Elísabet Anna Pétursdóttir, Dr. Donna Kish-Goodling, Isafjordur, Iceland
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47. Gender and Nationalism in Secessionist
Katanga (1960-1963)
Michaela Feinberg
My research addresses the role of gender in the Katangese nationalist
movement in the early 1960s and analyzes how women uniquely engaged
with the controversial secession and the United Nations occupation. I
argue that as Katangese women constructed a widespread nationalist
movement that emphasized their experiences, they also attempted to
define their own gender roles within the Katangese nation. In their vision
of Katanga, women were powerful, political, and active members of the
nation. Ultimately, Katangese women challenged stereotypes that
relegated women and children to submissive domestic positions, pushing
against Western neocolonialism and working to define their own social
roles.
Advisor: Dr. Danielle Sanchez, Muhlenberg College
Funded by: Summer Research Grant from Dean of Academic Life

48. The Transatlantic Slave Trade and its Many Facets
Bree Booth
The preliminary findings from my 2018 Summer research indicate that
American racial slavery was deeply interwoven into, not only the politics
of the nation, but also the everyday workings of the nation. During my
archival work in the Rare Books division at the Stephen A. Schwarzman
building, I was interested in exploring the ways in which slaves and
slavery were discussed and talked about in official documents, specifically
-- daybooks, slave indentures and manifests. It was made apparent that
the economics of slavery were intensely tied to the socialization of the
enslaved; meaning, their status as commodity, influenced not only the
way that they saw themselves as people, but also the way that their
personhood was perceived by white people.
Advisor: Dr. Sahar Sadeghi, Muhlenberg College
Funded by: Summer Research Grant from Dean of Academic Life
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49. Canvasing Orlando Furioso
Julia Baker
My summer research experience consisted of studying spatial literary
theory and the translation and cartographic mapping of the Orlando
Furioso, by Ludovico Ariosto (1532). Dr. Leisawitz and I analyzed several
cantos of the poem and created canto maps in both English and Italian,
for the digital humanities project, the Orlando Furioso Atlas. These
interactive maps grant users a visual aid and help readers to chart the
movements of the many characters in each canto. Moreover, the maps
include chartings of imaginary locations, for which Dr. Leisawitz and I
analyzed the implications of plotting imagined places on a real-world
map.
Advisor: Dr. Daniel Leisawitz, Muhlenberg College
Funded by: Provost's Grant for Faculty-Student Collaborative Research

50. Strike Up the Band: Cataloguing America's Oldest
Community Band
Helen Ranieri-Cordes
The research I conducted this summer was an adventure in photographs,
newspaper articles, and more. I conducted my research about the
Allentown Band and its history, specifically with archival material such as
programs and photographs. I used a cataloging system in Google Sheets to
record and give details on the material I was looking at. Additionally, I was
able to talk with Allentown Band members and participate in interviews.
The end goal of this project is digitization of the materials and integration
of the Band archives into a class; my research was one of the first steps in
this process.
Advisor: Susan Falciani Maldonado, Muhlenberg College
Funded by: Provost's Grant for Faculty-Student Collaborative Research
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51. A Look at Form in The Works of Patricia Burke Brogan
Emily Casey
Contemporary Irish playwright Patricia Burke Brogan is most famously
known for writing about the Magdalene laundries. The laundries, as a
grievous human rights violation, were a frequent subject of hers, and are
the main focal point of scholars. The rest of her work is largely
overlooked, particularly her unusual form and her synthesis of Irishness,
Catholicism, and pagan ideals. Her form, which is both the structural and
stylistic elements of her plays, is often is an attempt to reconcile those
three core concepts. Through analysis of the form, we can begin to
understand Burke Brogan's overarching project as playwright.
Advisor: Dr. David Rosenwasser, Muhlenberg College
Funded by: Summer Research Grant from Dean of Academic Life

52. The Reverdyan Bend: Frank O'Hara's French Lineage
Pierce Lockett
This project attempted to better understand the ways in which French
poets of the late 19th and early 20th century influenced American poet
Frank O'Hara's work. Through a thorough reading of O'Hara's oeuvre
alongside various other French poets, this project focused moreso on the
particular relationship between O'Hara and French avant-garde poet and
theorist Pierre Reverdy. Through Reverdy's theory of the image and his
preoccupation with establishing "poetic reality" within the poem, there
emerged seeming inspirations, however unintentional, between
Reverdy's poetry and O'Hara's poetic ethos. The project culminated in a
lengthy paper on this and other potential avenues of inquiry.
Advisor: Dr. Jill Stephen, Muhlenberg College
Funded by: Summer Research Grant from Dean of Academic Life
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53. Perspectives on Process: Theatre as Empowerment in
NGO Jako Doma
Anna Ricciuti
This work is concerned with the methodology of social art, the ways in
which spaces for social art are created and maintained both practically
and ethically. The project focuses on the creative process of Prague NGO
Jako Doma's theatre ensemble. Details about their process were obtained
through interviews and participant observation at group rehearsals.
Ultimately, Jako Doma's success can be attributed to participants' desire
to collaborate and be apart of the project, and a mutual respect between
the actors and creative team. By making art the primary focus,
participants cultivate an environment that allows for artistic, emotional,
and intellectual growth.
Advisor: Dr. Donna Kish-Goodling, Prague, Czech Republic
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54. Student Research and Scholarship while Studying Abroad
SIT Study Abroad AY 2017-2018
While 250-300 Muhlenberg College students study abroad each semester,
a small percentage of that cohort engages deeply with a research project
in the host country. These research projects range from the study of mind
training techniques in Nepal and the compilation of a dictionary specific
to Jombang's Komunitas Gay in Indonesia, to assessing the community
response to wildlife conservation in Tanzania and examining the effects
of a mental health diagnosis on the Ascendencla Mapuche People of Chile.
This poster describes a collection of these projects and more, with photos
and abstracts of each student's work.
Advisor: Dr. Donna Kish-Goodling, Muhlenberg College
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