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MESSAGE FROM THE DEAN

April 12,2019
Dear Participants:

Welcome to the College’s 16th annual 2019 Summit for Undergraduate Research, Scholarship and
Creative Activity (URSCA). Undergraduates representing all divisions of the College - the humanities
and fine arts, the natural sciences and mathematics, and the social sciences — will present their research
and creative works today.

The College of Arts and Sciences is proud of the many high quality research and creative activities

it offers to our undergraduates. Our faculty knows that hands-on learning experiences in the
laboratory, the studio, or in the archives fuel the spirit of curiosity and discovery and open the mind

to new vistas in learning. This is the process for intellectual discovery and for developing highly
productive individuals who will serve their communities and their professions with great expertise and
understanding. My sincerest thanks to each faculty mentor for your dedication.

We are equally proud of the many undergraduates who have chosen to present their investigations here
today. These men and women represent the best of our College and it will be a wonderful experience,
indeed, to visit with them today and hear about their discoveries. I congratulate each participant for
their excellent work and look forward to seeing their intellectual journey continue to unfold during
their undergraduate years in the College.

I would like to extend special thanks to Dr. Roger Sidje, Dr. Lisa Davis, and the faculty judges for the
important roles they play and their valuable feedback to the students.

Thank you for joining us today.

Sincerely,

oK O

Robert F. Olin, Ph.D.
Professor and Dean



SCHEDULE OF EVENTS

Attendance is open to all UA students and the general public, but presenters are UA students
(from any program) that have A&S faculty mentors. Below is an outline of the schedule of events.
Attendees and the public are welcome to watch the presentations and the creative interlude.

8:00-8:45 a.m. Oral Presentation Registration Lobby
and Set-Up

9:00 am-1:00 p.m. Oral Presentations Classroom Wing

9:00 am-1:00 p.m. Poster Presentations Registration Lobby
and Set-Up

1:00-2:00 p.m. Creative Interlude: Concert Hall

Watch the creative interlude
while waiting on results from oral
presentations. The interlude features
a selection of performances by
students in the fine and performing

arts.
2:00-5:00 p.m. Poster Presentations Million Dollar Band Wing
5:00 p.m. Poster Presentations Awards Million Dollar Band Wing



FINE ARTS AND HUMANITIES

ORAL PRESENTATIONS

Group 1 - Room 258

9:00 a.m.

KYLE VAN FRANK (p. 20)

Department: Theatre and Dance

Faculty Mentor: Steve Burch (Theatre and Dance)
Jewish Immigrant Identity and the Birth of the
American Musical

9:20 a.m.
MOLLY BUFFINGTON (p. 20)
Department: Modern Languages and Classics
Faculty Mentor: Kirk Summers

(Modern Languages and Classics)
A War of Words: The Lutheran-Calvinist Debate
on Acts 3:21 and the Eucharist

9:40 a.m.

GRAY WOOD (p. 21)

Department: Modern Lagnuages and Classics
Faculty Mentor: Kelly Shannon-Henderson

A Study of Deified Roman Emperors’ Titles in
Roman Literature

10:00 a.m.
JACOB INGLIS (p. 21)
Department: Political Science
Faculty Mentor: Steven Ramey
(Religious Studies)
National Identity and the Construction of National
Groups in the South Korean Public Sphere

10:20 a.m.

JAMIE BYNUM (p. 21)

Department: History

Faculty Mentor: Heather Kopelson (History)
Marvelous Monsters and Sexualized Freaks:
Hermaphrodites in 1750s to 1830s America

10:40 a.m.
SOFIA DE FARIA (p. 22)
Department: Religious Studies
Faculty Mentor: Theodore Trost
(Religious Studies)
Doctrine, Practice, & Hispanic Catholics in the
South: A Preliminary Investigation

11:00 a.m.

ALAYNA PERNELL (p. 22)

Department: Art and Art History

Faculty Mentor: Allison Grant
(Art and Art History)

The African-American Dilemma



FINE ARTS AND HUMANITIES
POSTER PRESENTATIONS

Group 1-Band Room

101

LINDSEY HOWARD (p. 23)

Department: Theatre and Dance

Faculty Mentor: Sarah Barry (Theatre and Dance)
"IRL"- Dance at the Fringe

102

AMELIA HOPPER (p. 23)

Department: Theatre and Dance

Faculty Mentor: Lawrence Jackson
(Theatre and Dance)

An Examination of Hula Dance and its

Representation in America

103

MARY GARRISON (p. 23)
Department: History

Faculty Mentor: John Giggie (History)
The Cartography of Southern Queerness

104

ABIGAYLE WILLIAMS (p. 24)

Department: Music

Faculty Mentor: Andrew Minear (Music)

The Effectiveness of Kinesthetic- Visual Exercises
on the Expressivity, Accuracy, and Enjoyment of
Singers in the Choral Rehearsal

105

BRIDGETTE DAVIS (p. 24)

Department: History

Faculty Mentor: Heather Kopelson (History)
"You Can Always Tell a Spelman Girl": Spelman
College and the Civil Rights Movement

106

OLIVIA WYATT (p. 25)

Department: History

Faculty Mentor: Heather Kopelson (History)
Exchange of Medical Knowledge in the British
Colonies During the Early 18th Century



NATURAL SCIENCES AND MATHEMATICS
ORAL PRESENTATIONS

Group 1 - Room 180

9:00 a.m. (p. 26) 10:00 am
ASHLEY EBERLY JESSE HUDSPETH (p. 27)
Department: Chemistry Department: Chemistry
Faculty Mentor: David Dixon (Chemistry) Faculty Mentor: Martin Bakker (Chemistry)
Predicting the Properties and Covalency of High A Journey of Micelles and Fluorescence
Oxidation State An(OH)x Complexes
10:20 am
9:20 am NATHAN MONIZ (p. 27)
LUCAS GLISSON (p. 26) Department: Biological Sciences
Department: Biological Sciences Faculty Mentor: Guy Caldwell
Faculty Mentor: Carla Atkinson (Biological Sciences)
(Biological Sciences) A Regulatory Intersection Between Dopamine and

Bottom-up Effects of Leaf Litter Conditioning on Small RNA Transport in a C. elegans
Snail Physiological Rates Parksinson’s Model
9:40 am 10:40 am
HOPE BURNHAM (p. 27) LAUREN HARPER (p. 28)
Department: Chemistry Department: Biological Sciences
Faculty Mentors: Shane Street (Chemistry) Faculty Mentor: Stanislava Chtarbanova

David Dixon (Chemistry) (Biological Sciences)
A Phase-Changing Borane Containing Fuel Investigation of NF-KB pathways following brain

infection in Drosophila



NATURAL SCIENCES AND MATHEMATICS

ORAL PRESENTATIONS

Group 2 - Room 181

9:00 a.m. (p. 28)

GARRISON HUGHES
Department: Biological Sciences
Faculty Mentor: Stepher Secor
(Biological Sciences)
After 100 million years of carnivory, snakes can
still regulate blood glucose

9:20 am

DANIEL HAYES (p. 29)

Department: Engineering: Chemical and
Biological

Faculty Mentor: Elizabeth Papish (Chemistry)

Transition Metal Complexes for use as Redox

Shuttles in Dye-Sensitized Solar Cells

9:40 am

CLARE ROBERTSON (p. 29)

Department: Biological Sciences

Faculty Mentors: Ryan Earley (Biological Sciences)
Jennifer Fortunato (Biological Sciences)

Genetic contribution to variation in fecundity and

egg size in mangrove rivulus fish

10:00 am

CAROLINE DOUGHTY (p. 30)
Department: Geological Sciences
Faculty Mentor: Thomas Tobin

(Geological Sciences)
Ammonite Fossil Morphology in the
James Ross Basin, Antarctica

10:20 am

TYLER MORGAN (p. 30)

Department: Chemistry

Faculty Mentor: Silas Blackstock (Chemistry)
Effects of ortho-fluorination on
bis-(azobenzene)amine molecular switching

10:40 am

KYLE MAAS (p. 31)
Department: Biological Sciences
Faculty Mentor: Ryan Earley

(Biological Sciences)
Embryonic Exposure to Endocrine Disrupting
Compounds: Behavioral and Physiological
Consequences in Mangrove Rivulus Fish,
Kryptolebias marmoratus



NATURAL SCIENCES AND MATHEMATICS
POSTER PRESENTATIONS

Group 1

301

JANE KUNBERGER (p. 32)
Department: Biological Sciences
Faculty Mentors: Carla Atkinson
(Biological Sciences)
Brian van Ee (Biological Sciences)
Investigating Variables Driving Unionid
Abundance and Biodiversity

302

ANSLEY HAMID (p. 32)

Department: Biological Sciences

Faculty Mentor: Carla Atkinson
(Biological Sciences)

Determining Bioturbation Variation Within

Abundant Freshwater Mussel Species

303

LAUREN HARPER (p. 33)

Department: Biological Sciences

Faculty Mentor: Jeft Lozier (Biological Sciences)
Cost Effective Approaches to Dietary Needs of
Sunda Pangolins in Captive Care: A Pilot Study

304

AMANDA CUOMO (p. 33)
Department: Biological Sciences
Faculty Mentor: Stephen Secor
(Biological Sciences)
Food Habits and Phylogeny Impact Organ Mass
among small dessert Rodents

305

DONOVAN MURPHY
KATELYN MORRIS
JENNIE WILSON

MICHAEL COMAS (p. 33)
Department: Geography

Faculty Mentor: Lisa Davis (Geography)
River Engineering Takes Extreme Mussel Power:
Freshwater Mussels in Alabama's Sipsey River

306

KAYLA MEEKS (p. 34)

Department: New College

Faculty Mentor: Michael Steinberg (Geography)
Belize Mapping Project: Modernization of
Geospatial Landscape Analyses

307

JULIA KESSEL (p. 34)

Department: Chemistry

Faculty Mentor: David Dixon (Chemistry)
Determining the Lewis Acidities and Redox
Properties of MOF-2 Nanoclusters

308

JOSESPH PAVELITES (p. 35)

Department: Chemistry

Faculty Mentor: Gregory Szulczewski (Chemistry)
Investigation of N-type Thermoelectric Composite
Films Containing Bismuth Sulfide



309

TOMASZ GRUCHALA (p. 35)

Department: Chemistry

Faculty Mentor: Kevin Shaughnessy (Chemistry)
New Palladium Precatalysts for the Coupling of
Sterically Demanding Aryl Bromides

with Aniline Derivatives

310

JALEN CATES (p. 35)
Department: Physics and Astronomy
Faculty Mentor: Adam Hauser
(Physics and Astronomy)
Ab initio calculations of the structural, electronic,

and magnetic properties of the Inverse Heusler
Cr2FeSiA

311

JOHN REYNOLDS (p. 36)

Department: Mathematics

Faculty Mentors: Kabe Moen (Mathematics)
Brendan Ames (Mathematics)

OpenWage

312

LUCAS EDGREN(p. 36)

Department: Biological Sciences

Faculty Mentor: Carla Atkinson
(Biological Sciences)

The Bottom-Up Effect of Freshwater Mussels on

Stream Productivity

Group 2

313
CARTER BURTON
MALLORY MAZA (p. 37)
Department: Biological Sciences
Faculty Mentor: Katrina Ramonell
(Biological Sciences)
Influence of ATL9 Protein Expression on Fungal
Infection of Arabidopsis

314
AIYANA SAFERITE (p. 37)
Department: Biological Sciences
Faculty Mentor: Lukasz Ciesla
(Biological Sciences)
Drug Discovery and Stability Testing for
Potential Treatments of Neurodegenerative Disease

315

TYLER HALE(p. 37)

Department: Biological Sciences

Faculty Mentor: Laura Reed (Biological Sciences)
Odorant Binding Proteins and the Microbiome

316
MARGARET KALKA
ANTHONY FANT

CAROLINE TERRY (p. 38)

Department: Biological Sciences and Psychology
Faculty Mentor: Ryan Earley (Biological Sciences)
Sex differences in terrestrial jumping performance
and its repeatability in an amphibious fish



317

EMMA CALLANAN

MARY ELIZABETH CLEMENTS

KEVIN VERMILLION (p. 38)

Department: Geography

Faculty Mentor: Lisa Davis (Geography)
Paleoflood Reconstruction of South Sauty Creek, AL

318
STEPHANIE WHITE (p. 39)
Department: Geological Sciences
Faculty Mentor: Thomas Tobin
(Geological Sciences)
Implications for Ammonite Ecology and Phylogeny
from Carbon Isotopes

319

JAVIER MICHAEL (p. 39)

Department: Chemistry

Faculty Mentor: Shanlin Pan (Chemistry)
Synthesis of Emissive Lead-Free Inorganic
Antimony Halide Quantum Dots

320

ANDREW BIHL (p. 40)

Department: Chemistry

Faculty Mentor: Shane Street (Chemistry)
UV-Assisted Co304 Nanorod Synthesis

10

321

SABRINA CURLEY (p. 40)

Department: Engineering: Metallurgical and
Materials

Faculty Mentor: Kevin Shaughnessy

Synthesis and Properties of Heterogeneous and

Homogeneous Transition Metal Catalysts

322

JULIETTE LEWIS (p. 40)

Department: Political Science

Faculty Mentor: Stephen Secor (Biological Sciences)
Postprandial remodeling of organs and intestinal
tissues by the boa constrictor

323
BROOKE HUGHES

MADISON MURPHY (p. 41)

Department: Engineering: Civil, Construction
and Environmental

Faculty Mentors: Lisa Davis (Geography)
Glenn Tootle (Geography)

Atlantic Ocean Sea Surface Temperatures and

Austrian Snowpack Variability

324

GARRETT CLEMENTS (p. 41)

Department: Chemistry

Faculty Mentor: Timothy Snowden (Chemistry)
New Methods for the Synthesis of Stereodefined Imidoyl
Halides and Biologically Active Diarylmethanamines



Group 3

325

EMILY PABST (p. 41)

Department: Biological Sciences

Faculty Mentor: Kevin Kocot (Biological Sciences)
Are ultraconserved elements an informative marker
for reconstructing deep molluscan phylogeny?

326

MARY CAROLINE YUK (p. 42)

Department: Biological Sciences

Faculty Mentor: Marcia Hayes-McCutcheon
(Communicative Disorders)

The Effects of Type 2 Diabetes on High Frequency

Hearing Loss

327

RYAN PARTAIN (p. 42)

Department: Biological Sciences

Faculty Mentor: Kevin Kocot (Biological Sciences)
Using microscopy and histology to describe a novel
species of Wirenia (Mollusca, Aplacophora) from
New Zealand.

328

JORDAN BEVERIDGE (p. 42)

Department: Biological Sciences

Faculty Mentor: Laura Reed (Biological Sciences)
Characterizing physiological mechanisms of
[+-amanitin toxin tolerance in mushroom-feeding
Drosophila

329

ABBIE RUESY

RYAN O'ROURKE (p. 43)

Department: Biological Sciences and Psychology
Faculty Mentor: Laura Reed (Biological Sciences)
The Influence of Natural Diet and Microbiota
Community on Metabolic Phenotype of Drosophila
melanogaster

11

330

SPENCER SIMONETTI
EMMANUEL WALKER
JAMES SEAY

TATE WEST (p. 43)

Department: Geography

Faculty Mentor: Lisa Davis (Geography)
Matthew Therrell (Geography)

Tree Stories: a dendrochronological survey of

paleostage indicators in South Sauty Creek

331

SYDNEY BRIGGS (p. 43)
Department: Geological Sciences
Faculty Mentor: Julia Cartwright
(Geological Sciences)
Analyzing Meteorites to Increase Understanding of
the Surface Composition of Planetary Bodies

332

WARREN KUHNEL ( p. 44)

Department: Chemistry

Faculty Mentor: Kevin Shaughnessy (Chemistry)
An Examination of the Importance of Hemilability
Over Bite Angle in Hybrid Bidentate Ligands of
Palladium Catalysts

333

WILLIAM SMITH ( p. 45)

Department: Chemistry

Faculty Mentor: Arunava Gupta (Chemistry)
Synthesis and characterization of CuBiS2
nanocrystals through scaffold particle CuSbS2 using
injection-based procedure



334

COURTNEY DIEBOLD (p. 45)

Department: Chemistry

Faculty Mentor: Silas Blackstock (Chemistry)
Synthesis and Testing of Photo-Electro-Stimulated
Capture & Release Molecule

335

PAIGE HARRIS (p. 45)

Department: Engineering: Chemical and Biological
Faculty Mentor: Shane Street (Chemistry)

Phase transferable polymer encapsulated metallic
nanoparticles

Group 4

336
EMILIA CYTRON

HARRIS BOLUS (p. 46)

Department: Biological Sciences

Faculty Mentor: Stanislava Chtarbanova
(Biological Sciences)

Role of the drosophila K+-dependent Na+/ca2+

exchanger nckx30c in seizures and neurodegeneration

337

DAVID KELLY (p. 46)

Department: Biological Sciences

Faculty Mentor: Kevin Shaughnessy (Chemistry)
Synthesis and characterization of CuBiS2 Coupling
Catalysis via Palladium-Amine Complexes

338

OLIVIA FISH (p. 46)

Department: Biological Sciences

Faculty Mentor: Laura Reed (Biological Sciences)
Clare Scott (Biological Sciences)

Assessing the evolution of [+-amanitin tolerance in

mushroom-feeding Drosophila

12

339

MADELINE VAJI (p. 47)

Department: Biological Sciences

Faculty Mentor: Kim Caldwell (Biological Sciences)
Guy Caldwell (Biological Sciences)

Investigating ApoE-associated regulation of

neuroprotection and survival from AI-mediated

neurodegeneration in transgenic Caenorhabditis

elegans.

340

ALEXIA LOCKWOOD-OLIVIERA (p. 47)
Department: Biological Sciences

Faculty Mentor: Ryan Earley (Biological Sciences)
Developing a non-human model for neurobiology
and autism spectrum disorder research

341

RAIEN EMERY (p. 48)

Department: Geography

Faculty Mentor: Justin Hart (Geography)
Flammability of available fuels in longleaf pine
woodlands



342

JACOB HONECK (p. 48)
Department: Geological Sciences
Faculty Mentor: Thomas Tobin

(Geological Sciences)
Assessing the Importance of Sampling Depth on
113Corg Values in Continental Deposits Across
the K-Pg Boundary

343

KRISTINA TERRANI (p. 48)

Department: Chemistry

Faculty Mentor: Stephen Woski (Chemistry)
A Synthetic Approach to Probe the Structure of
Bacterial Peptidyl tRNA Hydrolase (Pth)

344

ASHTON HUNTER (p. 49)

Department: Chemistry

Faculty Mentor: Matthew Thompson (Chemistry)
Neutron Crystallography of Fosfomycin
Resistance Enzymes

345

STEFAN KNORR (p. 49)

Department: Chemistry

Faculty Mentor: Elizabeth Papish (Chemistry)
Redox mediators for dye sensitized solar cells: Metal
complexes of chelating nitrogen donor ligands

346

LA'DARIOUS QUINN (p. 49)

Department: Engineering: Chemical and Biological

Faculty Mentor: David Dixon (Chemistry)
Monica Vasiliu (Chemistry)

Thermodynamic Properties of Group VI and VII

Transition Metal Fluorides and Oxy-Fluorides

347

CARTER PRUETT (p. 50)

Department: Biological Sciences

Faculty Mentor: Kevin Kocot (Biological Sciences)
Discovery of a Mobile Basin population of the
critically endangered Fat Threeridge Mussel
(Amblema neislerii)

Group 5

348

RACHAEL COWAN

MICHELLE TAN

ROSEMARY HARTLINE (p. 50)

Department: Biological Sciences

Faculty Mentor: Laura Reed (Biological Sciences)
Investigating modern dietary interventions and
adulthood exercise as therapeutic treatments

for the negative effects of a juvenile high-fat diet
through glucose and protein analysis.

13

349

JACOB SMITH (p. 51)

Department: Biological Sciences

Faculty Mentor: Anathbandhu Chaudhuri
(Biological Sciences)

Herbicide induced reproductive dysfunction in

fruit fly Drosophila melanogaster



350

ALY GUTIERREZ (p. 51)

Department: Biological Sciences

Faculty Mentor: Marco Bonizzoni (Chemistry)
Lingyan Kong (Human Nutrition and
Hospitality Management)

Inhibitory Effect of Tea on the in vitro Enzymatic

Digestion of Starch

351

LACEY KENNEDY (p. 51)

Department: Biological Sciences

Faculty Mentor: Kim Caldwell (Biological Sciences)
Guy Caldwell (Biological Sciences)

Investigation of Dopamine Neuron Degeneration

as a Consequence of Parkinson's Disease

Associated Bacteria

352
SARAH-ASHLEY GIAMBRONE

BAILEY LOSE (p. 52)

Department: Biological Sciences

Faculty Mentor: Laura Reed (Biological Sciences)
Clare Scott-Chialvo (Biological Sciences)

Quantifying the Impact of the Gut Microbiome on

Toxin Tolerance in Mushroom Feeding Drosophila

353

ZACHARY O'DONNELL (p. 52)

Department: Geography

Faculty Mentor: Yuehan Lu (Geological Sciences)
Review on Microplastics in Sediment Cores

354

BAILEY VINSON (p. 53)

Department: Geological Sciences

Faculty Mentor: Lisa Davis (Geography)
Application of CT Scans to Determine Bulk Density

14

355
STEPHEN ANDERSON

CHRISTOPHER BARNES (p. 53)
Department: Engineering: Chemical and
Biological; Geological Sciences
Faculty Mentor: Natasha Dimova
(Geological Sciences)
Evaluation of toxic element concentration in sediment
samples in the Mobile River Basin in Alabama

356

GABRIELLE COVEY(p. 54)

Department: Chemistry

Faculty Mentor: Marco Bonizzoni (Chemistry)
Fluorescent Turn-On Sensors for Transition Metals

357

JUSTIN ADAM (p. 54)

Department: Chemistry

Faculty Mentor: David Dixon (Chemistry)
Gas-Phase Acidities of Di- and Tripeptide Amides

358

CHRISTOPHER HANNIGAN (p. 54)
Department: Chemistry

Faculty Mentor: David Dixon (Chemistry)
Proton Affinities of Gas Phase Acidic Amino Acids
and Small Peptides

359
MEREDITH LEE

HANNAH GREGG (p. 55)

Department: Engineering: Chemical and Biological
Faculty Mentor: Shanlin Pan (Chemistry)
Nanostructured Photocathode and Photoanode for
Solar Water Splitting



SOCIAL SCIENCES
ORAL PRESENTATIONS

Group 1 - Room 257

9:00 a.m.

JASON CASTILLO (p. 56)

Department: Political Science

Faculty Mentor: Richard Fording (Political Science)
The Effects of Insurer Competition on
Healthcare Premiums

9:20 a.m.

MATHEW CIESLA (p. 56)

Department: New College

Faculty Mentor: Spyridoula Cheimariou
(Communicative Disorders)

Lexico-Semantic Integration in Late, Elementary

English-Spanish Bilinguals: An N400 Study.

9:40 a.m.

BOWEN GISSENDANER (p. 56)

Department: Religious Studies

Faculty Mentor: Steven Ramey (Religious Studies)
Han, Hui, and Uyghur: Ethnic Conflicts in the
Chinese West

15

10:00 a.m. (p. 57)

JENNA MISNER

Department: New College

Faculty Mentor: Mairin Odle (American Studies)
Redefining Home: The Impact of Climate Change
Related Land Loss on Indigenous Peoples’
Relationship to the Land

10:20 a.m.

MARGARET LAWSON (p. 57)

Department: History

Faculty Mentor: John Giggie (History)
Mississippi Memories: The Legacy of Lynching
in Hinds County, 1880 to 1934



SOCIAL SCIENCES

POSTER PRESENTATIONS

Group 1

201

ABIGAIL KAPPELMAN (p. 58)

Department: Anthropology

Faculty Mentor: Jason DeCaro (Anthropology)
Morbidity and Mortality in the United States: How
Inequality Produces Health Disparities

202
SARAH LOGAN (p. 58)
Department: Communicative Disorders
Faculty Mentor: Angela Barber
(Communicative Disorders)
Comparison of Social Insight Among Young People
with Autism and Their Parents

203

GRACE SHIRAH

HANNAH STEVENS (p. 59)

Departments: Communicative Disorders

Faculty Mentor: Memorie Gosa
(Communicative Disorders)

Relationship Between Pediatric Oral Feeding Skill

And Reported Behavior During Mealtimes

204

ROB MITCHELL (p. 59)

Department: Political Science

Faculty Mentor: Richard Fording (Political Science)
Multi-member Districts & Political Polarization

16

205

KATE LANIER CARTER (p. 60)

Department: Psychology

Faculty Mentor: Sara Stromeyer (Psychology)
The Comorbidity of Anxiety and ADHD in Children

206

AISLINN TANSEY (p. 60)

Department: Psychology

Faculty Mentor: Lauren Kois (Psychology)
Examining the priming effect of dress in
competence to stand trial evaluations.

207

MARISA KOSTER (p. 60)

Department: Psychology

Faculty Mentor: Sara Stromeyer (Psychology)
"Risking a Tipping Point": The Differentiation of
Risk Factors in Disordered Eating and Diagnoses
in Anorexia Nervosa

208

JESSICA SMITH (p. 61)

Department: Psychology

Faculty Mentor: Susan White (Psychology)
Creation of Confederate Code for the Contextual
Assessment of Social Skills (CASS)



209

KAITLIN TINDOL (p. 61)

Department: New College

Faculty Mentor: Adam Lankford
(Criminology and Criminal Justice)

Mass Shootings in America: Do Media

Representations of Perpetrators

Exacerbate the Threat?

210

ALYSSA DICK (p. 61)

Department: Psychology

Faculty Mentor: Joan Barth (Psychology)

He STEM, She STEM: Exploring Gender Differences
in Academic Motivation for High Achieving Students

Group 2

211
ALEX SENTS

JULIA SPONHOLTZ (p. 62)

Department: Anthropology

Faculty Mentor: Christopher Lynn (Anthropology)
Absorption and COMT

212
OLIVIA RUSH
ASHLYN COATS

ANNA PEEPLES (p. 62)

Department: Communicative Disorders

Faculty Mentor: Memorie Gosa
(Communicative Disorders)

Correlations Between Manufacturer's Stages

and IDDSI Levels for Commercially Available

Baby Food

17

213

KATHLEEN O'NEAL (p. 63)

Department: Communicative Disorders

Faculty Mentor: Memorie Gosa
(Communicative Disorders)

Relationship Between Measures of Oral Feeding

Skill and Oral Sensory Processing for Children

Suspected of Pediatric Feeding Disorder

214
LENNON HAYES

MELANIE MEW (p. 64)

Department: Political Science

Faculty Mentor: Dana Patton (Political Science)
Medicaid Work Requirements in Alabama: A
Case Study

216

RACHEL LEE (p. 64)

Department: Psychology

Faculty Mentor: John Lochman (Psychology)
Impact of Non-qualifying Traumas on PTSD
Research and Treatment Options



217

ERICA ACKERMAN (p. 64)

Department: Psychology

Faculty Mentor: Jennifer Kenney
(Criminology and Criminal Justice)

Adbverse Childhood Events and Female Offending

218

TORI KING (p. 65)

Department: Psychology

Faculty Mentor: Ian McDonough (Psychology)
Transcranial Direct Current Stimulation with
Language and Memory

219

TOMIA TEAGUE (p. 65)

Department: Psychology

Faculty Mentors: Toni Rebaldo (Psychology)
Beverly Roskos (Psychology)

Remembering What's Behind You

220

KIMBERLY OLIVEIRA (p. 65)

Department: New College

Faculty Mentor: John Miller (New College)
Water Weight: The importance of water in security
studies

221

KYLIE SURGOT (p. 66)

Department: Anthropology

Faculty Mentor: William DeVoe (Anthropology)
Keith Jacobi (Anthropology)

Assessing Handedness and Individual Finger

Dominance Between the Archaic and Mississippian

Components of the Perry Site (1Lu25) from the

Middle Tennessee River Valley of North Alabama

Group 3

222

JULIA SPONHOLTZ (p. 66)

Department: Anthropology

Faculty Mentor: Christopher Lynn (Anthropology)
Robusticity similarities over time in North
Alabama Native American populations
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MARY KATE O'CONNELL
MARISSA SCHUBERT

EMILY FORSYTHE (p. 67)
Department: Communicative Disorders
Faculty Mentors: Paul Reed
(Communicative Disorders)
Social Factors that Impact Velar Nasal Fronting in
Appalachia
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MARY SHUPARD (p. 67)
Department: Criminology & Criminal Justice
Faculty Mentor: Erin Kearns

(Criminology & Criminal Justice)
Why Do Officers Support Community Policing?: A
Cross-Departmental Comparison
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JOHN KAPPELMAN (p. 67)

Department: Political Science

Faculty Mentor: Richard Fording (Political Science)
A Study of Youth Suicide By Firearm Rates

227

NICHOLAS BOEHM (p. 68)

Department: Psychology

Faculty Mentor: Beverly Roskos (Psychology)
The Relations Among Personality, Room
Environment, and Memory

228

KATHERINE FALLON

EMILY TERRY (p. 68)

Department: Psychology

Faculty Mentor: Randall Salekin (Psychology)
Personality DSM Disorders and Bullying

19

230

MERCEDES TAYLOR (p. 69)
Department: Psychology

Faculty Mentors: Lauren Kois (Psychology)
The Downsides of the Death Penalty

231

WHITNEY HOVATER (p. 69)

Department: Psychology

Faculty Mentors: Lauren Kois (Psychology)
Pediatric Patients Are Perceived As More Credible
Than Adults By Neuropsychologists

232
SARAH (GRACIE) GRACE TRULOVE

BAILEE GIST (p. 70)

Department: Communicative Disorders

Faculty Mentor: Memorie Gosa
(Communicative Disorders)

Differences in Temporal Measures of Infant

Swallow Function



FINE ARTS AND HUMANITIES
ORAL PRESENTATION ABSTRACTS

9:00 a.m.

KYLE VAN FRANK

Department: Theatre and Dance

Faculty Mentor: Steve Burch

Department: Theatre and Dance

Jewish Immigrant Identity and the Birth of the American Musical

Abstract: The dawn of the twentieth century saw innovations in virtually every industry imaginable. The arts were no
exception. Theatre of the late nineteenth century and early twentieth century exemplified the fast-paced, ever-changing nature
of modern America. Vaudeville, Minstrelsy, Variety, Burlesque, Operetta, Farce Comedy, Musical Comedy all represent the
dynamics of the times: fast, compartmentalized, and flashy. However, some composers of the day sought to make the art
something more real, to make their art a manifestation of their story. Jewish composers and lyricists of this period brought
with them an immigrant’s story and heritage. They were fighters and wished to convey their stories of struggle on the stage.
American Theatre is the story of America’s people, who are comprised of immigrants. These immigrants, namely Jewish
immigrants, wished to share their stories and make the world a better place through their musical-repairing of society. Their
heritage brought with them a valuing of things many others did not. Jewish composers and writers found value and substance
in the many changing forms of American theatre of the time and found ways to weave these components into a form built
upon the traditions and styles of their cultural music and theatre, masked in the popular themes and sounds of twentieth
century. As Jewish immigrants began to shape and form their stories and heritage through musical theatre, they set a path for
future Jewish composers and writers for decades to come, forever weaving the Jewish tradition into the sound and structure
of American Musical Theatre.

9:20 a.m.

MOLLY BUFFINGTON

Department: Modern Languages and Classics
Faculty Mentor: Kirk Summers

Department: Modern Langauges and Classics

A War of Words: The Lutheran-Calvinist Debate on Acts 3:21 and the Eucharist

Abstract: During the late Reformation, the Lutheran church fought increasingly with the Calvinists, who were infiltrating Lutheran
seminaries and swaying academic theologians. One of the most intense periods of theological debate arose due to Theodore
Beza, John Calvins successor, and his new translation of the Bible. Beza was a friend to some and a dire foe to others within the
Lutheran community due to his translation and interpretation of Acts 3:21, a passage describing the Ascension of Christ. A group
of theologians at Wittenberg favored Bezas translation of the passage, which describes Christ as a passive object absorbed into
heaven, because, if he is contained in a physical location in heaven, Christ cannot be present physically in the Eucharist. Luther,
however, translated the passage as Christ seizing power and glory in heaven, and thus able to wield his omnipotence and be present
in the Eucharist. Because of these differences, the conservative wing of the Lutheran church condemned Beza and his translation
as dire blasphemy. Among these traditional Lutherans was Martin Chemnitz, known as the "Second Martin" for his efforts to
strengthen Lutheran identity after Luther’s death. The core of this research is the translation and discussion of a letter written by
Chemnitz against Beza and his translation of Acts 3:21, as well as its greater context in contemporary debates. The issue grew more
and more controversial, finally culminating in a denouncement of Beza and his translation in the Formula of Concord, one of the
foundational confessional texts of the Lutheran church. Though seemingly minute, this difference in wording was a major factor
in the Lutheran rejection of Reformed doctrines, as they distanced themselves not only in their understandings of the human and
divine natures of Christ, but also in their views of the Lord’s Supper.

20



9:40 a.m.

GRAY WOOD

Department: Modern Languages and Classics
Faculty Mentor: Kelly Shannon-Henderson
Department: Modern Languages and Classics

Nationalist Sentiment in the Era of German Unification

Abstract: This research project uses a metadata sheet in Excel to record and analyze the usage of the honorific title 'divus,’
meaning 'deified’ or 'divine," in Roman literature to increase our understanding of Emperor worship. One of the changes in
Roman culture as the Republic became the Empire was the posthumous deification of Emperors through the Tmperial Cult.'
However, we see instances in literature where Emperors are referred to by their divine title for actions taken in their lifetime.
This calls into question how Romans, despite the Senate’s decree, saw their Emperors’ divine nature.

The purpose of our study is to collect every usage of the word ‘divus' in Roman literature to find instances where an Emperor
is called divine in his lifetime. To this end, we use a metadata sheet to record each usage's details: the author and their lifespan,
the work and its composition date, the grammatical aspects of that specific ‘divus, and other things. From here we analyze the
instance's relation to an Emperor and hope to draw conclusions about whether it deviated from senatorial decree.

In the previous semester our research covered the Republican period of Rome. Although 'divus' in this period is mostly
a synonym for 'deus,’ the more common word for 'god’, we were able to find several instances which have informed our
research in later periods. We can begin to see authors grappling with the title's meaning as their culture changed over the
course of the Republic.

This semester, our research continues into the Imperial period, when the Imperial Cult and worship of deceased Emperors
becomes prevalent. We expect to find more instances of ‘divus’ in relation to Imperial divinity, which will continue to inform
us about how Roman authors' perceptions of imperial divinity deviated from the official divinity granted by senatorial decree.

10:00 a.m.

JACOB INGLIS

Department: Political Science
Faculty Mentor: Steven Ramey
Department: Religious Studies

National Identity and the Construction of National Groups in the South Korean Public Sphere

Abstract: The Jazz Age ushered in an era of new, expressive, and exciting art forms. Among these art forms, tap stands out
as the most unique and discernible dance styles of the era. Though praised for being an art form derived from American
culture, the origins of tap are, by in large, not American, but a blend of Irish folk dancing and African Slave dance. My research
conveys how tap further weaves African American influence into the tapestry of American culture and tradition.

10:20 a.m.

JAMIE BYNUM

Department: History

Faculty Mentor: Heather Kopelson
Department: History

Marvelous Monsters and Sexualized Freaks: Hermaphrodites in 1750s to 1830s America

Abstract: Intersex, or hermaphroditic, individuals have always been a topic of mystery and curiosity in societies around the
world, but many times for the worse in Western societies. Early Euro-Americans viewed and treated hermaphroditic individuals
from 1750 to 1830 negatively due to the fact that their ambiguous genitalia was outside of the Western norm of the time.
Hermaphrodites faced an unfortunate contradictory lifestyle in America based on ideas held by society at the time. In theory,
hermaphroditic individuals were seen by their society as sexual idols with the ability to perform most, if not all, sexual acts due
to their ambiguous genitalia. However, in practice, they suffered from legal restrictions and other negative repercussions in
many parts of their lives, such as sexuality in relation to sodomy charges. Early Euro-Americans and their legal systems often
depicted and treated them as monsters, such as in how it was believed hermaphroditism occurred, their relationship with and
ideas of masculinity and femininity, and their sexual relations with others.

Conlflicting ideas about hermaphroditic individuals as marvels and monsters began in Europe with laws, poetry, mythology, and
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medical records which, in turn, traveled overseas to America. Support for this argument begins with an insight into how Europe
thought about hermaphrodites, which was also held in America, as well as a study of America-specific cases. The history of
hermaphroditic individuals and the confusing and conflicting ideas they were forced to live with about sex and sexuality reveals
how a sex binary permeated society and affected everyone outside of that binary. This sex binary was very important to early
Euro-American society because most aspects of life revolved around a strict definition and set of rules for men and women,
including: laws, marriage roles, household roles, economic roles, and more.

SOFIA DE FARIA
Department: Religious Studies
Faculty Mentor: Theodore Trost
Department: Religious Studies

Doctrine, Practice, & Hispanic Catholics in the South: A Preliminary Investigation

Abstract: The purpose of my thesis paper is to compare and contrast Catholic doctrine with common practice, focusing on
Hispanic Catholic immigrants. It centers around one parish in southeastern Alabama and draws from four interviews conducted
there. The paper aims to show disparities between how doctrine states the Church should function and how this parish actually
functions, and to reveal the tension between the Hispanic community and the larger parish.

I find it difficult to pinpoint exactly why this problem exists. I think it is partly a symptom of our humanity. People will be
people and groups and individuals will mistreat each other. With a group as large and influential as the Catholic Church, it
would be unrealistic to expect all members to live up to my expectations or the expectations set in the doctrine. As this is a
preliminary investigation, I am still wrestling with this question. I am also still working through the question of where to go from
here now that I am armed with all of this new information.

My approach was journalistic and document based. I studied articles by other scholars that were relevant to my topic and read
doctrine for two semesters. I conducted interviews at the parish I focused on and asked questions to either confirm or disprove
my hypotheses: both happened. This approach helped reveal the tension and inconsistency in this specific parish.

My research is important to me because I am Hispanic and Catholic, so my investment is quite personal. As a fine arts and
humanities scholar, I think it would be neglectful to not expose injustices through research and investigation. That was the purpose
of my thesis, and I believe everyone should have a stake in facing and dealing with injustice in whatever form it may take.

11:00am

ALAYNA PERNELL
Department: Art and Art History
Faculty Mentor: Allison Grant
Department: Art and Art History

The African-American Dilemma

Abstract:: My current photographic work communicates the idea of double consciousness, a phrase created by W.E.B Du
Bois, which suggests that African Americans are disconnected from both Africa and America. The label "African American"
alone complicates how African Americans, including myself, navigate in American society while holding onto two identities
where we do not fully belong geographically and psychologically. The connections between the different attires and the
domestic and public locations depicted in my work signify how being an African American is both internally and externally
tedious to grapple with in terms of identity. In the past, photographically speaking, this idea has been primarily executed
through the lens of African American men. However, what was overlooked in previous works was the important perspective
of African American women. My way of providing this perspective is through photographing what I know with certainty,
being the African American women in my own family, including myself. I also interviewed my family on their thoughts
concerning their own individual identities and our familial history as a whole. As I am going through this research trying to
find the answer to the broad question of what identities we can truly claim, I have found thus far that this is not something
that will ever have a clear answer. Although, not having a true answer does not make this issue any less vital, given the climate
of our modern day American society where race and gender tensions are still at a peak. My research is not for people to
form their own opinions regarding whether or not one should identify with certain labels. Rather, my goal is to simply allow
viewers to engulf themselves into my images and second-handedly experience the complexities of double-consciousness in
the African American community despite their own individual identities.
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FINE ARTS AND HUMANITIES
POSTER PRESENTATION ABSTRACTS

Poster Number: 101

LINDSEY HOWARD
Department: Theatre and Dance
Faculty Mentor: Sarah Barry
Department: Theatre and Dance

"IRL"- Dance at the Fringe

Abstract: This project explores the performance research involved in creating and presenting the dance concert "IRL" in
multiple locations and to multiple audiences over a one year period. Performance practices were enhanced by performing in
drastically different spaces, interacting with audiences, and touring a show around the world. The project asserts that these
broad experiences can have a positive impact on future endeavors into professional dance performance.

Poster Number: 102

AMELIA HOPPER

Department: Theatre and Dance
Faculty Mentor: Lawrence Jackson
Department: Theatre and Dance

An Examination of Hula Dance and its Representation in America

Abstract: Polynesia is a collection of islands that includes, but is not limited to, Tonga, Samoa, Easter Island, and Hawaii. The
purpose of this paper is to analyze the history and appropriation of Polynesian culture, specifically Hawaiian hula dance, and to
gauge how accurately Hawaiian hula is portrayed in American media, such as family movies by popular film franchises.

The form and function of hula dance will be analyzed in a technical perspective, outlining the purpose and meaning behind
each movement. Appropriated forms of hula will also be analyzed in an effort to expose, through comparison, the erroneous
nature of the misrepresented forms of hula dance.

This paper will analyze the historical relevance of hula dance, in both practical and spiritual capacities, and contrast the
historical accuracies against the appropriated forms of hula commonly found in American culture and media. Consequently,
this paper will elaborate on the basis of cultural appropriation of hula dance, such as the marginalization of Hawaiian citizens,
and the annexation of the Hawaiian nation.

Poster Number: 103

MARY GARRISON
Department: History
Faculty Mentor: John Giggie
Department: History

The Cartography of Southern Queerness

Abstract: The cartography of queerness within a rural student community reveals the internal concerns and external pressures
of building a queer community in a hostile space. In examining maps and invitations created by members of the University of
Alabam LGBTQ+ student group currently under the name Spectrum, documents created to lead group members to celebratory
events, concerns for safety and a hesitancy to declare a queer identity reveal themselves. Spectrum in the early 1990’ was
defunded by the University. A change in leadership in the mid-90’s forced Spectrum into a more radical position, allowing for
strong declarations of identity. The documents examined are found in the Miller-Stephens Collection held at W.S. Hoole Special
Collections at the University of Alabama. Maps and invitations found in the collection were gathered and analyzed with the
intent of better understanding the organization’s position on campus. Analysis reveals an organization increasingly comfortable
declaring their position within the broader campus environment. The change shown through the documents to the right reflect
national moves towards more mainstream queer acceptance and local efforts beyond basic assimilation.
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Poster Number: 104

ABIGAYLE WILLIAMS

Department: Music

Faculty Mentor: Andrew Minear

Department: Music

The Effectiveness of Kinesthetic-Visual Exercises on the Expressivity, Accuracy, and Enjoyment of Singers in the Choral Rehearsal
Abstract: TIn the choral rehearsal, the conductor is always striving for maximum efficiency in six areas: pitch/tuning, rhythmic
accuracy, expression (dynamics and articulation), breath quality, relaxation/lack of tension, and diction. But, with a limited
amount of rehearsal time, especially in an academic setting, how is this accomplished? Delving more into the human brain
is an obvious tool for discovering these solutions. Research has shown that coupling the senses during the learning process
helps to improve retention. Dalcroze named three sub-modalities for music “kinesthetic, auditory, and visual’and asserted
that utilizing them all in the musical classroom made for an enhanced experience and promoted stronger retention. To test
this phenomenon, I selected two contrasting 8-16 bar passages from a choir’s existing repertoire that needed improvement. I
then developed an exercise for each passage, tailoring it to improve that passage’s predetermined objective. The first passage
needed improvement in stylistic expression and the second needed improvement in intervallic accuracy. Within one choral
rehearsal, I recorded the choir both before and after carrying out the exercises, then surveyed the students immediately. I then
sent the recordings to six expert vocalists with at least Master’s level training who answered a series of questions pertaining to
each recording. What I found was that, according to the choral students, both exercises were found to be beneficial to both
them as an individual and to the ensemble. The panel of experts however, only heard improvement in the first passage. For
the second passage, the majority of the panel actually scored the ‘after’ recording either the same, if not one or two points
below the ‘before’ recording. Although not undoubtably in favor of the hypothesis, these results show that there is potential
for movement exercises to be an extremely efficient way to maximize time in the choral rehearsal.

Poster Number: 105

BRIDGETTE DAVIS
Department: History

Faculty Mentor: Heather Kopelson
Department: History

You Can Always Tell a Spelman Girl’: Spelman College and the Civil Rights Movement

Abstract: Many students enrolled at Spelman College in the 1960s were active participants in the civil rights movement despite
the many constraints placed on them by society and their college. The young women faced cultural and institutional barriers to
gaining autonomy. Religious, cultural, and societal pressures on African American women at the time included pressures to present
themselves in certain ways and accept Victorian-style ideals. Drawing on Spelman records and the student newspaper, I explore the
division among students between those who accepted the strict code of student conduct and supported civil rights in small ways
and those who were more active in the movement and who rejected Spelman’s rules. Previous research about the movement and its
Spelman participants has focused only on their work with the Student Nonviolent Coordinating Committee and protests, not put
that work into the context of other areas of their college lives. In considering that more complete context, this research presents a
more complex picture of tensions within Atlanta’s African American community over the civil rights movement than does a focus
on protests alone
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Poster Number: 106

OLIVIA WYATT

Department: History

Faculty Mentor: Heather Kopelson
Department: History

Exchange of Medical Knowledge in the British Colonies During the Early 18th Century

Abstract: Medical knowledge in the 18th century British colonies was a combination of accepted European medicine and traditional
healing practices of Native Americans and enslaved Africans. During this time, the concept of race was shifting due to theories
expressed by theologians and scientists, often leading to the exclusion of African knowledge from accepted thought. This way
of thinking did not, however, remove Africans from the field of medicinea€”European doctors often relied on enslaved healers
and midwives. In fact, one of the main avenues for the exchange of medical knowledge was the interaction between enslaved
Africans and physicians. Information about medicinal herbs, as well as preventative treatments, were many times derived from
African tradition. This trend can be seen in both the American colonies and the British Caribbean colonies. In this essay, I will
discuss specific examples of ways in which African medical traditions were adopted into mainstream medical practice in addition
to outlining the varying opinions of the validity of enslaved peoples’ knowledge throughout this time period. The goal of this project
is to establish the ways in which medical knowledge was transferred during the 18th century due to physician-slave interactions, to
discuss the effects of the intra- American slave trade on the dissemination of knowledge, and to discuss the ways in which traditional
African medical practices were appropriated by European physicians.
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NATURAL SCIENCES AND MATHEMATICS
ORAL PRESENTATION ABSTRACTS

9:00 a.m.

ASHLEY EBERLY
Department: Chemistry
Faculty Mentor: David Dixon
Department: Chemistry

Predicting the Properties and Covalency of High Oxidation State An(OH)x Complexes

Abstract: The actinide series has the 5f orbitals partially occupied leading to novel chemistry and a multitude of oxidation
states. The prediction of the properties and oxidation states of highly coordinated actinide compounds can provide information
relevant to the cleanup of environmental waste from Cold War nuclear weapons production sites as well as for fuels for next
generation nuclear reactors, for example molten salt reactors. The covalency, or covalent bonding character, of the actinide
series is an important and controversial topic requiring results from experiment and theory. Covalency is an important concept
first raised by Glenn Seaborg about the nature of actinide bonding and has sparked significant debate of whether degeneracy or
spatial overlap serves as the driving force for covalency in actinides. Computational electronic structure approaches are being
used to predict the structures and the vibrational frequencies of neutral, anionic, and cationic actinide hydroxides (An(OH)
x) to determine the maximum formal oxidation state of the actinide that can be engineered with this ligand. This data can be
used to predict the maximum formal oxidation states, bond dissociation energies, electron affinities, ionization potentials, and
hydroxide affinities, which are related to Lewis acidities. The results provide insights into actinide trends which are relevant to
the design of new separation systems. Natural bond orbital and electron configuration analyses were performed to probe the
actual oxidation states of the calculated clusters and the role of covalency. This work was supported by the US Department of
Energy, Office of Science, Basic Energy Sciences.

9:20 a.m.

LUCAS GLISSON

Department: Biological Sciences
Faculty Mentor: Carla Atkinson
Department: Biological Sciences

Bottom-up Effects of Leaf Litter Conditioning on Snail Physiological Rates

Abstract: Determining the relationship between food quality and physiological rates is crucial in understanding the lower
trophic level interactions and resources that support food webs. For example, bottom-up controls of food sources have shown to
alter the feeding habits of invertebrates. Differences in invertebrate physiological rates that result due to changing food quality
can help elucidate how these organisms respond to environmental changes. We investigated the feeding habits of the snail
Planorbella trivolvis by altering the microbial conditioning of Typha latifolia leaf litter. We conditioned litter in either a light or
dark environment and at high or low nutrient availability to give us four combinations of food quality to assess snail physiological
feeding processes. During the two-week feeding study, we measured consumption, egestion, excretion (ammonia, phosphate,
dissolved organic carbon, and total nitrogen), and instantaneous growth rates of the snails. We also measured survivorship
to observe how food quality affects mortality. We predicted that the snails would exhibit compensatory feeding, where
organisms increase their ingestion of low nutrient food to reach their nutritional requirements. Therefore, we hypothesized
that consumption and egestion rates would be negatively correlated with high resource quality litter. We also hypothesized that
higher growth rates of snails would be expected in the highest quality litter, under conditions of light and high nutrients. Our
results show that instantaneous growth rates were twice as high in light treatments. We also found that consumption rates were
four times higher in low nutrient treatments. When examining ammonia excretion rates, significant increases were found in the
low nutrient/light treatments and high nutrient/dark treatments. We found no difference in other measurements of excretion,
egestion, or survivorship between treatments. Our results suggest that invertebrates exhibit compensatory feeding to reach their
nutritional requirements and prefer higher quality food to maximize growth rates.
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9:40 a.m.

HOPE BURNHAM

Department: Chemistry

Faculty Mentors: Shane Street, David Dixon
Department: Chemistry

A Phase-Changing Borane Containing Fuel

Abstract: Fuels for propelling interceptors to speeds greater than Mach 8 are important for defense purposes. Hydrogen
is a potential for such a fuel, but faces obstacles such as low density and complications associated with long term storage.
Ammonia borane (AB) has been a compound of interest since the 1960's due to its high percentage of hydrogen by weight.
AB is approximately 19 wt% hydrogen and is a relatively stable solid at room temperature. This molecule is being studied as an
effective chemical hydrogen carrier for the transportation sector. It has been found to be hypergolic in the solid- and liquid-
phase, the latter being at least partially dissolved in a polar solvent or ionic liquid. We are studying the properties associated with
mixtures of AB and various alkylamine boranes. Amine boranes were chosen for their short ignition delay, ability to produce
hydrogen, and because they are safer and more environmentally friendly than other hydrogen-dense fuels such as hydrazine.
Mixtures comprised of AB and methylammonia borane (MeAB) were found to have both lower melting points and higher
solubility than either component alone, to the point where the mixture was able to be a stable liquid in conditions just above
room temperature. The advantages of the fuel in liquid form include its ability to flow, be pumped, and not require prior heating.
Higher solubilities allow for solutions that are more energy dense. With the improved solubility, solutions were created which
contained up to 90 wt% hydrogen carrier (mass of ammonia borane material/total mass of system), compared to 23 wt% AB and
51 wt% MeAB separately in solutions. After determination of the superior properties of the hydrogen generating compositions,
multiple ignition sources were proven to successfully ignite the solutions, including an acidic oxidizing agent, spark, and flame,
confirming the combustible and hypergolic nature of the novel materials.

10:00 a.m.

JESSE HUDSPETH
Department: Chemistry
Faculty Mentor: Martin Bakker
Department: Chemistry

A Journey of Micelles and Fluorescence

Abstract: Micelles, or molecular bubbles, have a multitude of applications in chemistry and industry, from aiding in drug delivery
mechanisms to the synthesis of uniformly porous carbon polymers. The concentration at which micelles begin to form within
a given solvent is called the critical micelle concentration, or cmc. The cmc of PluronicA® F127 in a binary solvent of water and
ethanol (50/50 %wt) was determined using UV-vis spectrophotometry. The cmc was found to be 0.225 +/- 0.113 mM in this
binary solvent. F127 can be used in porous carbon polymer synthesis to influence the size and hierarchy of the pores throughout
these polymers. While investigating the effects of the carbon polymer reagents on the cmc of F127, it was shown that two of
the reagents, resorcinol and diaminohexane, exhibited novel quenching on pyrene fluorescence. The quenching constants of
resorcinol and diaminohexane on pyrene fluorescence were determined using fluorimetry. The quenching constants were found
to be 4.34 +/- 0.71 x 106 s-1 and 1.09 +/- 0.22 x 1078 for resorcinol and diaminohexane, respectively.

10:20 a.m.

NATHAN MONIZ
Department: Biological Sciences
Faculty Mentor: Guy Caldwell
Department: Biological Sciences

A Regulatory Intersection Between Dopamine and Small RNA Transport in a C. elegans Parksinson’s Model

Abstract: A recent whole exome sequencing study involving Parkinson's Disease (PD) patients has identified TNK2, a tyrosine
non-receptor kinase involved in endocytosis, as a novel therapeutic target. We hypothesized that mutations in TNK2 inhibit
its degradation and increased an individuals risk of developing PD. TNK2 has been shown to prevent the endocytosis of the
dopamine reuptake transporter (DAT) which is responsible for clearing the synapse of excess dopamine. Caenorhabditis elegans
(C. elegans) possess a homolog of human wild-type TNK2 known as SID-3. An additional activity that is similarly affected by
TNK2/SID-3 is the import of small double-stranded RNAs (dsRNAs) which, under normal conditions, are brought into the
cell via the dsRNA transporter, SID-1. This transport system is critical for double stranded RNA interference (RNAi), a method
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of posttranscriptional silencing of genes, to work. In C. elegans, RNAI is reduced when TNK2/SID-3 activity is absent. Taken
together, we hypothesize that TNK2/SID-3 enhances the import of dopamine and dsRNAs via the DAT-1 and SID-1 transporter,
respectively. The proposed regulation of DAT by TNK2 can be studied in vivo by exposing the roundworm C. elegans to a
neurotoxin called 6-hydroxydopamine (6-OHDA) which is exclusively taken up by DAT and subsequently visualizing their six
dopaminergic (DA) neurons under fluorescence. If DAT has not been internalized due to SID-3, it is able to take in 6-OHDA
as typically occurs, thus producing neurodegenerative phenotypes. This means that animals mutant for TNK2/SID-3 should
be less able to import 6-OHDA and therefore should show protection from its effects. The hypothesized regulation of SID-1 by
SID-3 can be tested by performing RNAi targeting green fluorescent protein (GFP) that the worms have been engineered to
express in their DA neurons. If SID-1 is present on the cell surface, the GFP dsRNA will be taken up by cell thus eliminating the
green phenotype. Worms mutant for TNK2/SID-3 should exhibit less GFP silencing. This system provides an activity readout
for the PD-associated TNK2/SID-3 protein and its function in dopamine import and RNAi. Using C. elegans to investigate these
new PD-related protein interactions will help us better understand the disease and hopefully lead to new therapies to mitigate
its symptoms. Significantly, as the activity of small dsSRNA molecules are a key epigenetic mechanism whereby organisms,
including humans, respond to environmental signals, the duality of regulation mediated by TNK2/SID-2 represents a critical
nexus in the process of dopaminergic neurodegeneration for strategic therapeutic development.

10:40 a.m.

LAUREN HARPER

Department: Biological Sciences
Faculty Mentor: Stanislava Chtarbanova
Department: Biological Sciences

Investigation of NF-KB pathways following brain infection in Drosophila

Abstract: Despite advances in vaccinations and the development of improved antibiotic treatments, central nervous system
(CNS) infections continue to be sources of significant morbidity and mortality worldwide and represent a major burden on
healthcare facilities. The long-term goal of this project is to develop a simple, genetically tractable model for the study of the
mechanisms that underlie the immediate and long-term responses of neural cells in the context of brain bacterial infection. We
use the fruit fly Drosophila, which is an ideal model to investigate brain immune reactions since the basic mechanisms of neural
development and functions, as well as innate immunity activation are conserved from flies to humans. To investigate whether
activation of innate immunity in the brain uses the canonical pathways, TOLL and IMD, as observed during the systematic
response, bacterial brain infections are induced using Gram -, Escherichia coli, and Gram +, Micrococcus luteus, bacteria
in fly mutants for the respective pathways. Bacteria is introduced to the CNS by pricking the flies’ heads with a thin, metal
needle that has been previously dipped in a highly concentrated bacterial solution prepared the night before. To determine
whether Gram-positive and Gram-negative bacterial infections of the CNS elicit activation of the inducible immune response,
we are investigating whether this treatment triggers expression of genes encoding immune effector molecules, specifically the
antimicrobial peptides (AMPs) Drosomycin and Diptericin, whose expression in the case of systemic septic injury is under the
control of two different NF-1°B pathways, TOLL and IMD, respectively. Our preliminary data suggest that AMP expression in
the brain following infection might be regulated differently than during systemic infection. The results are expected to show the
contribution of the TOLL and IMD NF-i°B pathways in the synthesis of AMPs in the fly nervous system. We anticipate that the
results obtained following this study will set the stage for future investigations with potential for discovery of novel genes and
pathways involved in brain-specific immune responses which will be relevant to the development of novel therapeutic strategies
and better outcomes for affected individuals.

9:00 a.m.

GARRISON HUGHES
Department: Biological Sciences
Faculty Mentor: Stephen Secor
Department: Biological Sciences

After 100 million years of carnivory, snakes can still regulate blood glucose

Abstract: For over 100 million years, snakes have existed strictly as carnivores. However, snakes still possess islets of endocrine
cells within their pancreas that secrete both insulin and glucagon, known regulators of blood glucose. Interested in the
regulatory capacity of snakes for glucose, we asked the following three questions: First, when faced with glucose in their diet,
can snakes regulate blood sugar? Second, can snakes adapt physiologically to repeated exposure to glucose by enhancing their
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ability to regulate it? And third, will partial removal of the pancreas alter their capacity to regulate blood glucose? We addressed
these questions by feeding juvenile Burmese pythons pre-killed rodents injected with a glucose solution (16 mg/g of body
mass) and pythons for which half of their pancreas was surgically removed. We measured the blood glucose of snakes fed the
glucose-infused rodents prior to feeding and at 2 and 4 days post-feeding. We also measured plasma concentrations of insulin
and glucagon of snakes fed the glucose-injected rodents and from snakes with intact (control snakes) and partially removed
pancreases that were fed non-injected rodents. In response to the glucose-infused rodents, the pythons experienced a rapid
increase in blood glucose that subsided within 4 days. Over several months of this treatment, the magnitude by which blood
glucose increased after each meal declined. Plasma insulin levels were significantly higher in snakes fed the glucose-infused
rodents compared to the control snakes, which exhibited insulin concentrations greater than those observed in snakes with half
a pancreas. Plasma glucagon increased post-feeding for the control snakes and the partial pancreatectomy group (less so for the
latter), but remained nearly constant for snakes fed the glucose-infused meals. Although strictly carnivorous, snakes still retain
the capacity to regulate blood glucose and to modulate their hormonal response depending on meal glucose load.

9:20 a.m.

DANIEL HAYES

Department: Engineering: Chemical and Biological
Faculty Mentor: Elizabeth Papish

Department: Chemistry

Transition Metal Complexes for use as Redox Shuttles in Dye-Sensitized Solar Cellsy

Abstract: Dye-sensitized solar cells (DSSCs) are a promising new area of study in the field of renewable and sustainable energy.
In this presentation, the topic of focus will be redox shuttles and how they contribute to the function of a DSSC. Our study
of these redox shuttles, including complexes of the 1,4,7-triazacyclononane-N,N',N"-triacetate (TCTA) ligand, a variation of a
Schift base ligand, and the 1,4,7-triazacyclononane (TACN) ligand will be discussed. Once synthesized, these complexes were
subjected to cyclic voltammetry (CV) measurements to determine reversible electron transfer. Although a reversible CV was
achieved in the TACN complex, several of the other complexes failed to show electrochemical reversibility. The success of
complexes like Ni2+/3+(TACN)2 enables the application of the complex inside a laboratory scale dye-sensitized solar cell where
cell performance can be assessed.

9:40 a.m.
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Genetic contribution to variation in fecundity and egg size in mangrove rivulus fish

Abstract: The number and size of offspring are both important components of individual fitness. However, the ideal phenotype -
production of many, large eggs - generally cannot be achieved because individuals have limited energy to invest in reproduction.
Such trade-offs are often studied at the phenotypic level, but mangrove rivulus fish (Kryptolebias marmoratus) have a unique
reproductive system that allows for isolated analysis of the genetic contribution to phenotypic variation. As self-fertilizing
hermaphrodites, rivulus can produce offspring that are genetically identical to the parent and all siblings. We can thus zero in on
evolutionary trade-offs; that is, whether antagonistic relationships exist between fitness-related traits, like fecundity and egg size,
at the genetic level, and how this might impact life history evolution. We hypothesized that there is a genetic component to life
history trade-offs, i.e., that they are heritable. To examine variation in fecundity, 14 genotypes were studied, with 5 replicate fish
per genotype for a total of 70 sexually mature fish. Eggs were collected once per week over a period of 6 weeks, and the number of
eggs laid by each fish was recorded. Eggs were photographed the following day and size (diameter) was quantified using Image]
software. Statistical analysis examined the extent to which variance in egg size and fecundity, and their correlation, is explained
by genotype. We predicted a strong trade-off between egg size and egg number, and that there would be a significant genetic
correlation between these life history traits, allowing us to project evolutionary responses to natural selection. Preliminary
findings strongly support that egg size is highly heritable, but, interestingly, we found no significant genetic variance underlying
fecundity. There also was no significant phenotypic or genetic correlation between egg size and fecundity, indicating that the
expected life history trade-off does not exist between these two traits.
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Ammonite Fossil Morphology in the James Ross Basin, Antarctica

Abstract: Ammonites are an extinct, ancient cephalopod related to the modern Nautilus; they lived with an external, chambered
shell that is commonly preserved in the fossil record. They were abundant throughout the world's oceans during the Jurassic and
Cretaceous periods (~140 million years), making them a valuable asset to relative dating and biostratigraphy. We examined the
possibility of using ammonite fossils to refine biostratigraphic correlations through quantitative taxonomy for the James Ross
Basin in Antarctica. In this area, ice coverage and the limited exposure of sediment are challenges in correlating stratigraphy, but
ammonite fossils found in areas of exposed sediment have the potential to provide information about stratigraphic relationships
between different localities. Previous work with ammonites of the genus Gunnarites in this area identified a large number
of species, but primarily relied on qualitative observations. To test the validity of these species assignments, we collected
morphometric data from physical specimens and published figures with known locality information (n=91), using both calipers
and image processing software. These data include nine parameters, each at eight positions on the shell. These parameters
include shell width, whorl height, whorl expansion rate, umbilical percentage, and several measures of shell ornamentation
features. These measurements were processed using a MATLAB script, and though some of them were non-diagnostic, umbilical
percentage and whorl expansion rate show the differentiation of two distinct species with a gradient trending across several
locations. Shell ornamentation data is still being processed and conclusions will be available in the future.

10:20 a.m.

TYLER MORGAN
Department: Chemistry

Faculty Mentor: Silas Blackstock
Department: Chemistry

Effects of ortho-fluorination on bis-(azobenzene)amine molecular switching

Abstract: There exist two isomeric conformations of azobenzene: an energetically favored trans conformation, and a less
stable cis one. Reversible interconversion between the two isomers using light is possible, which allows azobenzenes to be
used as molecular switches. Previously, a compound containing two azobenzenes linked at an amine redox center, BA, was
investigated. A homolog to this compound containing fluorines in the ortho- positions, oFBA, was synthesized, and its
switching properties were explored. The addition of ortho-fluorines increases the lifetime of the cis isomer of azobenzene
from hours to weeks, so this addition was done to test the dynamics of the azobenzene switch in a new time domain. The
photo-conversions and thermal lifetimes of the two species in their trans,trans, cis,trans, and cis,cis isomeric forms, as well as
the use of redox catalysis for rapid cis-to-trans switching for BA and oFBA are compared to determine the effect of the ortho-
fluorines on the photo-and-electro-switching properties of the azo N-N double bond isomerizations.
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Effects of ortho-fluorination on bis-(azobenzene)amine molecular switching

Abstract: There exist two isomeric conformations of azobenzene: an energetically favored trans conformation, and a less
stable cis one. Reversible interconversion between the two isomers using light is possible, which allows azobenzenes to be
used as molecular switches. Previously, a compound containing two azobenzenes linked at an amine redox center, BA, was
investigated. A homolog to this compound containing fluorines in the ortho- positions, oFBA, was synthesized, and its
switching properties were explored. The addition of ortho-fluorines increases the lifetime of the cis isomer of azobenzene
from hours to weeks, so this addition was done to test the dynamics of the azobenzene switch in a new time domain. The
photo-conversions and thermal lifetimes of the two species in their trans,trans, cis,trans, and cis,cis isomeric forms, as well as
the use of redox catalysis for rapid cis-to-trans switching for BA and oFBA are compared to determine the effect of the ortho-
fluorines on the photo-and-electro-switching properties of the azo N-N double bond isomerizations.
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Investigating Variables Driving Unionid Abundance and Biodiversity

Abstract: Freshwater mussels (order Unionoidea) are crucial to the health of freshwater ecosystems, as they filter water and
excrete easily consumable materials. Due to drought, pollution, and development of river systems, Unionids are imperiled
with over half considered endangered and many already extinct. Despite their importance and the pressing threat of more
extinctions, research into Unionid habitat selection is limited, with only a handful of scientists working on pinpointing
the factors that determine Unionid presence and success. This research would be valuable in determining how to detect
potential areas of Unionid success and to predict impacts on certain populations, which would both aid in management
and reintroduction efforts. In this study we surveyed six sites in the Sipsey River, which is known for its high Unionid
diversity and abundance, and investigated variables at three spatial scales to determine which factors could be relevant in
Unionid habitat selection. During the survey, we collected quadrat-level data at each site, including mussel abundance and
biodiversity, pH, temperature, flow, and sediment characteristics. We also collected site-level data, including active channel
width, seston quantity, discharge, and hyporheic flow. Lastly, through the use of remotely-sensed imagery and GIS operations,
we determined watershed extent, distance upstream, vegetation, and land use for each site as landscape-level data. We then
performed statistical analyses to determine which factors would best explain abundance and biodiversity at these sites.

Poster Number: 302

ANSLEY HAMID

Department: Biological Sciences
Faculty Mentor: Carla Atkinson
Department: Biological Sciences

Determining Bioturbation Variation Within Abundant Freshwater Mussel Species

Abstract: Freshwater mussels are one of the most imperiled faunal groups in the world and provide several essential ecosystem
functions such as water filtration, habitat provisioning for other organisms, nutrient regeneration, and bioturbation. Mussel
bioturbation, in the form of burial, can have important implications for biogeochemical nutrient cycles (e.g. denitrification
rates) and algal/fungal community structure on mussel shells. To understand the burial behavior and movement preferences of
mussels, we conducted a mesocosm study using three common species of freshwater mussels from the Sipsey River, Alabama:
Cyclonaias asperata, Obovaria unicolor, and Elliptio arca. We tagged individuals with color-coded floating fishing line and
separated them by species into a total of 18 mesocosms (e.g. six replicates for each species). Each mesocosm contained 20 cm of
sediment from the Sipsey River and recirculated water to mimic natural riverine flow. We measured burial twice a week for six
weeks by measuring the fishing line exposed at the surface of each mussel without disturbing their burial depth or location. Our
results show that O. unicolor had the highest range of burial depth but buried 65-70% less than C. asperata and E. arca and at
approximately half the depth. We also found no significant difference in burial frequency and depth between C. asperata and E.
arca. However, our data indicates that C. asperata tends to bury slightly more frequently and deeper than E. arca. These results
show that C. asperata and E. arca interact more with the oxic-anoxic boundary of the sediment than O. unicolor, which may have
important implications for biogeochemical nutrient recycling.
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Cost Effective Approaches to Dietary Needs of Sunda Pangolins in Captive Care: A Pilot Study

Abstract: Pangolins are the world’s most trafficked mammal, making them an important focus for conservationists globally.
The Sunda Pangolin is a critically endangered species of pangolin being poached at epic proportions in Indonesia for meat
and ethnomedical purposes, pushing it closer to extinction. As a result, more efforts are being put towards the rescue and
breeding of this species. Because of their specialized behaviors and diet, there are many financial and dietary barriers to
successful captive care. In the wild, pangolins primarily consume a diet of ants and termites. In zoos and wildlife centers,
a mix of natural and artificial ingredients must be used to meet the pangolins nutritional needs. Due to lack of availability
and high expense of many natural ingredients, wildlife centers are testing different food sources to determine alternatives.
The goal of this study is to perform diet trials with varying concentrations of an ant larvae-pupae mix and mealworms in
order to create a more cost-effective diet. The pangolins started with an expensive, 100% natural ant egg mix, and with time
larger amounts of mealworms were combined. The results were used to determine an ideal concentration of ingredients and
methods of preparation. The data will be used for a longer study involving more intense tracking of the pangolins’ health
outcomes while on the diet. Partnering with Singapore Zoo, the future implications of this research will be used to better
determine sustainable diets for captive care.
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AMANDA CUOMO
Department: Biological Sciences
Faculty Mentor: Stephen Secor
Department: Biological Sciences

Food Habits and Phylogeny Impact Organ Mass among small dessert Rodents

Abstract: Animals exhibit an adaptive interplay between their feeding habits and the form and function of their organs, in
particular, those of the digestive tract. Organ size and function can also be dictated by an animal’s phylogeny, its evolutionary
history, and relationships. For the former, there are distinct differences in gut structure between herbivores and carnivores,
and for the latter, more closely related species possess more similarities in gut structure. We explore the importance of food
habits and phylogeny on organ mass among a sympatric desert population of small rodents that vary in food habits and that
represent two distinct clades. Rodents of this study included two members of the family Cricetidae, the herbivorous cactus
mouse (Peromyscus eremicus) and the carnivorous grasshopper mouse (Onychomys torridus) and the three members of
the family Heteromyidae, all granivorous, the desert pocket mouse (Chaetodipus penicillatus), Bailey’s pocket mouse (C.
baileyi), and Merriam’s kangaroo rat (Dipodomys merriami). We asked if there are distinct species effects on the mass of
organs, whether there are significant effects of phylogeny (Cricetidae vs. Heteromyidae), and the impact of food habits,
independent of phylogeny, by comparing P. eremicus and O. torridus. All organs, with the exception of the pancreas, varied
significantly in mass among the five species. Although the Heteromyid rodents were heavier and larger, the Cricetid rodents
possessed significantly heavier liver, lungs, stomach, and kidneys. For the two Cricetids, the carnivorous O. torridus possessed
significantly heavier liver, stomach, and small intestine, whereas P. eremicus possessed heavier lungs and full cecum and large
intestine. The larger stomach of O. torridus supports their large carnivorous meals of scorpions, insects, and small vertebrates,
whereas the enlarged cecum and large intestine of P. eremicus houses the fermentation of and further break down of their
herbivorous meals. For these five rodent species, phylogeny and food habits have significant effects on the mass of organs
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Department: Geography

River Engineering Takes Extreme Mussel Power: Freshwater Mussels in Alabama's Sipsey River
Abstract: Alabama’s rivers contain the highest diversity of freshwater mussel species in North America. Previous works have
studied mussels in the Southeastern US but have failed to address how they may act as “ecosystem engineers” to drastically
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alter the shape of their fluvial habitat over time. In this paper we evaluate how mussels contribute to the development of river
morphology along a 5 km reach of Alabama’s Sipsey River between 1965 and 2017. Channel dimensions were calculated for
georeferenced historical aerial imagery and current Google Earth satellite imagery and were compared. Differences were
found for sinuosity and extent of lateral migration at sites of high and low mussel concentrations. At the site of high mussel
concentration, lateral migration was minimal over the period studied while the channel experienced higher later migration
in areas of low mussel concentration. These data may suggest mussels play an active role in stabilizing river sediments and
mitigating changes to river structure over time. Freshwater mussels are long-lived, with some individuals aged at over 100 years,
and determining the extent of their contributions to river geomorphology at the decadal timescale may inform and bolster
conservation efforts for species nearing extirpation from their native habitats in Alabama.
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Faculty Mentor: Michael Steinberg
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Belize Mapping Project: Modernization of Geospatial Landscape Analyses

Abstract: The Belize Mapping Project is housed within the Natural Resources Conservation and Mapping Lab in the Department
of Geography under the direction of Dr. Michael K. Steinberg and in partnership with the Bonefish and Tarpon Trust. In 2016,
tourism contributed 14.1% of the national GDP of Belize, 6% of that a direct beneficiary of sportfishing, a form of ecotourism
defined by the Bonefish and Tarpon Trust as, “[fishing] species for which there would be no commercial sale, possession or
harvest (i.e., catch and release only).” Sportfishing is one of Belize’s fastest growing industries, peaking the interest of fishermen
and conservation organizations alike. In order to maintain the positive economic trend, it is critical to implement protective
measures to ensure the industry’s long-term sustainability, through legislation, regulation, and continuous habitat analysis.
Currently fishermen collaborate by individually denoting on printed maps the areas where popular sportfish, such as Bonefish,
Tarpon, and Permit, can be found, and then sharing these maps within the Belizean fishing community. The goal of this project is
to improve methods of identifying Belizean marine landscapes critical to sustaining healthy populations of these sportfish, with
the purpose of implementing protective management strategies in these areas. The project also enlists the help of local fishing
guides as &€cecitizen scientists’ to work collaboratively with conservation officials to better protect the species and habitats that
the industry relies on. Kayla Meeks, a Junior in the Randall Research Scholars Program, is the primary author of this project, and
is working on publishing digitized habitat maps along the Belize Barrier Reef. The new digital format will allow fishermen and
conservation agencies to efficiently collaborate their efforts for mutual economic and environmental benefits.
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Department: Chemistry
Faculty Mentor: David Dixon
Department: Chemistry

Determining the Lewis Acidities and Redox Properties of MOF-2 Nanoclusters

Abstract: Metal organic frameworks (MOFs) are a class of organic/inorganic hybrid materials receiving significant attention for
the uptake and removal of harmful greenhouse gases that are released as a byproduct of coal combustion. MOFs are expensive to
synthesize and have been shown to readily degrade following the adsorption of flue gases, thus raising questions about the viability
of using MOFs for flue gas sequestration. The chemical properties of MOFs, specifically their Lewis acid-base and redox properties,
can help provide insight into their roles as potential catalysts and lead to the design of MOFs with longer in-use lifetimes. The
two-dimensional nanosheet MOF-2 consists of several divalent metal centers and serves as an ideal candidate for computational
modeling. Computational electronic structure approaches are being used to predict the structures and thermodynamic corrections
of neutral, anionic, cationic, and fluorinated M-MOF-2 cluster models (M=Fe, Co, Ni, Cu, and Zn). This data can be used to
predict the electron affinities (reducibility), ionization potentials (oxidizability), and fluoride affinities (Lewis acidity) of MOF-2
cluster models. This understanding provides a means of ultimately reducing MOF degradation while providing a more practical
method of acid gas conversion by MOFs. This data provides insight into the effect of metal identity. Natural bond orbital analysis
was also performed to probe the oxidation, spin, and localization of the electrons in the calculated cluster models. This work was
supported by UNCAGE-ME, an Energy Frontier Research Center led by the Georgia Institute of Technology and funded by the
U.S. Department of Energy, Office of Science, Basic Energy Sciences.
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Investigation of N-type Thermoelectric Composite Films Containing Bismuth Sulfide

Abstract: Thermoelectric materials use a thermal gradient to generate electricity by utilizing n-type and p-type materials in
circuit. N-type materials are semiconductors that transport excess electrons while p-type materials transport 4€oeholesa€KX.
As thermal gradients are widely present in the environment, there is considerable interest in using these materials in a
variety of applications ranging from collecting waste heat from water pipes to powering deep space probes. It is difficult
to optimize thermoelectric parameters in single-phase materials, an issue that can be remedied by utilizing composites.
While the majority of studies focus on p-type composites, this project investigated a possible n-type material composed of
Bi2S3 nanowires in a polymer known as poly{[N,N’-bis(2-octyldodecyl)-naphthalene-1,4,5,8-bis-(dicarboximide)-2,6-diyl]-
alt-5,5’-(2,2’-bithiophene)} or P(NDI20OD-T2). It was hypothesized that the composites would exhibit properties desirable
for thermoelectric applications. The Bi2S3 nanowires were synthesized by a hydrothermal technique and characterized by
x-ray diffraction and electron microscopy. To test the properties of the material made from the nanowires and polymer, thin
films of the composite was deposited on a substrate and the electrical conductivity and Seebeck coefficient were measured.
Preliminary measurements showed negative Seebeck coefficients which are indicative of n-type materials.
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New Palladium Precatalysts for the Coupling of Sterically Demanding Aryl Bromides with Aniline Derivatives

Abstract: The Shaughnessy group has previously developed a series of palladium precatalysts that can function in carbon-nitrogen
(or other carbon-element) bond formation. More specifically, these catalysts can be a powerful tool in the formation of arylamines.
Arylamines are present in a wide variety of pharmaceuticals, electronic chemicals, and agricultural chemicals and can be made
through the reaction of an aryl halide and an aniline derivative. Despite their prevalence, the efficiency and effectiveness of their
formation can be improved. The objective of the project is to determine the effectiveness of four palladium precatalysts in catalyzing
the formation of arylamines. This can be achieved by identifying how the precatalysts interact with substrates of different sizes and
understanding which reaction temperatures yield the most product. Three of the four precatalysts are palladium dimers, each with
different carbon substituents, and the fourth precatalyst is a palladium monomer. The project method begins by reacting an array of
aryl bromides with aniline or an aniline derivative (2,6-diisopropylaniline) using four separate palladium catalysts in the presence
of sodium tert-butoxide and the solvent toluene. Each reaction is catalyzed in a small vial prepared in a nitrogen (air-free) glove
box and tested under a set of temperatures ranging from 20 A°C to 60 A°C. Nuclear magnetic resonance (NMR) analysis and gas
chromatography are utilized to determine the efficiency and substrate conversion of each reaction. Ongoing results indicate that
the current palladium catalysts operate efficiently near 40 A°C for a variety of aryl bromide substrates. The effect of steric hindrance
is less clear; highly hindered substrates do not necessarily appear to have lower conversion rates. In the future, a wider array of
reactants needs to be catalyzed to more accurately determine temperature effects and the role of steric hindrance in the formation
of arylamines.
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Ab initio calculations of the structural, electronic, and magnetic properties of the Inverse Heusler Cr2FeSiA

Abstract: Heusler alloys have attracted a lot of research interest seeking to exploit their tunable material properties in realizing
spintronic devices. They are characterized by the chemical formula X2Y Z in a face-centered cubic structure with either L21 (Full
Heusler) ordering or Xa (Inverse Heusler) ordering with four sublattices. We report results based on first principles calculation
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for Cr2FeSi identified to be stabilized in Inverse Heusler phase, in the framework of the Density Functional Theory used for
many a€“body quantum mechanical systems. The calculations are completed using the Projector Augmented Wave Method
for the wavefunctions and the Generalized Gradient Approximation for the Exchange-Correlation function. This structure
was identified from high-throughput calculations as promising for successful formation in experiments, so we are probing the
structural, electronic, and magnetic properties of Cr2FeSi with further rigor.
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OpenWage

Abstract: Pay disclosure is a protected right which improves market efficiency by exposing discrimination, informing
negotiation, and empowering collective bargaining. The right to disclose pay was first established by the National Labor
Relations Act in 1935 and later became foundational to the exposure of gender discrimination under the Equal Pay Act
in 1963. President Obama further protected pay disclosure with the Non-Retaliation for Disclosure of Compensation
Information executive order in 2014.

Existing salary websites like Glassdoor and Payscale are inadequate platforms to disclose pay for three major reasons:
unverified forms, proprietary ownership, and analytical obstruction.

Absent employment verification allows for the creation of fake and duplicate entries. This vulnerability renders the data
unusable for salary estimation and too inaccurate for meaningful analysis. Additionally, rather than providing users with the
benefits latent in their data, proprietary salary websites withhold and sell user data for profit to employers. Reliance upon
corporation funding disincentivizes company-level fair pay analysis. Despite the prevalence of nationwide pay inequality, pay
factor data is suppresseda€’even from users affected by gender and racial pay discrimination.

To address these inadequacies, we developed the salary website OpenWage. Employment is first verified by work-email
using a one-time password (OTP). Employers are identified using the domain name, and a hash of the email address is stored
to prevent duplicate entries.

Salaries are then fed into a regression model to determine the strongest predictors of pay. The model considers education,
experience, tenure, job difficulty, management level, and gendera€’the predictors in Logib softwarei€”as well as race and
union status. Cross-validated lasso regression evaluates each factor while controlling for the others. The relative magnitude
of pay differences attributable to race and gender provide a measure of discrimination within the company. Comprehensively,
the factor weightings may be used to produce accurate salary estimates.
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The Bottom-Up Effect of Freshwater Mussels on Stream Productivity

Abstract: Stream primary productivity represents the overall production of organic matter by primary producers within a
stream ecosystem. This source of organic material and energy is crucial to the structure and function of freshwater ecosystems
as it comprises the base of the food web. Freshwater mussels are believed to cause a salient positive effect on the net primary
productivity in streams due to their role in nutrient recycling in freshwater streams. We sought to determine the effects
of live mussels and mussel species on primary productivity. In order to quantify the bottom-up role of mussels in stream
productivity, we seeded 24 recirculating mesocosms with six individuals of three different species of mussels collected from
the Sipsey River, Cyclonaias asperata, Elliptio arca, and Obovaria unicolor and six mesocosms without mussels as a control.
An individual mesocosm contained six mussels of the same species with a total of six replicates of each treatment and six
control mesocosms without mussels. Each mesocosm contained two silica discs adhered to a tile to allow for algal and
bacterial colonization. After two weeks allowing colonization in the mesocosms, the silica discs were collected. These discs
now contained the microorganisms generated by the freshwater mussels. We first estimated algal biomass on the discs by
extracting the chlorophyll and estimating the concentration using a UV-spectrophotometer. In addition, to estimate gross
primary productivity, we incubated the discs in a 50mL container in the light for 2-3 hours and measured the dissolved
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oxygen from start to end. We then followed this with 2-3 hour incubation in the dark and the dissolved oxygen was re-measured
which gives an estimation of respiration rates. Collectively the difference between gross primary production and respiration allows
us to estimate net ecosystem primary production. Primary productivity necessitates light, therefore, the difference of the measured
values will give us the net primary productivity of the mesocosms. Our results indicated a positive correlation between the mussel
biomasses and primary production. Algal biomass was significantly higher in the Elliptio arca treatments, but the other treatments
were not significantly different than the control tanks. All three species treatments had higher gross production and net ecosystem
production than the control mesocosms, but there was no difference in respiration rates. Our results indicate mussels have a strong
bottom-up influence on stream food webs as indicated by increased stream productivity in our mesocosm experiment.
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Influence of ATL9 Protein Expression on Fungal Infection of Arabidopsis

Abstract: Fungal pathogens cause a wide range of different diseases in plants and are able to infect essential crops such as potatoes,
cucumbers, and tomatoes. Infection by fungal pathogens can lead to a decrease in crop production, impacting the economy
and threatening food security for communities reliant on those crops. Our project focuses on ATL9, an E3 ubiquitin ligase in
Arabidopsis thaliana that is involved in the plants response against G. cichoracearum, an obligate fungal pathogen. Our results
show that ATL9 expression is induced in response to chitin, a conserved fungal elicitor. Additionally, we have shown that atl9
knockout or overexpression can influence several aspects of the defense response such as callose deposition and the hypersensitive
response, which ultimately influence the plant’s ability to survive infection.
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Drug Discovery and Stability Testing for Potential Treatments of Neurodegenerative Disease

Abstract: Currently used classical drug discovery approaches from natural samples often yield known substances and demand high
resource commitment. Therefore, a need exists for novel approaches that can meet the demands of the drug discovery process from
natural samples. This is currently being accomplished through the development of newly designed bioassays (cell membrane affinity
chromatography column, CMAC) for use in screening experiments. These bioassays are aimed at the identification of compounds
stimulating the WNT-12-catenin pathway, which is implicated in neurodegenerative diseases (most notably Alzheimer’s Disease).
A library of natural compounds with neuroprotective potential will be generated as the result of these screening experiments, and
these compounds will be tested further on C. elegans model organisms.

In testing on model organisms, an issue arises in the potential incompatibility between the aqueous Nematode Growth Media
(NGM) on which the C. elegans are grown and the highly lipophilic compounds being screened. Due to this, testing of the stability
of these compounds on the NGMs is crucial to ensure accurate results in the dose-response curves of these organisms. Currently,
there is no standardized protocol on the homogenization and extraction methods that this stability testing requires. This project
focuses on the isolation and elucidation of pharmacologically active compounds and the creation of an optimized method for
stability testing of these compounds.

Poster Number: 315

TYLER HALE

Department: Biological Sciences
Faculty Mentor: Laura Reed
Department: Biological Sciences

Odorant Binding Proteins and the Microbiome
Abstract: The microbiome has long been hypothesized to have a significant impact on human brain function and the ability
to modulate behavior. Although the gut microbiome of Drosophila melanogaster is known to influence many physiological
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processes including immune function, metabolism, and even feeding and mating behavior, the molecular mechanisms for
these interactions aren't fully understood. Odorant-binding proteins (Obp’s) transport hydrophobic odorant molecules to
their complementary olfactory receptor in the aqueous environment of the sensilla and are also known to be ectopically
expressed in the gut. Obp’s interact with primarily lipophilic compounds, such as short-chain fatty acids (SCFA’s), which
are commonly produced as byproducts of microbial metabolism. Also, at least one Obp is known to be upregulated in the
presence of certain microbiota. This study seeks to explain the effect of a high sugar diet and the presence of the microbiome
on the expression of odorant-binding proteins in the gut in order to understand the possible function of odorants as signaling
molecules for communication between Drosophila melanogaster and its microbiome.

Poster Number: 316

MARGARET KALKA, ANTHONY FANT
Department: Biological Sciences

CAROLINE TERRY
Department: Psychology
Faculty Mentor: Ryan Earley
Department: Biological Sciences

Sex differences in terrestrial jumping performance and its repeatability in an amphibious fish

Abstract: An organism's ability to perform at a high level is essential for its survival. However, the effect of sex on an organism's
performance has not been commonly studied. The mangrove rivulus fish (Kryptolebias marmoratus) is able to change sex
from hermaphrodite to male, and can live on land for 2 months, where it navigates by jumping. We aim to determine the
extent to which variation among individuals in jumping performance is repeatable, and whether the sexes differ in their
absolute jumping abilities as well as the repeatability of performance. We hypothesized that there would be sex differences
in distance jumped as well as in the number of jumps performed. We conducted jumping performance assays on 74 fish
(37 hermaphrodites and 37 males) three times over the course of six weeks. The assays were then analyzed using Image] to
process the number of voluntary and probed jumps in each trial, as well as the jump distance. Our results showed that there
was a significant sex difference in jumping performance across the three trials. Hermaphrodites excelled at jumping long
distances, especially during the second trial. The difference of performance across trials might be explained by hermaphrodites
dumping their eggs due to stress after the first trial, allowing for greater energy allocation from egg maintenance to jumping
capacity for the second trial. Further histological research is required to confirm this hypothesis, providing a window for
follow-up studies. Males were consistently poor jumpers across trials for both voluntary and probed jumps types. There was
considerable among-individual variation in jumping ability for both males and hermaphrodites. Our results also showed a
significant amount of within-individual variation and thus, no repeatability in either voluntary or probed jumps for males.
Hermaphrodites were significantly repeatable, suggesting that jumping performance is a heritable trait only in this sex. This
study has implications for understanding how the evolutionary trajectory of performance might differ between the sexes.
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Paleoflood Reconstruction of South Sauty Creek, AL

Abstract: Paleofloodreconstruction is important in expandinga streamy’s discharge record. Limited flood records can
complicate predictions of large scale flood events. Botanical evidence (tree scar heights) and paleostage proxies (boulders
diameters)can reconstruct paleodischarge values past the use of historical written records or instrumental stream gauge.
This study analyzes imbricated boulder fields in South Sauty Creek. Using the size of the boulders, the discharge required
to move them can be determined from paleocompetence equations and then compared to the current record of the channel
and surrounding tributaries of the Tennessee River. A Digital Elevation Model extracted from Buck’s Pocket State Park
LIDAR data was then run through ArcMap to extract cross sections for use in HEC-RAS 5.0. Discharge data collected from
the streams were then run through the HECRAS 5.0 model using the step backwater approach to calculate discharge values.
Next, a map was created of the watershed using ArcMap using the stream data and surveyed coordinates from the boulders.
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This information further extends the stream discharge record and can be used to inform future hydrologists, city planners,
and developers on the stream’s hazards and whether or not extra precautions to protect human activities are necessary.
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Implications for Ammonite Ecology and Phylogeny from Carbon Isotopes

Abstract:A mmonites are a diverse group of externally-shelled cephalopods extant from the Early Jurassic (~200 Ma) until
the Cretaceous-Paleogene (K-Pg) mass extinction 66 million years ago (66 Ma). Ammonites are widely used as index fossils,
but due to a lack of modern analogues, it has been difficult to evaluate potential paleoecological and behavioral differences
across ammonite morphologies. It has been proposed that morphological differences between ammonite families reflect
active and passive swimming styles between ammonite genera thuswhich influenceding metabolic rates. This theory suggests
that more hydrodynamic morphologies, such as planaspiral ammonites, were active swimmers with a high metabolic rates,
and other less hydrodynamic morphologies, such as baculitids, were more passive with a lower metabolic rates. To investigate
this relationship, we utilized stable isotopic analysis of fossilized shell material to compare the carbon isotope (1'13C) values
from planaspiral, scaphitid, and baculitid ammonites as well as contemporaneous benthic (bottom-dwelling) mollusks. We
incorporated bBenthic mollusks in the study to provide a standard of reliable comparison due to their immobile nature
relative to free swimming ammonites, and they represent extant groups which allows for a more established understanding
of theirwhose physiology is better understood than extinctrelative to ammonites. We sampled Cretaceous age (~70 Ma)
fossils from the Western Interior Seaway of North America were sampled using a computerized micromill or hand drill
and analyzed the material withby the isotope ratio mass spectrometer in the Alabama Stable Isotope Laboratory (ASIL).
Preliminary results yielded an overlap in the 1"13C values of baculitid and planaspiral ammonites. This finding suggests
either comparable metabolic rates between the two genera -a€“ thus refuting the initial theory regarding linkingrelations
between morphology to metabolism -4€“ or implying that I"13C does not record metabolic rates and is instead resulting
from another factor. Similarities in oxygen isotopic (1"180) values between the two morphologies indicate a shared position
in the water column during life.. Further results, from scaphitid ammonites and benthic mollusks, will provide a broader
framework for comparison and will be presented at the conference.
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Synthesis of Emissive Lead-Free Inorganic Antimony Halide Quantum Dots

Abstract: Recently, a great deal of attention has been paid to perovskite materials, specifically lead halide perovskite quantum
dots (QDs), because of their potential as light absorbing material for efficient photovoltaics. The high toxicity of lead is an
issue in the application of lead halide perovskite QDs because they are unsafe for the environment and humans. Instead
of utilizing lead in the halide perovskite QDs, antimony was instead substituted to synthesize stable and luminescent
Cs3Sb2Br9QDs. The full-inorganic antimony QDs were synthesized using a ligand-assisted reprecipitation method. We
were able to determine an optimal time for synthesis by monitoring the effect on fluorescence intensity as a function of
time. Peak fluorescence intensity has been determined to be at 413 nm with a band gap of 3.0 eV, and a full width at half
maximum of 56.5 nm. These lead-free, full-inorganic antimony perovskite QDs show potential for efficient and tunable
photoluminescence with improved quantum yield, opening up the scope of fabrication of efficient light emitting devices such
as organic light emitting diodes (OLEDs) and light emitting electrochemical cells (LECs).
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UV-Assisted Co304 Nanorod Synthesis

Abstract: A UV-assisted method was used to synthesize polyelectrolyte-mediated Co304. Highly ordered, rod-shaped Co304
nanocrystals were synthesized by UV irradiation. By using Polyethylenimine (PEI) as a stabilizer, the nanocrystals were grown
into nanorods at both room temperature and ambient pressure. While further study is still needed to complete determination
of the mechanism of nanorod formation, UV-vis has allowed a reasonable mechanism to be proposed. Experimental
results indicate that varying the molar ratio of PEI to precursor Co2+ prior to irradiation allows some manipulation in
the morphology of synthesized Co304 nanorods. HRTEM and Raman spectroscopy was employed to characterize the
morphology of the nanorods in the PEI matrix. The crystalline structure of the Co304 nanorods was initially obtained by
XRD, and lattice parameters from TEM confirmed the structure. These studies showed that the synthesized nanorods were
single-crystal materials in a spinel phase rather than amorphous particles. Overall, we believe this UV-assisted synthesis to
be a novel way of preparing crystalline C0304 nanorods at room temperature and ambient pressure.
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Synthesis and Properties of Heterogeneous and Homogeneous Transition Metal Catalysts

Abstract: The improved efficiency of reactions by using transition metal catalysts makes these materials highly relevant when
considering the industrial synthesis of organic compounds necessary for polymers, pharmaceuticals, and agricultural chemicals.
There are two main types of catalyst: heterogeneous, where the catalyst is insoluble in the reaction phase, and homogeneous, where
the catalyst is soluble in the reaction phase. New heterogeneous catalysts involving Earth-abundant metals have been prepared
by dispersing metallic particles in a polymer for catalytic use. Several ligand-metal combinations were considered to add to the
polymer, which would then be pyrolyzed to activated carbon. The chemical structure of the ligands was selected to mimic the
resorcinol monomer used in polymerization and to contain functional groups that would aid solubility. Candidates included a
salen Schiff base and protoporphyrin IX. Metals used in the coordination included Cu, Co, Ni, and V. Multiple characterizations
were carried out including ATR-IR, MALDI-TOF MS, and UV-vis. New homogeneous palladium precatalysts were investigated for
Hartwig-Buchwald amination reactions of aryl bromides and amines. Palladium aryl bromide dimer complexes that are catalytic
intermediates were tested as precatalysts. The ligands associated with the dimers include a neopentylphosphine group and an aryl
group, with steric variations on the aryl groups being explored. Both alky and aryl, primary and secondary amines were considered
for these reactions, ran at 25, 40, and 600C for 24 hours. Relative conversions were determined though GC intensities. For non-
aromatic amines, bulky amines tended to have lower conversion than less hindered ones, performing better with the dimethylphenyl
precatalyst. Aromatic amines, especially with larger pi-conjugation, had better conversions with the phenyl precatalyst compared
to the dimethylphenyl precatalyst.
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Postprandial remodeling of organs and intestinal tissues by the boa constrictor

Abstract: In this project, I am examining the capacity for organ remodeling with feeding and fasting for the boa constrictor
(Boa constrictor). The boa constrictor is a relatively large boa that ranges from central Mexico through South America. It
is a sit-and-wait forager and therefore feeds relatively infrequently. Characteristic of infrequently feeding pythons is the
rapid upregulation of digestive performance and remodeling of tissues with feeding, followed by downregulation of organ
performance and tissue atrophy once digestion has completed. As part of a research program to identify the magnitude
of postprandial responses and the underlying mechanisms of tissue remodeling for infrequently feeding snakes, I am
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characterizing the changes in the mass of organs and in intestinal histology with feeding for the boa constrictor. Organs
were removed and weighed from snakes sacrificed fasted (30 days since last meal) and at 12 hours, 1 day, 3 days, and 6
days after feeding. From these same snakes, sections of their small intestine were fixed in formalin solution and prepared
for light microscopy. Boas experience significant increases in the mass of the esophagus, liver, and kidney within 1 day
and of the stomach, pancreas and small intestine within 3 days after eating. Most noted are the respected increases of 74%,
87%, and 112% for the pancreas, liver, and small intestine. In contrast, the gall bladder loses weight as bile is secreted for
digestion. Feeding also induces remodeling of the intestinal mucosa including the thickening of the mucosa layer and
hypertrophy of the epithelial enterocytes, the cells responsible for nutrient uptake. Infrequently feeding boa constrictors
exhibit the characteristic rapid remodeling of their organs and tissues with feeding that will ensure the eflicient digestion and
assimilation of their large meals.
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Atlantic Ocean Sea Surface Temperatures and Austrian Snowpack Variability

Abstract: The identification of Atlantic Ocean (AO) Sea Surface Temperature (SST) teleconnections with Austrian Alpine
snowpack may prove valuable in explaining decadal patterns of snowpack variability. Typically, established climatic
signals such as the Atlantic Multi-decadal Oscillation (AMO) and North Atlantic Oscillation (NAO) are used to establish
relationships with the AO and snowpack variability. In addition to evaluating the AMO and NAO, the current research
applied the Singular Value Decomposition (SVD) statistical method to AO Sea Surface Temperatures (SSTs) and snowpack.
We identified a potential AO SST region in the mid AO that may explain decadal variability of Austrian Alpine snowpack.
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New Methods for the Synthesis of Stereodefined Imidoyl Halides and Biologically Active Diarylmethanamines

Abstract: Chiral diarylmethanamines are integral to several biologically active drugs, yet production of these compounds is
typically low yielding and wasteful. Considering the importance of chiral diarylmethanamines in current drug production
and in the discovery of new biologically active compounds, more efficient methods for their preparation are attractive. This
project involves development of new methods to prepare stereodefined imidoyl halides to serve as direct precursors to chiral
diarylmethanimines as found in drugs such as Zyrtec®. Our approach features commercially available materials employed
in a comparative determination of the highest yielding and shortest route. This work will reveal a more efficient and cost-
effective approach for the synthesis of drugs and new drug candidates bearing chiral diarylmethanamines.
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Are ultraconserved elements an informative marker for reconstructing deep molluscan phylogeny?

Abstract: Because of their incredible diversity, economic value, and ecological importance, there has been great interest in
resolving evolutionary relationships among major lineages of Mollusca. Genomes of diverse animals have been shown to
contain ultraconserved elements (UCEs), regulatory sequences with utility as phylogenetic markers. Thus, the goal of this
work was to determine whether UCEs are present in mollusc and related animal genomes and if they have utility for inferring
evolutionary relationships. We used the program Phyluce to screen for UCEs in published and newly sequenced genomes
from 21 molluscs and 5 outgroups. UCEs were sorted by evolutionary rate and concatenated data matrices were assembled for
all UCEs, the slowest evolving A% of the UCEs, and MARE-reduced versions of both of these datasets. Maximum likelihood
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(ML) trees were inferred for each partitioned matrix using RAXML 8 with a standard partitioning scheme and a custom
partitioning scheme developed with SWSC-EN and PartitionFinder2. Phyluce identified 74,652 putative UCEs sampled
for at least four taxa. Our filtering strategy reduced this to 982 UCEs shared among at least 20/26 taxa. Our results using
these UCEs were consistent with recent phylogenomic analyses. However, different analyses supported varying placements
for Monoplacophora; this clade was sister to Cephalopoda in some analyses and sister to the rest of Conchifera in others.
This work demonstrates the utility of UCEs for studying molluscan evolution and highlights a need for further studies on
placement of Monoplacophora.
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The Effects of Type 2 Diabetes on High Frequency Hearing Loss

Abstract: Hearing loss is a global condition that is increasing in its prevalence. A It can cause a decrease in the quality of life,
as well as affecting personal and societal financial costs. Many of the risk factors associated with hearing loss include smoking,
cardiovascular disease, and noise exposure, but current available literature has established that those with diabetes are at an
increased risk to develop hearing loss. Despite this understanding, it appears that hearing loss is still not recognized as a
complication of diabetes. Type 2 Diabetes mellitus is a pervasive, worldwide condition that is currently the 7th leading cause
of death in the US. A According to the Centers for Disease Control and Prevention, about 9.4% of the US population, had
diabetes in 2015. Particularly in the state of Alabama, approximately 12.0% of adults are affected by the metabolic disorder,
and this rate is advancing at epidemic proportions. While a considerable amount of research has been directed towards
Type 2 Diabetes and its effects, this study intends to specifically analyze the incidence of high frequency hearing loss as an
additional complication. Recent studies investigating this matter have produced inconsistent results, and with the increasing
prevalence of hearing loss and diabetes in both rural and urban communities of Alabama, it becomes a more pressing matter
to substantiate the association. Physicians may not be counseling their patients about high frequency hearing loss as a risk
factor for diabetes. This study was conducted to examine correlates of hearing loss in a representative sample of diabetic
adults in Alabama, and to examine the extent of high frequency hearing loss in a comprehensive manner. The data used was
from hearing tests collected from the Here Hear Alabama project with individuals who self-reported a diabetes diagnosis,
resulting in a sample of 18 people with diabetes and 61 without. There were 25 males and 54 females who were primarily
African American/Black or White. The results demonstrated that among Alabama residents, there existed an association
between Type 2 Diabetes and high-frequency hearing loss. Though this rate of high frequency hearing loss was higher in
those with diabetes, our results found that they were not significantly different from those without diabetes. This could be
attributed to the lack of participants with diabetes, and future studies should focus on having a larger sample of those with
diabetes. Additionally, age, gender, race, and income were examined, and were found to be significant variables in explaining
the outcomes.
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Characterizing physiological mechanisms of I+-amanitin toxin tolerance in mushroom-feeding Drosophila

Abstract: Novel adaptations can allow organisms to move into different niches and utilize resources that they were previously
unable to use. The mechanisms that produce novel morphological adaptations are an active area of research; however, less is known
about biochemical adaptations. One novel biochemical adaptation discovered in several species of Drosophila in the immigrans-
tripunctata radiation is tolerance to the compound I+-amanitin. This toxin is the main component of Amanita phalloides death cap
mushroom toxin and is fatal to most eukaryotic organisms. The toxin acts by binding to RNA Polymerase II, which inhibits mRNA
production. The physiological mechanisms of tolerance are unknown for these flies. In this study we will focus on identifying the
mechanism of tolerance through comparisons of metabolite abundance (metabolome) and gene expression (transcriptome) in eight
species. We will harvest third instar larvae Drosophila reared on diets including I+-amanitin, a natural toxin mix, and control diets
without the toxin. We will look for differences in transcriptome and metabolome between the treatments. Data gathered through
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these comparisons will help to illustrate the physiological mechanisms being used to detoxify the toxin and other mechanisms that
may prevent it from affecting RNA polymerase.
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The Influence of Natural Diet and Microbiota Community on Metabolic Phenotype of Drosophila melanogaster

Abstract: As a main contributor of significant physical and mental health issues in the modern world, obesity is an increasing
global epidemic that is caused by multiple factors including genotype, hormonal misregulation, psychological stress, and gut
microbiota. Our project investigates the influence of microbiota communities acquired from the environment and horizontal
transfer on traits related to obesity such as weight gain, fat storage, and blood sugar. To test for specific microbial effects, the
study uses the novel approach of raising Drosophila melanogaster from ten, wild-derived, genetic lines (DGRP) on a diet
containing naturally rotten peaches, which preserves genuine microbial conditions. In order to control for the effect of the
living microbiota community, we also used an autoclaved peach diet. Our preliminary results show evidence of differences
in microbial composition between lab and peach food as well as decreased weight and triglyceride concentrations of the flies
raised on natural diets. Conversely, flies raised on diets without living microbiota from the diet exhibited significant weight
gain. However, the presence of parental microbiota was partially able to restore the original phenotype. Thus, the results
suggest that live microbial communities play an active role in shaping metabolic phenotypes. Interactions between parental
microbiota, diet, and genotype significantly influenced the metabolic profile, further supporting the idea that obesity within
D. melanogaster is multifactorial.
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Tree Stories: a dendrochronological survey of paleostage indicators in South Sauty Creek

Abstract: Dendrochronological dating methods can be applied to learn more about past large floods that are missing in stream
flow records. South Sauty Creek (Bucks Pocket State Park, AL) regularly experiences large floods but the stream gauge record
only extends to 2011. We analyzed the growth rings of trees to reconstruct the timing and severity of past flood events in South
Sauty Creek. Trees with scars from flood damage were specifically chosen to quantify the size and date of the floods. Trees were
dated to have germinated as early as the 1890s, with the mean age for the species (Quercus alba and Fagus grandifolia) being
90 years old. After analyzing the cores, scar tissue found in 3 of the tree cores reveal a major flood event in the 1970s, multiple
false rings from many of the cores show evidence of floods in the 1950s, 1990s, and 2010s. False rings in 2 cores show a freezing
season occurred in the 1950s. Once the data is paired with a boulder-based paleoflood reconstruction of the channel and run
through a HEC-RAS 5.0 model, the flood history of at least the last 150 years will be modeled and dated. If the data collected
extends the flood record, the methods used can be applied to other watersheds that may experience episodic flooding.
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Analyzing Meteorites to Increase Understanding of the Surface Composition of Planetary Bodies
Abstract: The asteroid belt, which lies between Mars and Jupiter, is composed of fragments of partially-formed planets,
caused by collisions from the formation of our Solar System. Asteroids act as a historical record of time that encapsulates the
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conditions of the Solar System from the beginning. We can study asteroids most effectively in a laboratory setting using their
meteorites. We are developing a reliable method using light interaction to identify minerals in meteorites that relate to minerals
seen on the surfaces of asteroids. To create this method, we are studying samples that are good analogs of planetary bodies like
the Moon and Mars, and we will study the Howardite-Eucrite-Diogenite (HED) meteorites, which originate from the asteroid
Vesta. We examine them using petrographic methods to understand the composition of these samples. Following this study, the
analogs and meteorites will be analyzed using Fourier Transform Infrared (FTIR) spectroscopy, which will measure the sample’s
absorption of light across important wavelengths that correspond with different compositions of minerals. The minerals we
discover will hint at the conditions of the Solar System when that asteroid formed since growth rates and composition are
affected by the amount of heat and pressure available. The use of analog samples will help us develop the method and ensure
the integrity of the results. We have taken samples of basaltic lava flows of known composition and are currently using FTIR
to calibrate the instrumentation. Developing this method will allow us to pair other meteorite samples to their parental bodies
and investigate further into the history of the asteroids, which will allow us to increase our understanding of our Solar System.
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An Examination of the Importance of Hemilability Over Bite Angle in Hybrid Bidentate Ligands of Palladium Catalysts

Abstract: Catalyst systems employing bidentate ligands with weak and strong sigma donors have been shown to have relevance
in the copolymerization of ethylene with polar monomers. Recently, there have been combinations of a variety of possibilities of
weak and strong donors. Specifically, those focusing on variants of bisphosphinemonoxides (BPMO) with strongly coordinating
phosphine and weakly coordinating phosphine oxide sites. Recent work has shown that the rigidity of a N-heterocyclic
carbene (NHC), a strong sigma donor, in combination with a phosphine monoxide, a weak sigma donor, are effective in the
copolymerization of ethylene with polar monomers. However, the bite angle in these complexes was small, allowing a more rigid
catalyst center. We hypothesize that having a larger bite angle will not affect the catalyst system, and the importance thereof
is the hemilability of the phosphine monoxide moiety. Herein is described the synthesis, isolation, and reaction surveys of a
series of bidentate BMPO based ligands. Shown is the synthesis of tertiary phosphine/phosphine oxide-based derivatives, NHC/
phosphine oxide-based hybrids, the synthesis of palladium species thereof, and examination of the hypothesis: is the hemilability
of the phosphine monoxide moiety or the rigidity of the backbone the key for success of the polymerization. Examination and
evaluation of relevant polymerizations will be shown, and then compared against literature standards.
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in the copolymerization of ethylene with polar monomers. Recently, there have been combinations of a variety of possibilities of
weak and strong donors. Specifically, those focusing on variants of bisphosphinemonoxides (BPMO) with strongly coordinating
phosphine and weakly coordinating phosphine oxide sites. Recent work has shown that the rigidity of a N-heterocyclic
carbene (NHC), a strong sigma donor, in combination with a phosphine monoxide, a weak sigma donor, are effective in the
copolymerization of ethylene with polar monomers. However, the bite angle in these complexes was small, allowing a more rigid
catalyst center. We hypothesize that having a larger bite angle will not affect the catalyst system, and the importance thereof
is the hemilability of the phosphine monoxide moiety. Herein is described the synthesis, isolation, and reaction surveys of a
series of bidentate BMPO based ligands. Shown is the synthesis of tertiary phosphine/phosphine oxide-based derivatives, NHC/
phosphine oxide-based hybrids, the synthesis of palladium species thereof, and examination of the hypothesis: is the hemilability
of the phosphine monoxide moiety or the rigidity of the backbone the key for success of the polymerization. Examination and
evaluation of relevant polymerizations will be shown, and then compared against literature standards.
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Synthesis and characterization of CuBiS2 nanocrystals through scaffold particle CuSbS2 using injection-based procedure

Abstract: Ternary metal-sulfide nanocrystals (TMS NCs) have become very popular because of their utility and versatility in a
wide variety of applications such as photovoltaics, linear and nonlinear optical devices, florescent probes, and superconducting
materials. In particular, Copper (Cu) chalcogenide NCs are of interest due to their exceptional functional qualities, morphological
control and versatility, and low cost. The synthesis of layered semiconducting metal ternary sulfides, more specifically CuBiS2,
remains more of a challenge than traditional ternary chalcogenide NCs. Preliminary experimental data suggests CuSbS2
as a potential scaffold material for the layered growth of CuBiS2, hypothesized to be a result of their similar crystal lattice
parameters. Both compounds share an identical space group (Pnma) and similar lattice constants, which could allow for the
gradual substitution of Bismuth based on reaction stoichiometry. VESTA simulations allow for theoretical modelling of the
crystal unit cell, and thus the generation of X-ray diffraction patterns, for different hybrid phases of Cu(SbxBil-x)S2. Synthesis
and reproduction of CuSbS2 in pure phase at varying temperatures has been achieved, and early results of initial reactions with
the addition of BiCl3 suggest successful insertion of bismuth in the layered material. The procedure used is a modification of
the traditional hot injection and heat-up synthesis methods, using a mixture of elemental sulfur and oleylamine (OLA) and
injecting into a high temperature metal solution of antimony (Sb), bismuth (Bi) and copper (Cu). Characterization techniques
include X-ray diffraction (XRD), UV-vis absorption, and Transmission Electron Microscopy (TEM).
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Synthesis and Testing of Photo-Electro-Stimulated Capture ¢ Release Molecule

Abstract: The aim of this research is to synthesize a bis(stilbene)amine (BSTA) and reversibly switch the stilbene configurations
from trans,trans to cis,cis with light and from cis,cis to trans,trans with electric stimulation to prepare a mechanically active
host molecule. The connection of the two stibene units to a common redox-active amine N-atom is intended to provide a
means for switching both cis-isomer forms to trans structures upon electron loss from the single amine group. We will report
the independent synthesis of both cis,cis-BSTA and trans,trans-BSTA for testing of the photo- and electro-switching pathways.
Moreover, the cis,cis-BSTA structure contains an electron-rich cavity, whose ability to bind electron-poor molecules will be
explored. If guest binding is observed for the cis,cis-BSTA structure, then mechanically activated guest binding (upon irradiation)
and release (upon electrocatalytic oxidation) from this BSTA host will be conducted.
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Phase transferable polymer encapsulated metallic nanoparticles

Abstract: Polymer encapsulated nanoparticles have important uses in biomedical devices, nanotechnology, and as catalysts. This
study focuses on the modification of polyethylenimine (PEI), formation of platinum nanoparticles, and phase transferability of
the resulting polymer encapsulated nanoparticles. PEI, a water soluble cationic polymer, was modified to be soluble in a water
immiscible organic phase (hexane) by partial monoalkylation by reductive amination of terminal amines using aldehydes. PEI
encapsulated platinum nanoparticles were synthesized by chemical reduction. The nanoparticles can catalyze both aqueous
and organic phase reactions. After modification the product is not water soluble, but it is organic soluble. The terminal amines
are protonatable, allowing the polymer to become water soluble but insoluble in the water immiscible organic phase. The PEI
encapsulated nanoparticles were tested for activity, separation efficiency, and reusability.
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Role of the Drosophila K+-Dependent NA+/CA2+ Exchanger NCKX30C in Seizures and Neurodegeneration

Abstract: In mammals, the Solute Carrier Family 24 (SLC24) proteins encode K+-dependent Na+/Ca2+ exchange proteins
(NCKX) with roles in vision, olfaction and skin pigmentation. Members of this family are expressed in the brain; however,
little is know about their contribution to pathological processes such as seizures and neurodegeneration in this tissue. An
unbiased genetic screen for temperature-sensitive (TS) paralytic mutants in Drosophila led to the identification of line 426,
which exhibit shortened lifespan accompanied by early onset locomotor defects and neurodegeneration, alongside TS paralysis
at 384,,f. The mutation in this line was mapped to the Nckx30c gene, which is an SLC24 homolog, and is highly expressed in
the Drosophila brain. Analysis of other Nckx30c mutants using a behavior test and histology confirmed to share TS paralysis
and neurodegeneration phenotypes. RNAi knockdown of the Nckx30c gene in neurons, but not glia, caused TS paralysis and
early onset locomotor defects, similar to the phenotypes observed for line 426, further confirming the role of this gene in
neuropathology. Because Drosophila is a useful model organism for many human diseases, including neurodegeneration and
seizure disorders, it is expected that further understanding of the function of Nckx30c in the brain will provide insights into the
pathophysiology of human channelopathies, such as seizures, as well as potential therapies for them.
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Coupling Catalysis via Palladium-Amine Complexes

Abstract: Homogeneous transition metal-catalysts play a critical role in the synthesis of important chemical products, such as
pharmaceuticals, electronic materials, and agricultural chemicals. There is a continued need for the development of highly
efficient catalysts that are highly active and operationally simple to use. Current state-of-the-art catalysts for carbona€“carbon and
carboné€“nitrogen bond formation rely on palladium in combination with trialkylphosphine ligands. The trialkylphosphineligands
are typically pyrophoric, which makes their use on scale challenging. The active catalyst is often generated in the reaction mixture
by the combination of a palladium salt and the air-sensitive ligand. This approach does not allow for control of the formation of the
active palladium-phosphine complex. The Shaughnessy group has developed a family of palladium(II) phosphine precatalysts that
are air-stable and active catalysts. One challenge with these palladium(II) precatalysts is that they must be reduced to palladium(0)
to be catalytically active. This can be accomplished by adding reducing agents to the reaction. While effective, this approach
produces additional unnecessary waste and can potentially cause undesired side reactions. In this project, the palladium(II)
precatalysts were complexed with amines, allowing for reduction of the complex on demand in the appropriate reaction conditions.
Specifically, morpholine and n-butylamine based complexes were studied. Both proved effective in catalyzing the coupling of aryl
bromides with aniline derivatives, with the morpholine based complex demonstrating marginally higher efficacy.
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Assessing the evolution of [+-amanitin tolerance in mushroom-feeding Drosophila

Abstract: Novel adaptations enable organisms to better survive in their environments, allowing for new ecological opportunities and
providing a means of escape from predation and competition. However, surprisingly little is understood concerning the evolution
and diversification of complex, novel, biochemical traits. One such adaptation is exemplified in mycophagous (mushroom-feeding)
species of Drosophila, which have evolved a unique tolerance to the cyclopeptide toxin, I+-amanitin. This substance, found in
some of the mushrooms that these flies use throughout their life cycle, is deadly to nearly every other eukaryotic organism. While
all of the mushroom-feeding species that are known to tolerate [+-amanitin are found in the immigrans-tripunctata radiation of
Drosophila, many of the species in this radiation have not yet been assayed for the presence of this trait. In this study, we are using
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feeding assays to assess seventeen of these species, well-distributed across the radiation, for tolerance. Each of them will be reared
on a diet with and without the toxin and subsequently measured for survival and other phenotypes associated with fitness. We
will use the resulting data in our phylogeny of the immigrans-tripunctata radiation, to reconstruct the evolution of toxin tolerance,
allowing us to form hypotheses concerning the gain or loss, and overall evolutionary history, of cyclopeptide tolerance.
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Investigating ApoE-associated regulation of neuroprotection and survival from AI*-mediated neurodegeneration in transgenic
Caenorhabditis elegans.

Abstract: Alzheimer’s Disease (AD) is the most common neurodegenerative disease that is, in part, caused by the accumulation
of a misfolded protein known as Amyloid Beta (A1?). The human apolipoprotein E (APOE) locus has three distinct isoforms and
can be used as a genetic predictor of AD risk. Individuals who carry the APOE2 isoform display a reduced risk, while APOE3
is neutral and APOE4 is associated with increased risk. The nematode Caenorhabditis elegans (C. elegans) had been previously
developed by our lab (Treusch et al., 2011, Science) as a model for AD by expressing the human AiX¢ protein in its glutamatergic
neurons, which results in age-dependent neurodegeneration that can be directly quantified in living animals over time using
fluorescence microscopy. Here, we use this AiX¢ model to generate a humanized assembly of animals to co-express the different
human APOE alleles and evaluate their distinct effects on neurodegeneration and lifespan. We found that AT?, together with the
distinct APOE alleles produced varying effects on neurodegeneration as well as lifespan. It has been observed that AI* suppressed
survival in adult animals as determined by a lifespan assay. The results seen in the co-expression of Al* with the distinct APOE
alleles allows for further exploration of how APOE gene products, in concurrence with Al*-associated neurotoxicity, influence
AD-associated neuronal pathways. The resulting consequences on neurodegeneration and lifespan observed in the conjunction
with ApoE and AT” co-expression emphasizes the efficacy of this new pre-clinical model for AD. Moreover, given the fact that
variation in the APOE gene represents the single-most well-defined genetic risk factor for AD, something now commonly
revealed by commercial genome services (e.g., 23 and me), the availability of such models facilitates more rapid evaluation of
genetic, environmental or chemical modulators that might influence AD.
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Synthesis and Testing of Photo-Electro-Stimulated Capture ¢ Release Molecule

Abstract: Autism spectrum disorder (ASD) is characterized by impaired social behavior and communication. Alterations to genes
that encode synapsins and SHANK proteins result in impaired social behavior, cognitive impairments, and schizophrenia-like
traits, characteristics similar to those exhibited by ASD subjects. We conducted research on mangrove rivulus fish (Kryptolebias
marmoratus) to understand how social victory and defeat affect neurobiological function. Surprisingly, animals that experienced
defeat exhibited social withdrawal, stereotyped behavior, impairments in spatial learning, and expression patterns of SHANK and
synapsins that mirror what is seen in humans with ASD.This raised the question of whether rivulus could be an effective model
for understanding ASD. A hallmark of ASD is attention to detail, and we sought to determine whether fish expressing behavioral
and neurobiological signatures of ASD would ‘solve’ the Muller-Lyer visual illusion. First, we needed to know whether rivulus
could associate reward with visual cues, and navigate their environment using these cues (i.e.,spatial learning). We also were
interested in whether spatial learning proficiency changed after social victory or defeat. We challenged fish to recall the location
of water in a 5-gallon tank containing a wet surface both before and after victory or defeat. Visual cues were associated with
water location and food, and we controlled for directional tendencies. We found that social victory increased while social defeat
decreased spatial learning proficiency. These data indicate that rivulus can use visual cues for spatial learning, and that social
experience modulates learning performance. We now aim to determine whether animals with divergent social experiences
‘solve’ or get fooled’ by the Muller-Lyer illusion. Our prediction, if the aforementioned characteristics reflect an ASD phenotype
in the fish, is that defeated animals should ‘solve’ the illusion while victors should be ‘fooled. We present preliminary data and
discuss advantages of the rivulus system for ASD research.
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Flammability of available fuels in longleaf pine woodlands

Abstract: Prescribed fires are often used to achieve desired stand conditions, but may sometimes be inappropriately applied.
For example, prescribed fires in the southeastern United States are often used to promote the regeneration of fire-adapted
species by top killing the less desirable, fire-susceptible species. However, the effectiveness of the top kill is critically dependent
upon fire intensity, itself constrained by available fuels. To investigate potential fire intensities, we evaluated the burning
characteristics of 21 fuel categories in a longleaf pine (Pinus palustris) woodland in central Alabama. Collected litter was
sorted into categories, separated into 15 g replicates, and burned under controlled conditions on a 35 cm A— 35 cm grid
of xylene-soaked cotton strings. Flammability characteristics such as resistance to ignition (sec), flaming duration (sec),
smoldering duration (sec), maximum flame height (cm), and consumption (%) were measured. The data were hierarchically
clustered by similar flammability characteristics into five groups that explained 89% of the variance. Results support observed
flammability differences between fuel types such as oak, which was in the high burning cluster (86% average percent
consumption), maple, which was in the moderate burning cluster (37%), and bark, which was in the low burning cluster
(7%). Additionally, results offer a previously unquantified, holistic comparison of longleaf pine fuel types. Thus, results of this
research will aid forest managers in applying prescribed fire as a suitable treatment in mixed oak and pine stands.

Poster Number: 342

JACOB HONECK

Department: Geological Sciences
Faculty Mentor: Thomas Tobin
Department: Geological Sciences

Assessing the Importance of Sampling Depth on [ 13Corg Values in Continental Deposits Across the K-Pg Boundary

Abstract: The Hell Creek and Tullock formations of the Williston Basin region in Montana are among the most intensely studied
geologic units in the world. Historically, this area is known for its abundance of dinosaur fossils, as the holotype specimens for
T. rex, Ankylosaurus, and many others were discovered here. The formations also preserve the Cretaceous-Paleogene (K-Pg)
boundary, which represents Earth’s most recent mass extinction. With an abundance of Cretaceous and Paleogene flora and fauna
preserved, research focus in recent decades has shifted to questions of survivorship and faunal turnover across the boundary.
Due to the discontinuous nature of fossil-bearing sites in the region, a robust time-stratigraphic record is needed in order to
reliably correlate sites to one another. Stable organic carbon isotope ratios (I"13Corg) obtained from terrestrial sediments have
the potential to satisfy this need. A negative I'13Corg excursion has been observed at the K-Pg boundary, providing an easily
identifiable reference point across the region. Recent studies from this area have produced chemostratigraphic records using
1'13Corg, but sampling depth and spatial variability are potential sources of variability that have not been addressed. Here we
test the importance of these concerns by comparing 1'13Corg patterns from samples collected from a traditional hand-trench
(<1m), a deep (>1m) trench made using a backhoe, and from cores drilled far from the weathering horizon. From this data
we have constructed a chemostratigraphic record comparing these sampling methods at a single site. Another record was also
produced from samples collected in the same manner at a different site nearby.
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A Synthetic Approach to Probe the Structure of Bacterial Peptidyl tRNA Hydrolase (Pth)

Abstract: Peptidyl-tRNA hydrolase (Pth) is an enzyme that cleaves the ester bond between the C-terminus of a peptidyl-tRNA
and the terminal 3’ hydroxyl of tRNA. This reaction is important in recycling the products of prematurely terminated polypeptide
synthesis, ensuring a constant supply of tRNAs for peptide synthesis. Inhibition of this protein can cause a lethal accumulation
of peptidyl-tRNA' via depletion of the pool of aminoacyl-tRNA’s needed for peptide synthesis. Thus, Pth is an attractive target
for the development of antibiotics.
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Through the use of x-ray crystallography and synthetic chemistry we aim to understand the conserved mechanisms allowing
for the flexible sequence reading for ester breakage by the Pth. We describe the synthesis of non-hydrolyzable mimic of the
substrate. Specifically, we will present the synthesis and characterization of a tri-alanine peptide condensed with puromycin
amino glycoside. The latter compound is an analog of adenosine with 3’-amino and 6-N,N-dimethylamino substituents. The
primary amine acylated with the tripeptide provides mimic of the short peptide bonded to the 3’-position of the terminal
adenosine of tRNAs. The resulting amide bond is much more difficult to hydrolyze than the natural ester.
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Neutron Crystallography of Fosfomycin Resistance Enzymes
Abstract: The treatment of bacterial infections is compromised by the spread of multidrug-resistant (MDR) and extensively
drug-resistant (XDR) pathogens. New strategies to combat resistant as well as emerging bacteria are urgently needed to limit
further development of antimicrobial resistance. Combining currently approved antibiotics with resistance neutralizing agents
is a promising direction. The overall goal of my research is to contribute to the development of effective front-line antimicrobial
strategies so newer antimicrobials, as well as final-option drugs, can be held in reserve to minimize emerging resistance.
Fosfomycin is effective against both Gram-negative and Gram-positive pathogens and represents a promising candidate
for developing a front-line agent. FosB is the principle fosfomycin-modifying enzyme of methicillin-resistant Staphylococcus
aureus (MRSA). It covalently attaches bacillithiol (BSH) to fosfomycin, inactivating the antibiotic. FosB knockout strains of
MRSA demonstrate significantly increased susceptibility to fosfomycin, identifying suppression of the enzyme as a potential
therapeutic strategy. Genes encoding VOC fosfomycin resistance enzymes have been identified in almost all of the most drug-
resistant Gram-negative and Gram-positive pathogens and in Mycobacteria. We hypothesize that fosfomycin can be used as an
effective antibiotic if the VOC resistance pathway can be elucidated and disrupted. The goal of this project is to use cutting edge
neutron protein crystallography to elucidate the structural basis of fosfomycin resistance in MRSA. Herein I report progress of
large scale macromolecular protein crystal polymorph selection and growth optimization for neutron protein crystallography.
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Redox mediators for dye sensitized solar cells: Metal complexes of chelating nitrogen donor ligands

Abstract: In dye sensitized solar cells (DSSCs), sunlight ejects an electron from titanium dioxide, which travels through a circuit
to preform electric work. Afterward, the electron must be shuttled back to the titanium dioxide by a redox mediator molecule
in order to restore charge neutrality. These redox mediators are typically small molecules that contain metal ions, which are
readily oxidized and reduced to move electrons through a solution. This process is integral to the functioning of the solar cell.
Many redox mediators use precious and labile metals, which leads to high cost and instability. Research in our group is focused
on exploring new possibilities for redox mediator molecules that alleviate these issues through the incorporation of earth
abundant metals and complexes with chelating ligands. In this poster, we will describe the synthesis of new redox mediators,
their characterization, and testing in actual DSSC devices.
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Thermodynamic Properties of Group VI and VII Transition Metal Fluorides and Oxy-Fluorides
Abstract: Metal oxyfluorides have many useful properties including high thermal and chemical stability and metallic or semi-
conducting properties, and can even behave as superconductors. Electron affinities provide a quantitative scale of the strength of
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very strong oxidizers. The Christe-Dixon fluoride affinity scale provides a measure of the Lewis acidities. The electron affinity
and the fluoride affinity often compete with each other so good values for both are required to design the optimal oxidizing
agent. The electron affinities and fluoride affinities of the group VI and VII transition metal fluorides and oxy-fluorides were
calculated. Group VI and VII metal fluorides are weak to moderate Lewis acids. Computational chemistry electronic structure
approaches are used to predict the structures and the vibrational frequencies of neutral and anionic structures of these transition
metal oxides and oxy-fluorides. The calculations were done by using density functional theory (DFT) including relativistic
effects with effective core potentials and the B3LYP exchange-correlation functional. This work is supported in part by the
Department of Energy Basic Energy Sciences Catalysis Program.
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Discovery of a Mobile Basin population of the critically endangered Fat Threeridge Mussel (Amblema neislerii)

Abstract: The unionid genus Amblema is thought to include three species: the Threeridge (A. plicata), the Coosa Threeridge
(A. elliottii), and the Fat Threeridge (A. neislerii). Of these, A. neislerii is of great conservation concern as this species is
federally listed as critically endangered. Also, little is known about the population genetics of any species of Amblema spp.
and the taxonomic validity of A. elliottii as a distinct species from A. plicata has been called into question. In order to improve
understanding of taxonomy, distribution, and population genetics of Amblema spp., we sequenced the mitochondrial
cytochrome c oxidase subunit I (COI) gene from Amblema specimens collected from Alabama, Florida, Georgia, Louisiana,
Mississippi, Oklahoma, and Texas and supplemented these with publicly available data. Remarkably, maximum likelihood
phylogenetic analysis of these data recovered specimens collected from the Mobile River basin as nested within A. neislerii
with 97% bootstrap support. Previously, this species was considered an endemic to the Apalachicola-Chattahoochee-Flint
basin, making our discovery of this species in the Mobile River basin a significant range extension and calling for further
investigation to determine the geographic extent of A. neilserii in the Mobile basin. Amblema neislerii was recovered sister to
a clade consisting of animals identified as A. plicata or A. elliottii. A clade of mussels including specimens identified as both
A. plicata and A. elliottii collected from the Alabama, Apalachicola, Cahaba, and Tombigbee drainages was recovered sister
to a larger clade of mussels that were all identified as A. plicata from the Brazos, Colorado, Escambia, Guadalupe, Nueces,
Pascagoula, Red, Sabine, and Trinity drainages. Support for most nodes within the A. plicata/A. elliottii clade were weak
suggesting other, more rapidly-evolving markers may be needed for finer scale population genetic studies.
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Investigating modern dietary interventions and adulthood exercise as therapeutic treatments for the negative effects of a juvenile high-
fat diet through glucose and protein analysis.

Abstract: The development of metabolic diseases has increased in recent years due to heightened caloric intake and decreased
physical activity. These diseases occur as a result of behavioral, genetic, and environmental conditions. One exemplary disease
is Metabolic Syndrome (MetS), which encompasses hypertension, hyperglycemia, and abdominal obesity. Exercise and
dietary intervention are the primary treatments recommended by doctors to minimize obesity and its subsequent metabolic
diseases. Exercise intervention, in the form of aerobic interval training, stimulates favorable changes in the common risk
factors for Type 2 Diabetes Mellitus (T2DM), Cardiovascular Disease (CVD), and other conditions. With the abundance
of evidence of the interventional effects exercise has on metabolic health, establishing a system that models exercise in a
controlled environment provides a valuable tool for assessing the effects of exercise in an experimental context.A Drosophila
melanogasterA is a great tool for investigating the physiological and molecular changes that result from exercise intervention.
The flies have short lifespans and similar mechanisms of metabolizing nutrients when compared to humans.
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Herbicide induced reproductive dysfunction in fruit fly Drosophila melanogaster

Abstract: Spectracide is a very commonly used herbicide that contains four harmful components viz., atrazine, diquat
dibromide, fluazifop-p-butyle and dicamba that are banned in various European countries but still permitted in the United
States. These active ingredients in spectracide are suspected to cause neurological disorders and may have an adverse effect
on reproductive function. Our previous experiments report that spectracide disrupts the biological clock in the fly model
and creates oxidative stress. This experiment is designed to find out the effects of spectracide on reproductive behavior and
performances using the fruit fly, Drosophila melanogaster.
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Inhibitory Effect of Tea on the in vitro Enzymatic Digestion of Starch

Abstract: Previous studies of phenolic compounds have demonstrated their ability to decrease the rate of starch hydrolysis
by inhibiting digestive enzymes for starch. A major implication of such inhibition is a slowed rate of starch digestion into
glucose, which thereby reduces a sudden rise in blood glucose level after a starchy meal. Tea, rich in phenolic compounds,
has been widely reported for its beneficial health effects. Accordingly, this study explored the inhibitory abilities of four
types of tea, i.e., green tea, oolong tea, black tea, and white tea, on the in vitro enzymatic digestion of potato starch (PS) and
high-amylose maize starch (HAMS). The in vitro digestion was carried out in simulated intestinal fluids and the reducing
sugar content released from digestion was measured at 1 h and 2 h using the 3,5-dinitrosalicylic acid assay. Total phenolic
content (TPC) in the teas was determined using the phenolic-binding Fast Blue BB assay. Results showed that the TPCs in
green tea and oolong tea were significantly (P<0.05) higher than those in black tea and white tea. Yet, all teas demonstrated
significant inhibitory effect on the digestion of both starches. No significant difference in the inhibition was found among
these teas, except that green tea showed higher inhibition on HAMS digestion at 2 h. It was also noticed that both starches
were digested to the same extent after 2 h of digestion, but at different rates. At 1 h, the extent of HAMS digestion was
significantly higher than that of the PS, possibly due to its higher content of amylose, which is more soluble than amylopectin
and thus more accessible by the digestive enzymes. In conclusion, our results suggested that tea, regardless of its type, can
slow down enzymatic digestion of starch and therefore imply a potential benefit for controlling postprandial hyperglycemia.
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Investigation of Dopamine Neuron Degeneration as a Consequence of Parkinson's Disease Associated Bacteria
Abstract: The microbiome, comprised of thousands of bacterial and fungal species which line the human digestive track,
plays an integral role in human health. While the microbiome is critical for digestion and normal daily functioning,
dysbiosis (a microbial imbalance) can be implicated in a wider variety of human health conditions, including neurological
disorders. Parkinson’s disease (PD), characterized by dopaminergic (DA) neurodegeneration, is the second most common
neurodegenerative disease in the world. Accumulation and misfolding of the alpha-synuclein (a-syn) protein over the course
of aging is a hallmark of PD. A model of PD has been created in the nematode Caenorhabditis elegans (C. elegans), where
human a-syn is overexpressed in DA neurons, resulting in age-dependent neurodegeneration. This model has become a
powerful system in which to evaluate genetic and environmental factors that contribute to PD.

Recently, gut dysbiosis has been considered as a potential factor in PD pathology. Several studies have identified bacteria
whose levels are altered in the digestive tract of PD patients. To understand the role of these bacteria in PD and if they
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directly contribute to the disease we have undertaken testing them in our C. elegans model. It is known that bacterial excreted
metabolites impact a wide range of processes in associated hosts, such as development, immunity and metabolism. Our experiments
involve isolating metabolites from the PD-associated bacteria and testing their effects on neurodegeneration. This project will help
us better understand the role gut microbes may be playing in the mechanisms of this debilitating neurological disease.
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Quantifying the Impact of the Gut Microbiome on Toxin Tolerance in Mushroom Feeding Drosophila

Abstract: Novel adaptations, including toxin tolerance, are used by many organisms to help them better survive in their
environment. Understanding the mechanisms that produce these novel adaptations is an active area of research. Recent studies
have highlighted the importance of the microbiome in some biochemical adaptations, but we do not know the potential role
of the microbiome in I+-amanitin tolerance in mushroom-feeding Drosophila. I+-Amanitin is a cyclopeptide toxin in some
of the mushrooms on which these flies feed. This toxin binds to RNA-polymerase II, shuts down mRNA production and is
deadly to humans and many other Eukaryotes. We are studying the mechanism of tolerance of I+-amanitin in mushroom-
feeding Drosophila. In this study, we are significantly altering the fly microbiome, using antibiotics and measuring its impact
on toxin tolerance. The impact of the microbiome will be assessed by measuring survival, weight and other phenotypes of
the adults. Given that I+-amanitin acts by binding a eukaryotic gene product, we expect no change in toxin tolerance after
altering the gut microbiome will result in a loss of toxin tolerance. Our preliminary results support this hypothesis.
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Quantifying the Impact of the Gut Microbiome on Toxin Tolerance in Mushroom Feeding Drosophila

Abstract: Most individuals think about plastic pollution in the larger sense, but there is a smaller aspect of plastic pollution:
microplastics. Microplastics are microscopic plastic particles smaller than 1 mm. Due to their exclusive anthropogenic origins and
resistance to environmental degradation, microplastics have emerged as an easy and inexpensive tool to date sediments. The associated
assumption is that a rapid, abrupt rise in microplastics corresponds to the 1950s, the beginning of a rapid rise in the global production
of microplastics. As such, it is important to determine if there is a correlation between trends of microplastic abundance in sediments
and plastic production and consumption in adjacent watersheds. A positive trend would indicate that as plastic production on land
increases, so does the accumulation of microplastics in ocean sediments. In order to get a better understanding of this, new research
is being done by studying microplastic abundance in sediment cores. Herein we reviewed paper that analyzed chronological changes
in the abundance and compositions of microplastics in sediment cores. Research papers included in this review ranged spatially from
Belgium, Ireland, Japan, Thailand, Malaysia, South Africa and Australia. It was found in a majority of the studies that microplastics in
sediments increased towards the surface, yet the years of rapid increases vary across countries (e.g., the detection of microplastics began
in the 1950s for Japan and 1960s for Thailand). Overall, our review shows that coastal sediments serve as an overall reliable archive of
temporal changes in plastic consumption on land, yet the spatial scale of the contributing geographic regions remains unclear, and the
temporal tends (e.g., the ages of the beginning and rise of microplastics in sediments) vary regionally.
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Application of CT Scans to Determine Bulk Density

Abstract: In the Tennessee River Valley, there is little information regarding extreme flood events prior to the 20th century
record. In order to improve understanding of flood hazard, scientists use sediment stored within floodplains and terraces to
reconstruct the occurrence of pre-historic extreme flood events called paleofloods. The reconstruction of paleofloods require
high-resolution, detailed stratigraphic evidence. In this study, we used computed tomography (CT) scans to determine the bulk
density of a soil core taken from Parches Cover near Guntersville, Alabama. Bulk density helps interpret paleoflood deposits
by differentiating between soils and paleofloods that are too subtle with visual identification. Currently, the application of
CT scans for measure bulk density is limited in the literature but this study aimed to evaluate the accuracy of this pragmatic
approach. The sediment cores were scanned using computed tomography. This created internal thin slice images of the core
which enabled CT values to be extracted at high-resolution. Extracted CT values were then converted to bulk density in g/
cm3. Bulk density variation from CT scans met expected outcomes based on comparisons with independently identified
flood peaks. The CT scans also showed objects like hidden shells that were present in some slice images that may of interest
to help interpret past archaeologic activity at the site. These results indicate several periods of soil development. Additionally,
this study indicates CT scanning is an accurate and useful tool for measuring bulk density of sediment cores.
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Evaluation of toxic element concentration in sediment samples in the Mobile River Basin in Alabama

Abstract: To better understand the historical and current state of heavy metal and sedimentary fluxes in the watershed of
the Mobile River Basin, AL, data was collected for analysis in comparison to EPA standards. Two cores have been analyzed
from the east tributary of the Alabama River: one collected near Cosby-Carmichael, Inc. (CC) and at Paul M. Grist State
Park (PMG), at 32.23°59 N 86.58’41 W and 32.6057 N 86.9906 W, respectively. Sediments of the PMG core produced high
concentrations of boron >219 mg/kg at 100 to 120.3 cm level. This peak was also observed between 135 and 140 cm for site CC.
In both cases boron concentrations exceed lethal doses for adults (between 200 mg/kg and 300 mg/kg) according to a USEPA
2004 study (EPA, Toxicological Review). Higher levels were found in the PMG sites reaching levels of 515 mg/kg. However, in
the topsoil samples (0-10 cm) that are most accessible to human/animal life, boron is at lower concentrations (80 to 132 mg/
kg for PMG, 20 to 99 mg/kg for CC), which suggests lower sedimentary levels are acting as carriers of toxic elements through
groundwater movement. We have discovered some elements show near perfect correlation in concentrations on some level
of magnitude with boron. The most comparable elements found were Fe and Cd concentration levels, as they shared stable
increases throughout the PMG and CC sites examined with almost perfect values; producing correlations of 0.993 (PMG)
and 0.998 (CC) for Fe and 0.999 (PMG), 0.993 (CC) for Cd. Further analyzes of the mineralogical compositions may unveil
reasons for these high correlations. This information will also help understand the migration of heavy metals through the
system and ultimately their transport to the Alabama coast.
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Fluorescent Turn-On Sensors for Transition Metals

Abstract: Fluorescent turn-on sensors for transition metals have become important due to their selectivity and sensitivity,
and their applications in biological and environmental processes. Rhodamine derivatives were studied as fluorescent turn-
on sensors for transition metals using UV-Vis and fluorescence spectroscopy. In solution, the rhodamine derivative Rh-pyr,
which contains a pyridine metal binding moiety, has a ring-closed form which is nonfluorescent and colorless. Upon the
addition of a transition metal ion, namely copper(I) triflate, formation of a complex with the Cu(II) cation induced a ring
opening process; the open form was strongly fluorescent and pink in color. Visible color change to the naked eye suggested
the formation of a chelate complex.

Detection of Cu(II), Fe(I1I), and Zn(II) cations was performed in acetonitrile using Rh-pyr dye (2.5 1%4M) and the similar
Rh-phen dye (2.5 1%4M), which contains a phenol binding site instead of the pyridine center. Rh-pyr dye was most sensitive
and selective for the detection of the Cu(II) cation and Zn(II) cation, with a turn-on signal at I»max 520 nm in absorbance
and at I»max 554 nm in chelation-enhanced fluorescence for Cu(II) and for Zn(II). Rh-phen dye was most sensitive and
selective for the detection of Fe(III), with a turn-on signal at I»max 540 nm in absorbance.

Further investigation of the formation of the rhodamine dye complexes with Cu(II), Fe(III), and Zn(II) is being conducted
using electrospray ionization mass spectrometry, to attempt a definitive determination of the stoichiometry of the interaction.

Poster Number: 357

JUSTIN ADAM
Department: Chemistry
Faculty Mentor: David Dixon
Department: Chemistry

Gas-Phase Acidities of Di- and Tripeptide Amides

Abstract: The Human Proteome Project is a world-wide effort to understand every protein from the human genome. This will
enable a deeper understanding of the human proteome and consequently a greater knowledge of protein structure and function
in cells. Tandem mass spectrometry enables efficient and repeatable analysis of the amino acids and peptides that they form,
which in turn allows for the characterization of the proteins corresponding to these polypeptide sequences. However, mass
spectrometry does not give information about the structures and conformations of the experimentally detected fragments.
Computational electronic structure methods provide complementary information that yield more insight into the processes
occurring during experiment. This study involves studies of the acidic di- and tripeptide amides of the form AAX, AXA, and
XAA, where A is an alanine residue and X represents either an aspartic (D) or a glutamic (E) acid residue. These polypeptides
were modified to amide form by replacing the -OH at the C-terminus with an -NH2. In order to determine the gas phase
acidities (GAs) of these molecules, calculations were done for neutral di- and tripeptide amides as well as their deprotonated
forms, either on the C-terminus amide group or the carboxylic acid of the side chain of either aspartic or glutamic acid.
The potential energy surface for the conformations of the neutral and deprotonated acidic di- and tripeptide amides were
explored by optimizing several unique geometries to find the global lowest energy structure at the DFT level using the B3LYP
functional with the DZVP?2 basis set. These optimized structures were used to calculate more accurate energetics using the
composite correlated molecular orbital theory G3(MP2) method. Replacement of the -OH at the C-terminus with the amide
group results in a much lower acidity for this protonation site compared to the unaltered carboxylic acid of the side chain.

Poster Number: 358

CHRISTOPHER HANNIGAN
Department: Chemistry

Faculty Mentor: David Dixon
Department: Chemistry

Proton Affinities of Gas Phase Acidic Amino Acids and Small Peptides
Abstract: Proteins are responsible for the nearly all the work done in living organisms. Their ability to not only facilitate
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biochemical reactions and gene expression, but also to provide structural and immunological support illustrates their
importance in biology. The goal of the Human Proteome Project is to completely map the human proteome in order to fully
understand protein structure and function. Proteins can be analyzed experimentally by tandem mass spectrometry, which
fragments the structure into predictable polypeptide chains. Polypeptides are held together by peptide bonds of an amino
group and acid group, each of which can be protonated in positive mode mass spectrometry. Experimental and computational
studies have shown that the amino group is preferably protonated over the acid group. The current study is to predict the
proton affinity of small peptides to gain structural and energetic information. The molecular geometries of selected amino
acids and di- and tripeptides were initially optimized using density functional theory with the B3LYP exchange-correlation
energy functional and the DZVP2 basis set to sample configuration space. These geometries were used as starting geometries
for higher level calculations at the composite correlated molecular orbital theory G3(MP2) level. The species studied were
various arrangements of alanine (A) and an acidic amino acid (X), which represents either aspartic acid (D) or glutamic acid
(E), of the form A, X, AX, XA, AAX, AXA, and XAA. The results of these calculations are consistent with those species for
which previously published experimental values exist. This consistency validates the proposed structures accurately depict
the change in molecular geometry after protonation.

Poster Number: 359
MEREDITH LEE

HANNAH GREGG

Department: Engineering: Chemical and Biological
Faculty Mentor: Shanlin Pan

Department: Chemistry

Nanostructured Photocathode and Photoanode for Solar Water Splitting

Abstract: Photoelectrochemical (PEC) water splitting answers the ever-increasing demand for renewable energy conversion
and storage from sunlight and water splitting. With new technology towards hydrogen powered cars, PECs allow production
of hydrogen from water to run intelligent machines without producing a negative impact on the global environment. While
promising in theory, PEC faces a common issue of inefficiency and lack of durability, which prevents favorable avenues to
market viability. As such, this research plan is designed to tackle the challenge on improving the efficiency of the photoanode
and photocathode. Similar to photosynthesis systems, two different photoactive nanostructured semiconductors, a p-type
copper (I) oxide nanowire photocathode and a n-type TiO2/FTO nanorod photoanode, can be arranged in a Z-scheme
configuration and illuminated with visible light, in order to produce a more sensitive system. Cyclic and linear sweep
voltammetry studies show that these nanostructured semiconductor electrode materials hold promise for solar energy
conversion to hydrogen, as we continue to improve the stability and power efficiency of both photoanode and photocathodes.
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9:00 a.m.

JASON CASTILLO
Department: Political Science
Faculty Mentor: Richard Fording
Department: Political Science

The Effects of Insurer Competition on Healthcare Premiums

Abstract: When speaking about solutions for the American healthcare system, there are plentiful examples of solutions that
come from an interventionist point of view to a more market-based approach. In fact, as of the writing of this paper, there
are 1273 bills that deal with healthcare that have been introduced in the 115th congress. , each with different ways to fix
the system. One mindset is that the government should make it so that competition between healthcare providers more
robust, and that this would drive down premiums for the average American. The analysis will utilize a 50-state, two-wave
panel design. The dependent variables will be the change in health insurance costs. The model will control for a number of
variables that affect the cost of healthcare for families with employer-provided insurance , including the cost of living, state
government expenditures on healthcare, and other state economic variables for the years 2013 and 2015. Analysis of this data
showed that there is an inverse correlation between market competition and premium cost, implying that increased market
competition could drive down premium costs.

9:20 a.m.

MATHEW CIESLA

Department: New College

Faculty Mentor: Spyridoula Cheimariou
Department: Communicative Disorders

Lexico-Semantic Integration in Late, Elementary English-Spanish Bilinguals: An N400 Study.

Abstract: Many models have attempted to describe the cognitive processes behind bilingual language processing. One of the
most prominent models is the bilingual interactive activation plus (BIA+) model, which suggests a total integration of the lexico-
semantic systems in both native (L1) and second (L2) languages. However, a significant majority of the studies testing this model
have relied solely upon highly proficient, or native-like speakers of an L2, leaving a gap in available research. In this study, we
tested elementary proficient English-Spanish bilinguals with the intent of establishing a timeline for lexico-semantic integration,
as postulated in the BIA+ model. Through the use of the semantic priming paradigm and interlingual homographs, we provide
the first known evidence of lexico-semantic integration in the very early stages of L2 learning and development.

9:40 a.m.

BOWEN GISSENDANDER

Department: Religious Studies
Faculty Mentor:Steven Ramey
Department: Religious Studies

Han, Hui, and Uyghur: Ethnic Conflicts in the Chinese West

Abstract: This research paper explores the ethnic conflicts between the Han, Hui, and Uyghur groups in China’s far western
region of Xinjiang/East Turkistan. Using Gyanendra Pandey’s work Routine Violence as a basis for understanding the
development of violence, it analyses the perceived ethno- historical differences which have led to the categorization of the
Uyghurs as an ethnic/religious minority and ultimately the ‘spectacular’ violence seen in the region. Furthermore, it compares
the difference in treatment by the Chinese government of the Uyghur ethnic group verses the Hui ethnic group and how it
has come to affect each.
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JENNA MINSNER
Department: New College
Faculty Mentor: Mairin Odle
Department: American Studies

Redefining Home: The Impact of Climate Change Related Land Loss on Indigenous Peoples’ Relationship to the Land

Abstract: This project looks at the impact that climate change related land loss has on Gulf Coast indigenous communities
and their relationship to their land. Several tribes located on the coast of Louisiana are facing impending land loss due to
sea level rise linked to climate change. Because of the political and cultural significance territorial claims have for Native
American groups, loss of land is particularly devastating to tribes who depend on multi-generationally inhabited lands to
live their daily lives and participate in historically meaningful practices. This project utilizes written resources to prepare for
upcoming in-person interviews with members of the Pointe-au-Chien Indian Tribe and the United Houma Nation about
their experiences with a changing landscape and will utilize both forms in order to examine the language being used by
these communities about land loss. The goal of this project is twofold: first, to identify current concerns Native peoples have
about their changing relationships with the land due to sea level rise and subsequent land loss. Second, this project aims to
investigate how the language being used by Native peoples can inform mainstream conversations about climate change to be
more productive and thoughtful.

10:20 a.m.

MARGARET LAWSOM
Department: History
Faculty Mentor: John Giggie
Department: History

Mississippi Memories: The Legacy of Lynching in Hinds County, 1880 to 1934

Abstract: Mississippi Memories seeks both to recover the lives of Hinds County lynching victims and to track how these
killings were widely reported in predominantly white newspapers published across the United States between 1880 and
1934. This research uncovers the lives of forgotten lynching victims and the widespread newspaper coverage of their killings
to show how a national vocabulary of racial violence developed over time among white communities. Unlike the works of
other lynching scholars, which focus on individual cases studies of lynching and lynching narratives, my research sheds light
on how newspaper articles about lynchings were used as a tool to codify conceptions of black criminality and normalize
instances of racial terrorism to white southern and northern audiences. While the most comprehensive study yet to integrate
the identification of lynching victims, newspaper publication networks, and modern ideas of blackness, Mississippi Memories
is limited in scope by the current availability of digitized online newspapers. The databases used in this survey of historical
newspapers represent the newest and most commonly utilized platforms for online newspaper researcha€”Proquest Historical
Newspapers, Chronicling American, NewspaperArchives, and Newspapers.com. This information is supplemented by
traditional methods of lynching research through the use of local archival resources such as probate and criminal records,
census data, city directories, and tax rolls. Mississippi Memories offers a new mode of historical analysis into lynching culture
and begins a new conversation about the ideological framework developed through the media coverage of lynchings, which
supported a national culture of racial violence.
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ABIGAIL KAPPELMAN
Department: Anthropology
Faculty Mentor: Jason DeCaro
Department:Anthropology

Morbidity and Mortality in the United States: How Inequality Produces Health Disparities

Abstract:: Morbidity and mortality trends in the United States are an interesting indicator of health and well-being in our society.
Particularly, evaluation within trends yields differences in morbidity and mortality based on socioeconomic determinants of health
such as gender, race, and class. This evaluation is essential to combat issues of health inequalities. Important to acknowledge in
this evaluation is the impact of inequality on producing these health disparities. Evaluation of literature gives clear direction as
to how social determinants of health exist because of disparities in not only social determinants, but what social determinants
signify - disparities in social status that impact the health and well-being of all of society. In particular, two significant disparities
are emblematic of how inequality in the United States impacts health outcomes. For high-poverty minority populations, inequality
most dramatically appears as blue marble health - the fact that much of the world’s infectious diseases of poverty actually appear
more prevalently in impoverished populations in developed countries, instead of within developing countries - and, specifically,
as low birth weight for black women. On the near-opposite end of the spectrum, we have witnessed how economic changes seem
to have caused a change in health patterns for middle class white males, primarily the rise of the opioid epidemic. It is important
to recognize how inequality affects a society at all levels, and how a loss of social status can also generate negative health effects.
Overall, this research investigates how the cumulative disadvantage of various impacts of societal inequality affect different groups
through different social determinants of health. In recognizing the reality behind many health outcomes, as well as morbidity and
mortality rates, we can make the United States a healthier and more equal society.

Poster Number: 202

SARAH LOGAN

Department: Communicative Disorders
Faculty Mentor: Angela Barber
Department: Communicative Disorders

Comparison of Social Insight Among Young People with Autism and Their Parents

Abstract:

Background: Social skills deficits are a core characteristic of individuals with Autism Spectrum Disorder (ASD) which persist into
adolescents and adulthood. Social skills vary widely in terms of severity and presentation, but can contribute to significant challenges
in relationships, employment, independent living, and quality of life. Social skills training is a critical intervention goal, particularly
in adolescence and young adults (Laugeson & Ellingsen, 2014). In order to individualize social skills intervention, clinicians need to
understand how someone with ASD perceives their social abilities and whether those perceptions are accurate. A first step in effective
intervention is for the individual to understand the need for the intervention. Inherently, the diagnosis of autism presents challenges to
this first step as many people with ASD have poor social insight and theory of mind (Schriber et al.,, 2014 and Turner-Brown et al., 2008).
Objective: To compare the self-perceptions of young adults with ASDs social skills to their parents’ perceptions using the same social
skills measure.

Method: Individuals with ASD age 15-30 were invited to complete the Social Skills Improvement System-Social Emotional Learning
Edition, which is a 50-item questionnaire that asks individuals to rate their social skills on a 4-point scale. Parents were asked to complete
the caregiver version of the same scale so that responses could be compared.

Results: To date, three individuals and their primary caregivers have completed the assessments. Data collection is ongoing. Planned
analyses include descriptive analysis and nonparametric correlation analysis. Results of both will be presented and patterns will be
discussed.

Conclusions: This comparison will allow us to determine how young adults with ASD perceive social abilities and challenges compared
to their parents’ perceptions of the same behaviors. Results provide information regarding social insight among young adults with ASD
and will contribute to intervention planning.
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GRACE SHIRAH, HANNAH STEVENS
Department: Communicative Disorders
Faculty Mentor: Memorie Gosa
Department: Communicative Disorders

Relationship Between Pediatric Oral Feeding Skill and Reported Behavior During Mealtimes

Abstract:

Background: Pediatric feeding difficulties have been shown to have undesired consequences on child and caregiver bonding,
child growth, and child development. To date, the relationship between the clinical measure of oral feeding skill (Adapted
Pre-Feeding Skills Checklist, APFSC) and the clinical measure of feeding behavior (Behavioral Pediatric Feeding Assessment
Scale, BPFAS) has not been determined. Therefor, the purpose of this project was to determine what if any relationship exists
between these two measures.

Methods: Participants completed a clinical feeding and swallowing evaluation at The University of Alabama Speech and
Hearing Center between 2018 and 2019. Each participant and their caregiver completed the following as appropriate: a clinical
interview, oral mechanism examination, Adapted Pre-Feeding Skills Checklist, Behavioral Pediatric Feeding Assessment Scale,
Food Frequency Questionnaire, Sensory Profile 2, and behavioral observation during mealtime. Deidentified information
was entered into a database and a Pearson’s product-moment correlation was run to assess the relationship between feeding
skill (APFSC) and undesired behaviors associated with feeding (BPFAS) in this pilot cohort of children.

Results: Twenty-four participants were included. There was no statistically significant correlation between observations of
feeding skill and reports of undesirable behaviors associated with feeding, r(22) = -.12, p = .583, with feeding competency
explaining only 1% of the variation in reported undesired feeding behaviors.

Conclusion: There is no significant relationship between these two clinical measures. The initial analysis of this project
suggests that clinicians should perform individual measures of feeding behaviors and feeding skill competency.

Poster Number: 204

ROB MITCHELL

Department: Political Science
Faculty Mentor: Richard Fording
Department:Political Science

Multi-member Districts & Political Polarization
Abstract: This research attempts to measure the effect MMDs on political polarization across legislative bodies over many years.

Political polarization, or the ideological divergence of the political parties, is a hot topic in political science research. However,
most of this research is focused on polarization of members of Congress. Given the fact that state legislators far outnumber
members of congress and arguably have a more direct impact on the day-to-day lives of Americans, it is interesting that more
attention is not being paid to the polarization of state legislative bodies.

There are numerous theories on the reasons for our polarizing politics, some of which claim that the electorate itself is
polarizing, while others posit that there are structural reasons for polarization on the elite level. While polarization has increased,
there has been a trend in replacing multi-member legislative districts (MMDs) with single-member districts (SMDs) at the state
level. Formal theoretical models of MMDs predict that they will produce more ideologically extreme elected officials, leading
to increasing polarization, and empirical studies have borne this out. However, none of these MMDs utilize ordinal ballots, i.e.
ballots where the voter ranks the candidates by preference. Empirical studies of elections at sub-state levels have suggested that
single-transferable-vote (STV) elections in MMDs do not lead to a polarized legislative body.

Utilizing data on state legislative districts and individual legislators’ NPAT common space scores to estimate their ideological
ideal point in one dimension, several statistical methods will be employed to measure the effect that MMD elections have
on polarization. These will include longitudinal assessments of legislators’ extremeness in these districts, comparisons of the
polarization of legislators in MMDs to those in SMDs, and others.
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Department: Psychology
Faculty Mentor: Sara Stromeyer
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The Comorbidity of Anxiety and ADHD in Children

Abstract: Anxiety disorders, along with attention-deficit/hyperactivity disorder (ADHD), are both prevalent in today’s culture;
however, when they co-occur, approaches to identification, symptom classification, and treatment plans differ. This systematic
literature review examines the comorbidity of anxiety and ADHD in children with two fundamental concentrations. The
goal is to analyze treatment options for comorbid anxiety and ADHD, as well as to examine barriers to implementation.
Recent research of the co-occurrence of anxiety and ADHD has made significant headway in the last decade; therefore, the
literature review will encompass a range of topics since 2008. Using PsychInfo and Psychiatry Online, key words searched
were comorbidity, barriers, treatment options, ADHD, anxiety, and children.

Many studies assessed indicate cognitive behavioral therapy as a primary method of treatment for children with anxiety.
Similarly, pharmacotherapy is a primary method of treatment for children with ADHD. This literature review will focus on
these two treatment methods, implemented alone and together. Finding the most beneficial treatment method is unique
to each patient, and some treatment combinations may interact positively or negatively. For instance, some research shows
that anxious youth with additional ADHD symptoms may show improvements when longer periods of cognitive behavioral
treatment coupled with pharmacotherapy are implemented, rather than brief, intensive psychotherapy (Halldorsdottir &
Ollendick, 2016). The prevalent barriers to attaining some form of treatment involve factors such as socioeconomic status,
time commitment issues, or lack of resources or transportation that may prevent the participant from finishing the treatment
plan. Moreover, detection of both disorders can certainly be neglected, especially if one disorder is more prominent. This
analysis is an investigative tool to encapsulate the most recurrent data regarding the aforementioned goals into one body of
text.

Poster Number: 206

AISLINN TANSEY
Department: Psychology
Faculty Mentor: Lauren Kois
Department: Psychology

Examining the priming effect of dress in competence to stand trial evaluations

Abstract: Competency to stand trial evaluations, conducted by forensic mental health evaluators (psychologists and psychiatrists),
are key in upholding defendants” dignity and right to a fair trial. The presence of bias in these evaluations, even if unintentional,
can greatly impact a defendants’ trial process and adjudication. Previous research on priming effects suggests that defendant attire
“casual dress, or jail regulated uniform dresscould impact evaluators’ competency to stand trial opinions. However, little research
has addressed priming in forensic psychology more broadly and none has addressed priming in the context of competency to stand
trial evaluations. This novel, multidisciplinary study has been designed to address this gap in the literature. Forensic evaluators,
recruited from publicly available directories, will be randomly assigned to one of four conditions. I will manipulate degree of
defendants’ mental illness (ambiguous v. obvious) and dress (casual dress v. regulation jail jumpsuit) across conditions. Participants
will be asked to rate defendants’ degree of mental illness and competence to stand trial on a continuous scale. MANOVA analyses
will support my hypothesis that defendants in casual dress will be perceived as more mentally ill and incompetent to stand trial,
while defendants in jail uniforms will be perceived as less mentally ill and competent to stand trial. Implications may include bias
training for forensic evaluators, and future directions can examine bias training intervention efficacy and additional forensic mental
health assessments that may be at risk for priming effects.

Poster Number: 207

MARISA KOSTER
Department: Psychology
Faculty Mentors: Sara Stromeyer
Department: Psychology

Perceiving Nuances and Punctuation from Online Textual Communications
Abstract: There is often a fine line between disordered eating and an eating disorder (ED). According to the DSM-5 criteria, a
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person must fit two specific criteria to be diagnosed with anorexia nervosa (AN) (APA, 2013). The first is that the person must
continuously restrict energy intake, whether that be through dieting or exercising (APA, 2013). This must lead to a significantly
low body mass index [BMI] paired with an extreme anxiety of weight gain (APA, 2013). Because disordered eating is a descriptive
term and not a diagnosis, there is not a clear set of criteria. (Eating Disorders Victoria (EDA), 2018). Disordered eating simply is
described as eating that differs from the norm (EDA, 2018). This is hard to define, as the question often asked is ‘what amount is too
much or too little?” Because of the severity of eating disorders, finding the roots of EDs is an extremely relevant task for researchers.
What factors contribute to the evolution of disordered eating into a diagnosable eating disorder of anorexia nervosa? Answering
this question can lead to a more comprehensive understanding of how disordered eating becomes a disorder, and what risk factors
contribute to this, a more sophisticated model of prevention and treatment can be created.

The goal of the research being done in the current study is to create a more holistic approach to the prevention of eating
disorders. This study aims to examine the theorized origins of an eating disorder, such as attachment styles, genes, comorbidity, and
personality traits. The research will attempt to determine which variables are most correlated among those with the most severe
eating disorder symptoms. It is predicted that the risk factors relating to genetic loading and attachment styles will be the most
influential on the severity of the symptoms of anorexia nervosa.

(This is a proposed study design and will not be completed by the student.)

Poster Number: 208

JESSICA SMITH
Department: Psychology
Faculty Mentor: Susan White
Department: Psychology

Creation of Confederate Code for the Contextual Assessment of Social Skills (CASS)

Abstract: Autism Spectrum Disorder (ASD) is a neurodevelopmental disorder affecting 1 in 59 Americans nationwide, according
to the Center for Disease Control and Prevention. Social deficits, such as impaired social cognition and lack of social competence,
are hallmarks of ASD catalyzing researchers to invent numerous interventions to allay these social deficits. Social cognition is the
underlying mechanism necessary for competent social interaction. Social cognition is a multifaceted construct that encompasses
perceptions of emotions and nonverbal social communication (e.g., gesture), comprehension of what is being discussed, and an
understanding of how to appropriately react or engage in social interaction given the context. Social competence is the capability
or skill set one possesses to maneuver social interactions. If social cognition is impaired, social competence is also impaired.
The Contextual Assessment of Social Skills (CASS), developed by Ratto et al (2011), measures these social cognitive processes
in people with ASD using an ordered role play assessment. In the assessment, a participant with ASD engages in two, three-
minute conversations with trained same-age confederates who follow a prescribed demeanor of either disengaged (e.g., low affect,
slouched posture, little eye contact) or interested (e.g., positive affect, pleasant posture, intentional and appropriate eye contact).
The participant then completes the Conversation Rating Scale to assess if the participant understood the shift in demeanor;
understanding of the shift would imply intact social cognition. In order, however, for the CASS to reliably assess for social cognition,
confederates must accurately exhibit the prescribed demeanor. If the confederates do not adhere to these behaviors, the participant
may wrongly appear to have impairments in social cognition making confederate behavior in the CASS a great priority for the
advancement of the measure. To assess validity of the confederate behavior in the CASS, the present study innovated a code to
measure accuracy of adherence to the prescribed demeanors. The code includes a 4-point Likert scale, ranging from 1 ‘Perfect
bored’ to 4 ‘Perfect Interested’ The code also includes a dichotomous measure of accuracy to delineate outliers who greatly failed
to follow the predetermined guidelines. The creation of the code allows researchers to better understand the results of the CASS
whether the results seen are due to lack of social cognition in the participant or lack of adherence in the confederate. The developed
coding scheme should inform our understanding of the CASS’s ability to measure variability in social cognition.

Poster Number: 209

KAITLIN TINDOL

Department: New College

Faculty Mentor: Adam Lankford

Department: Criminology and Criminal Justice

Mass Shootings in America: Do Media Representations of Perpetrators Exacerbate the Threat?

Abstract: Prior research has shown that media representations of mass shooters in America contribute heavily to the glorification
of these horrific acts, and lead to online worship of perpetrators and to subsequent copycat attacks. In my research, we have studied
both the problem and potential solutions. Specifically, I have examined how the ways some "fans" worship mass shooters are similar
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to how other fans worship celebrities and professional athletes. This worship and imitation is made possible by media coverage of
high profile attackers, so shouldn’t the way we report these crimes be radically changed? We are currently studying biographical
attributes worthy of ridicule among the most well known mass shooters in American history, in an effort to find ways to lessen the
impact of the media glorification of mass shooters and reduce the risk of copycat attacks.

Poster Number: 210

ALYSSA DICK
Department: Psychology
Faculty Mentor: Joan Barth
Department: Psychology

He STEM, She STEM: Exploring Gender Differences in Academic Motivation for High Achieving Students

Abstract: Gender disparities have long persisted in the science, technology, engineering, and mathematic (STEM) fields since
significantly less women decide to enter these job areas. Understanding the types of motivators impacting these decisions
will be integral in defining the cause for creating such a disparity and providing implications for mending the scientific
gap. The current researchers posit that later STEM disparity is related to the college major and the individual course taking
habits of each student. In an attempt to better understand the lack of female STEM perseverance, the researchers set out to
gauge the choices made by the students to either pursue or neglect their STEM interests and talents in college, focusing on
the motivations (e.g., extrinsic and intrinsic, self-determined, expectant value) for having taken advanced math and science
classes in high school (e.g., calculus, physics, AP, IB, Dual Enrollment). A survey was created and administered across honors
classes to high achieving (admitted to the honors college entering with at least a 3.5 high school GPA and at least a 30
ACT/1360 SAT) students at the University of Alabama to define retrospectively the academic motivations at play. Analysis
is currently being conducted to compare how motivational mechanisms vary by the student categories (male STEM majors,
female STEM majors, male non-STEM majors, and female non-STEM majors) based in the participants’ survey responses
and the researchers’ a priori criteria for defining the STEM and non-STEM major classifications. Results will be determined
by the significant differences between these groups across the motivational, aspirational, and gender stereotypical constructs
included in the survey, and the researchers will discuss the limitations and implications for this study..

Poster Number: 211

ALEX SENTS, JULIA SPONHOLTZ
Department: Anthropology

Faculty Mentor: Christopher Lynn
Department: Anthropology

Absorption and COMT

Abstract: Absorption is the evolved capacity in humans to focus intensely on a specific stimulus facilitating the acquiring
of new skills and learning of new information. The Catechol-o-Methyl Transferase (COMT) has been demonstrated to be
associated with absorption. Specifically, expression of the COMT polymorphism Valine/Valine (Val/Val) genotype may be
associated, under specific environmental conditions, with an increased proclivity towards absorption. We hypothesize that
individuals who express the Val/Val polymorphic genotype of COMT possess a higher capacity to absorb new information
and skills than individuals with other variants of COMT.

Poster Number: 212

OLIVIA RUSH, ASHLYN COATS, ANNA PEEPLES
Department: Communicative Disorders

Faculty Mentor: Memorie Gosa

Department: Communicative Disorders

Correlations Between Manufacturer's Stages and IDDSI Levels for Commercially Available Baby Food

Abstract:

Purpose: To determine the correlations between manufacturer’s stages and the International Dysphagia Diet Standardization
Initiative (IDDSI) levels for commercially available baby food.

Background: Dysphagia is a disorder characterized by a difficulty in swallowing due to problems involving the oral cavity,
pharynx, esophagus, or gastroesophageal junction. Pediatric dysphagia is a concern as it could lead to aspiration, which can
result in pulmonary complications and growth faltering. One of the most common forms of intervention for dysphagia is
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texture modification. Currently, the relationship between manufacturer’s labeling of texture modified first foods (baby foods)
and the food difficulty hierarchy created by the International Dysphagia Diet Standardization Initiative (IDDSI) to guide
consumption of foods by individuals with dysphagia is not known.

Methods: A representative sample of baby foods was chosen from both the Gerber and Beech Nut lines. Samples were
tested to determine thickness, hardness, slipperiness, and cohesiveness using the clinical testing methods recommended
by the IDDSI framework. The first test performed was the gravity flow test (GFT). The GFT is recommended measuring
the thickness of a food sample. The GFT was run 10 times for each sample and a mean of the values was calculated to
give one GFT score for each sample tested. If a sample received a value of 10 on the GFT, then the spoon tilt test was also
administered. The spoon tilt test considers the hardness, slipperiness and cohesiveness of the sample. Statistical analysis was
completed to determine if the manufacturer’s labeling of the baby food stage correlated to the IDDSI’s categorization of the
sample’s swallowing difficulty.

Results: A Spearman’s rank-order correlation was run to assess the relationship between manufacturers’ stages and IDDSI
levels for commercially available texture modified first foods (baby foods). Forty samples were collected and analyzed. There
was not a statistically significant correlation between manufacturers’ stages and IDDSI levels for commercially available
texture modified first foods (baby foods), rs (38) = .273, p = .088.

Limitations: The study was limited by use of clinical testing methods instead of scientific instruments. However to control
for this potential limitation, research assistants underwent rigorous training and reliability measures were calculated to
ensure the validity of the data collected.

Conclusion: There was no correlation between the manufactures’ stages and the IDDSI levels. This means that parents cannot
rely on the manufactures’ staging as a measure of the difficulty of food level. Parents and clinicians that work with children
with dysphagia should be made aware of the IDDSI framework and testing methods to ensure that safe food consistencies
are provided.

Poster Number: 213

KATHLEEN O'NEAL

Department: Communicative Disorders
Faculty Mentor: Memorie Gosa
Department: Communicative Disorders

Relationship Between Measures of Oral Feeding Skill and Oral Sensory Processing for Children Suspected of Pediatric Feeding
DisorderAbstract:

Purpose: To determine the relationship between a measure of pediatric oral feeding skill and a reported measure of oral
sensory processing.

Background: Children with feeding and swallowing problems often restrict their nutritional intake, leading to referral for
clinical feeding assessment. The Sensory Profile 2 (SP2) is a parent questionnaire that gains an understanding of a child’s
sensory integrative functioning. The Adapted Prefeeding Skills Checklist (APFSC) is a clinical tool used to measure oral
feeding skill. There is a strong theoretical correlation between oral sensory processing and resulting oral skill for chewing;
however, this relationship has not been tested.

Methods: Participants completed a clinical feeding and swallowing evaluation. The measures were analyzed and scored. For
the purposes of this project, correlational statistics were completed to determine if any relationship exists between a client’s
oral sensory processing and their resulting oral feeding skill.

Results: A Spearman’s rank-order correlation was run to assess the relationship between APFSC scores and classification of
oral sensory processing. Twenty four participants, aged 2 years 7 months to 7 years 5 months were included in this analysis.
There was no significant correlation between the APFSC scores and classification of oral sensory processing with the SP2,
rs(22) =-.075, p =.728.

Limitations: This project is limited by sample size (N = 24).

Conclusion: There is no significant relationship between the measure of oral feeding skill and the measure of oral sensory
processing. The initial analysis of this project suggests that clinicians should perform individual measures of oral sensory
processing and feeding skill competency, as there does not appear to be a direct relationship between the two.
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Medicaid Work Requirements in Alabama: A Case Study

Abstract: In January 2018, the Centers for Medicare & Medicaid Services made a significant policy change, permitting
states to require certain Medicaid recipients to work or engage in community service. Since that time, eight states have
received approval for such requirements and seven requests are pending. In our research, we apply the Narrative Policy
Framework to examine the use of policy narratives in one state, Alabama. More specifically, we analyze news articles and
other documents utilizing NVivo software to answer the question, Were competing policy narratives of Medicaid work
requirements reported in Alabama newspapers or did one narrative dominate news coverage? Alabama is an interesting case
study to apply the Narrative Policy Framework to Medicaid work requirements given the state declined to expand Medicaid
under the Affordable Care Act and is tied for last place in Medicaid eligibility limits for poor parents (annual income below
18% Federal Poverty Level for a family of three; $3,740). In other words, there are very few eligible Medicaid recipients to
impose work requirements on in Alabama, so what can we learn from the policy narratives employed by policymakers, news
reporters, and other groups in Alabama regarding their perceptions of poor parents?
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Impact of Non-qualifying Traumas on PTSD Research and Treatment Options

Abstract: This study determined whether the rate of PTS symptomology expressed by individuals with traumas not covered by
Criterion A of the DSM-5's diagnostic criteria for PTSD is significantly different from individuals whose traumas qualify them for
a PTSD diagnosis. Based on numerous 1-way ANOVAs, individuals do not experience qualifying levels of symptom impairment or
distress, though Independent Samples T-tests show insignificant differences in certain Criteria and items that may call for further
research. This result illuminates the potential for further study of specialized treatment programs for non-qualifying traumas and/
or interitem reliability of the measures used. The measures, sample population, and data used in this research come from the Coping
Power study conducted by Dr. John Lochman from 2008-2009. The UCLA PTSD Index for DSM-1V, Life Experiences Survey, and
Personal Demographic form gauged PTS symptomology in a cross-sectional study of adults. These measures assess the nature of
the traumas and investigate environmental factors such as age, income level, and gender. Each of the participants surveyed were
divided into three groups based on their answers to the PTSD Index: non-traumatized, qualifying traumatized and non-qualifying
traumatized, of which the latter two groups’ symptom endorsement rates are compared. These titles refer to the standing of their
traumas as dictated by the DSM-5, not the extent or severity of symptoms.
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Adverse Childhood Events and Female Offending

Abstract: The majority of incarcerated women in the United States have experienced adverse childhood events. Unfortunately,
we know little from incarcerated women how those events have affected them. This paper will examine the often-unheard
stories of women’s experiences with adverse childhood events. Twenty-five women were interviewed for this study. Responses
were analyzed to find common themes between participants who have been through traumatic experiences in their childhood.
This study will take multiple quotes from participants regarding their adverse childhood events to better understand how they
affected these women later in life. The themes that pertain to this area of study include assault, death of a loved one, foster care,
illegal activities, parental involvement/neglect, substance use, and other adverse events. Analyzing themes from participant’s
that fall into these categories will help researchers further understand the effects of adverse childhood events. Implications will
also be discussed.
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Transcranial Direct Current Stimulation with Language and Memory

Abstract: It is widely known that adults have a harder time learning a new language than do children. What is less understood
is which specific areas of the brain are responsible for the learning and memory retention process of language learning. With
trans-cranial Direct Current Stimulation, or tDCS, we can stimulate specific brain areas that are believed to be involved
in this process. In the present study, each participant learned a set of Swahili-English word pairs; Swahili was chosen to
minimize previous exposure effects to a different language. We stimulated the left frontal lobe (EEG site F3) prior to learning.
We hypothesized that participants who receive tDCS will perform with better retention than the control group who received
the sham stimulation. We have currently tested 23 participants. Our preliminary data show that there is a general trend in
which people who received tDCS stimulation did not necessarily show better performance than the control group who did
not receive stimulation. However, participants who received stimulation generally performed better than those who did
not on the final language test which occurred one week after stimulation. These findings suggest that stimulating neuronal
activity in the frontal lobe before encoding possibly increases memory retention in regards to language learning. In future
studies, we plan to test whether these long-term memory retention benefits occur exclusively when stimulating the frontal
lobe, or whether they also occur when other brain regions are stimulated, including stimulation in the temporal and parietal
lobe. Across all three of these brain regions, we also plan on testing whether the effects of tDCS are most prominent before
encoding, after encoding, or before retrieval of the newly learned Swahili words. The implications of this research are learning
how the brain learns and encodes language, and how we can facilitate easier language learning in adults.
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Remembering What's Behind You

Abstract: The proposed investigation is an observation of the most reasonable explanations for the processes involved in
remembering a mental representation of the environment from spatial information[CF1] . Thirty students will participate
in a spatial orientation task comprised of two stages. After reading a description of objects in a setting, participants will
answer questions about the location and identity of the objects in prompt directions. Then, participants will be shown pairs
of objects and decide if they are in correct left-right affinity relative to their original locations. When object pairs that are
behind the individual in the prompt setting are presented, participants will be told to decide if they are in the right relation
by either (a) remembering the scene description, (b) taking a reverse perspective, or (c) imagining themselves turning to
face backwards. Response times will be recorded to show that participants adapt to their surroundings using one of the
mechanisms suggested above. The proposed study aims to describe further the facility with which people can remember
what’s behind them as result of retrieval from memory rather than perspective taking or mental transformation. This study
aims to investigate the effect of mental transformation on remembering what is directly behind you at 180°.
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Water Weight: The importance of water in security studies
Abstract: By 2040, estimates are that 33 countries will face extremely high water stress, while others, including the US and
China, will face high water stress. Of the 33 extremely stressed countries, 14 are in the already tense region of the Middle East.
As water scarcity continues to cast a looming shadow over international relations, my research centers around the necessary
inclusion of attention to water dynamics in security studies.

Alongside extensive literature review, I used case studies from three different geographic regions, I demonstrate that
water, and particularly international rivers, plays an integral role in the conflict between two (or more) countries. Existing
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security debates regarding conflicts throughout the world focus on traditional elements of security, threats to sovereignty,
regime legitimacy, military capabilities, etc, but they often leave environmental factors outside their scope unless it deals
with a countries economies. As climate change continues to affect the globe and the water crisis continues, it is imperative
that scholars of IR, and security studies, in particular, begin to widen the scope of their investigations to the weight of water.
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Sub-Criterion A PTSDAssessing Handedness and Individual Finger Dominance Between the Archaic and Mississippian Components
of the Perry Site (1Lu25) from the Middle Tennessee River Valley of North Alabama

Abstract: The Perry Site from the western portion of the Tennessee River Valley has the largest number of human skeletal
remains from the prehistory of the southeastern United States. The site has two clearly defined temporal components. The
first is a late middle archaic to terminal archaic component. The second component is Mississippian. Due to this clear
division, the people from the Perry site provide us with a unique opportunity to examine skeletal differences that may be a
result of different lifeways that existed during these periods. This preliminary research on fifty individuals, with twenty-five
from both the archaic and Mississippian components, is designed to test interobserver bias and methodological effectiveness.
We are examining the metacarpals to look for handedness, and the phalanges to look at individual finger dominance. We
distinguish three forms of handedness: left, right, and ambidextrous. We recognize four forms of finger dominance: type A
(index and middle finger dominant, type B (middle and ring dominant), type C (ring and little finger dominant), and type D
(mixed dominance). Metric data is collected and related to compare the sizes of the metacarpals and phalanges. Entheseal
data is collected that compares the possible muscle robusticity of the fingers. The data is then compared based on sex,
temporal component, handedness, and finger dominance.
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Robusticity similarities over time in North Alabama Native American populations

Abstract: Native Americans lived in the Middle Tennessee River Valley in Northern Alabama for thousands of years. At the
Perry site in Colbert, Alabama, there is record of both Archaic hunter-gatherers and Mississippian farmers. This site was
excavated in 1938 and 1939, and remains from 318 Archaic and 713 Mississippian people were recovered. The skeletons
were then stored and catalogued in the University of Alabama osteology lab. Because of the difference in subsistence strategy
between these two peoples, I hypothesized this would result in a difference in robusticity in their bones. Additionally, I sought
to determine if there was a robusticity difference between males and females because it has never actually been analyzed
in this region in relation to modern populations and was just assumed to be similar to modern populations. To test this, I
examined the maximum diameter of the humeri and femora of the skeletons in from this site, selecting humeri and femora
from 41 Archaic people (16 females, 25 males) and 48 Mississippians (26 females, 22 males). These bones support the largest
muscles in the body and therefore represent phenotypic robusticity. I analyzed these values by sex and time designation
with a one-way ANOVA and post hoc t-tests. Although there was a great difference in subsistence strategy between the two
time periods, there was not a significant difference in robusticity. This suggests a greater continuity between the two time
periods. There was a significant difference between the robusticity of females and males that was consistent throughout time,
validating the continued use of subcranial metrics to determine sex in this area and time period.
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Social Factors that Impact Velar Nasal Fronting in Appalachia

Abstract: One of the most well known features of English is velar nasal fronting, where -ing is realized as -in. Since Fischer
(1958), studies have examined both the social and linguistic contexts that contribute to nasal fronting. Factors such as gender/
sex, age, ethnicity, and even identity aspects all increase the likelihood of the presence of fronted nasal (Wolfram & Schilling
2013). The present study will examine velar nasal fronting in a variety of Appalachian English from northeast Tennessee.

Our method for conducting this research involves using auditory coding amongst 24 different speakers. Twelve men
and twelve women from the Appalachian region of the United States comprise our participant sample. The age range of the
speakers fell between the ages of 26 and 92 with a mixture of those with and without college degrees. For the present study,
researchers will be auditorily coding the presence of nasal fronting and will tally the presence or absence of fronted nasals
during speech samples from each speaker. Differences in counts amongst the speaker groups will be analyzed via chi square
analysis.

Preliminary data based on a subset of speakers suggests that older populations and men front their velars more often.
Overall, speakers fronted velar nasals 67% of the time. In particular, older speakers fronted 85% of the time, whereas younger
speakers did 58% time. When looking at other factors, men fronted 78% of time while women fronted 61% of time. Based
on these preliminary results, we hypothesize in the full sample of data that these trends will be maintained, with older males
exhibiting the most nasal fronting. However, we will also include a measure of local place based attachment, what we call
rootedness (Reed 2014, 2016, 2018) to show the manner in which other individual factors affect the production of this feature.
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Why Do Officers Support Community Policing?: A Cross-Departmental Comparison

Abstract: Recent high-profile incidents of police use of forcea€ particularly against minoritiesa€”have resulted in lower levels of
public trust in law enforcement. Community policinga€”which focuses on proactive relationship building and problem solvinga€”is
often discussed as a potential solution to bridge the divide between the police and communities. While 95% of U.S. police
departments claim to have community policing programs in place, research shows that the majority of these programs are not
currently implemented on the ground level. Further, even in departments with strong community policing initiatives, evidence
shows that individual officers are not equally supportive of these efforts. Using roll call survey data from three departments (N=741),
the current study examines predictors of line officer support for community policing. Specifically, we focus on how prior experience
with community policing, community composition, and officer demographicsa€’race, gender, and agea€explain support for
community policing at the individual level. Further, we compare results across departments to examine the extent to which our
results are generalizable versus department-dependent. We expect results to show that both contextual and individual factors
explain officer-level support for community policing. We will suggest policy implications and recommendations for future research.
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A Study of Youth Suicide By Firearm Rates

Abstract: The purpose of this research project is to identify areas of study regarding how certain forms of legislation impact
suicide by firearm rate among youths. We will begin the study by conducting a comprehensive review of the literature to date
studying the rate of youth suicide by firearm. Following this review, we will conduct an updated study to determine whether
specific forms of legislation aimed at reducing youth suicide by firearm lead to a reduction in the suicide rate. We will tailor the
study to specifically look at certain forms of legislation such as Red Flag laws or Extreme Risk Protection Orders (ERPO) laws
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and Child Access Prevention (CAP) laws. By the end of this study, we hope to determine whether these, and other, forms of
legislation have led to a reduction in the rate of youth suicide by firearm.
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The Relations Among Personality, Room Environment, and Memory

Abstract: In this study, we bring together three different areas of research: cognitive processes (specifically, memory), the
environment in which one functions, and personality. Most studies of memory focus on properties of the things to-be-
remembered, or on the strategies used to remember things. The current study looks at the environment in which one learns
and remembers things “the color of the walls in a room" and personality characteristics of the person doing the learning.
Color’s influence on physiological states has been previously investigated, with research suggesting warm colors can induce
heightened states of arousal while cool colors can reduce arousal. Participants will be randomly assigned to either a warm-
colored room (i.e., one with red colored walls) or a cool-colored room (i.e., one with blue colored walls). Once they are
seated in a room they will read and sign the consent form before completing surveys of personality and mood. Once they
are finished, they will complete a memory task in which they will be presented 30 words that vary in abstractness (can vs
freedom) and valence (positive/negative). The words will be presented one at a time for three seconds each. Next, they will
complete an unrelated survey before they are asked to recall as many words as they can. It is expected that people high in
extroversion, who generally seek more arousal, will remember more in a warm-colored red room whereas people who are
low in extroversion, who seek less arousal, will remember more in a cool-colored blue room.
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Personality DSM Disorders and Bullying

Abstract: The prevalence of Oppositional Defiant Disorder (ODD) and Conduct Disorder (CD) among the general population
adolescents needs to be further analyzed. Specifically, demographic risk factors that potentially increase the dominance ofA
personality traits related to these disorders and their sub-sequential negative behaviors need to be highlighted. Furthermore,
when accounting for demographic precursors the correlation between these personality disorders and bullying behaviors
will be studied. This research will consider the relationship between ODD personality traits and the preliminary role of an
adolescent’s biological sex. Additionally, this overall study will analyze the relationship between Conduct Disorder traits and
the role that the adolescent’s age plays on the prevalence of these traits. A questionnaire comprised of measures detailing
factors from personality traits of Disruptive Behavioral Disorders listed in the DSM-V and aggressive behaviors (SRDBD,
ANT, IASR-B5, SDQ), was collected fromA 108 high school students, grades 9 through 12. This study will hope to uncover
the prevalence of ODD and CD behaviors among society’s adolescents, the connection that these traits play on bullying
techniques and the underlying role of gender and age.
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The Downsides of the Death Penalty

Abstract: The death penalty is a very controversial topic in today’s politics and the criminal justice system. As of March
2019, California stopped any future executions. Governor Newsom stated that 4€ce...nations in the world know better and
are doing better. They’ve abolished the death penalty.4€X The overarching issue is the inconsistencies that lie within it. There
are several factors linked to the negative aspects of the death penalty. One of the factors is the gender and racial disparity.
Professor Frank Baumgartner, UNC-Chapel Hill, and Tim Lyman, a Documentation Specialist in New Orleans, took a further
look at executions and the gender and race of the homicide victim. Their general findings state that the race and gender of
the victims affect the sentencing, but more importantly the execution rates are higher in cases involving white victims, and
female victims (Baumgartner and Lyman, 2015). Another con would be the overall cost of the death penalty, then adding in
the appeals and actual time served. In Texas alone, each death penalty case costs their taxpayers about $2.3 million dollars,
which is three times the cost of imprisoning someone in their own cell at the maximum security level for up to 40 years.
The average time spent on death row awaiting execution, according to the Bureau of Justice and Death Penalty Information
Center, is around 16 years. Being that the justice system theoretically does not operate on the archaic eye for an eye model, it
is important to re-examine the moral implications of giving the government the right to kill.
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Pediatric Patients Are Perceived As More Credible Than Adults By Neuropsychologists

Abstract: Research suggests that mock jurors tend to find child witnesses more credible than adults. However, research on
child credibility is relatively limited to the juror decision making literature. This study is a novel extension of child credibly
research to clinical settings, and in particular, performance validity (effort) testing. We randomized neuropsychologists
to examinee age conditions (9- versus 23-years-old) and presented them with vignettes in which examinees scored in the
‘questionable’ range on effort measures. Consistent with mock jury research, we hypothesized that neuropsychologists would
find the 9-year-old examinee more credible than the adult counterpart. Our hypotheses were generally supported, but
important limitations are noted.
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Examining Vocabulary and Social Communication in Young Children with ASD

Abstract:

Purpose: To document both the oral and pharyngeal components of infant swallows of thin liquid and to compare the differences
in temporal measures of safe and unsafe infant swallows.

Background: Swallowing is a key function in acquiring primary nutrition. The skill emerges as a reflex in early infancy, allowing
for the attainment of proper nutrition necessary for growth and development. Likewise, infants consume all calories in the liquid
form, allowing them to more readily experience laryngeal penetration and/or aspiration during a swallow. Most infants that present
with dysphagia produce swallow sequences that include swallows with varying degrees of laryngeal penetration and aspiration.
Videofluoroscopic swallow studies have been used in the clinical setting in order to better evaluate the oral and pharyngeal
components of the infant swallow. This clinical method has been used to determine temporal measures of the swallow and to assign
Penetration-Aspiration Scale Scores.

Methods: A secondary analysis of an existing dataset of video fluoroscopic swallow studies from the project entitled "Determining
the Effective Frame Rate of Accurate Interpretation of Infant Feeding Studies" was conducted using deidentified footage from a
sample of twenty infants with known dysphagia. During the initial project, it became apparent that unsafe swallows (those that
result in aspiration) co-occur with safe swallows during continuous swallowing sequences in infant populations. Temporal input
of measures and Penetration/Aspiration Scale Scores for 2 swallows per infant were taken and recorded using X-keys. Penetration/
Aspiration Scale Scores of 1 (no airway compromise) or 2 (shallow laryngeal penetration that clears the larynx after swallow) were
categorized as a safe swallow, while those ranging from 3 to 8 (aspiration with no cough or attempt to clear aspirated material) were
categorized as an unsafe swallow. The temporal input data was then entered into Excel for calculation of the temporal measures.
Data was then tested for reliability. Data from each of the 2 swallows per infant was then input into SPSS to run a nonparametric
statistical analysis regarding the differences in temporal measures between safe and unsafe swallows in the continuous infant
swallow sequence.

Results: A nonparametric statistical analysis was run in order to assess significant differences in temporal measures between safe
swallows (Pen/Asp scores 1-2) and unsafe swallows (Pen/Asp scores 3-8). In the preliminary results, fifteen of the total sample
of twenty infants were included. Preliminary findings indicate that ten of fifteen infants show clinically significant differences in
Penetration/Aspiration Scale Scores between their two swallows. These ten were then included in the preliminary statistical analysis.
Preliminary analysis indicates significant difference between Oral Transit. Oral Transit Times of Swallow 1 (less impairment) were
faster (M = 0.136 seconds) than Swallow 2 (more impairment) (M = 0.313 seconds).

Limitations:This project is limited by a conservative sample size (N = 20). Recruitment has ceased as this is a secondary analysis of
an existing dataset.

Conclusion: There is a significant difference between the Oral Transit Times of safe swallows (Swallow 1, less impairment) and
unsafe swallows (Swallow 2, more impairment). This indicates that penetration and aspiration may share a common cause as
temporal variances in the oral cavity or may originate in the oral cavity.
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