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Dear Friends,
You are cordially invited to the Louis Stokes
Midwest Regional Center of Excellence (LSMRCE)
Student Poster Session on Saturday, October
26, 2019 in the Sheraton Indianapolis Hotel
at Keystone Crossing Clearwater Ballroom
from 9:30 AM to 11:30 AM EDT. We have 151
poster abstracts being presented by talented
undergraduate and graduate students from 53
colleges and universities across the nation. The
students are here to showcase the outcomes
of their hands-on research and learning under
the mentorship of faculty members in science,
technology, engineering, and mathematics at
their institutions.

Saturday, October 26, 2019
9:30-11:30 AM EDT
Poster Session
Sheraton Indianapolis Hotel
Saturday,
October 26, 2019
at Keystone
Crossing
9:30 AM -11:30 AM EDT
Clearwater Ballroom
Sheraton Indianapolis Hotel at Keystone Crossing
Clearwater Ballroom

QUICK STATS

Quick Stats
• 151 Posters
• 151 Posters
• 130 Undergraduate Posters
• 130 Undergraduate Posters
Graduate
• • 2121
Graduate
StudentStudent
Posters Posters
• • 5353
Institutions
Represented
Institutions
Represented

Among the LSMRCE goals is to highlight
the value of student research and to provide
underrepresented minority students the
opportunity to showcase their scholarly
accomplishments and personal commitment to
disciplinary learning. The poster session offers a
unique opportunity for underrepresented minority
students to learn from each other, network,
engage with faculty and administrators in career
development opportunities, and to experience the
essence of disciplinary professionalization.
Welcome!
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Rafael E. Bahamonde, Ph.D.
Director of Faculty Outreach | Louis Stokes
Midwest Regional Center of Excellence
Founding Dean, IPREP Program Director, and
Professor | IUPUI School of Health and Human
Services
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Presenter (Last, First)

Poster #

Area

Title

Abaddi, Sarah
Ball State University

101

Environmental
Sciences

Rapid Degradation of Glyphosate by Pd/m-BiVO4/
BiOBr Nanocomposite: Mechanistic Study and
Catalyst Stability

Adeniyan, Titilayo
IUPUI

22

Biological
Sciences

Characteristics of Infusion Related Reactions
to Monoclonal Antibody Therapy and the
Effectiveness Premedications: A Systematic
Review and Meta-Analysis

Adil, Ahsan
Benedictine University

23

Biological
Sciences

Initial characterization of Rgg QS regulators in
Lactobacillus acidophilus

Agnes, Alini
Harris-Stowe State University

24

Biological
Sciences

Alternative Splicing of a Chromatin Modifier Dpf2
in Neuronal Development

Ahmad, Zaain
Benedictine University

25

Biological
Sciences

The effects of a DNA damaging agent on BRCA2
mRNA induction and alternate splicing

Ahmed-dilibe, Anisah
IUPUI

111

Other

Aime, Chardonnay
Valencia College

26

Biological
Sciences

How Force of an Object Cause a Concussion to the
Brain

Alejandre, Airelle
Western Illinois University

117

Physical
Sciences

Synthesis of Metal Chalcogenide Materials

Allen, Alexis
Bowling Green State University

147

Technology

A Survey study analyzing the gender ratio
differences in technology majors at Bowling Green
State University, Ohio

Andrews, Ekele
Indiana University

141

Socio/
Behavioral
Sciences

Contribution of birthing method to innate
antimicrobial immune activity of Siberian
hamsters

Anguiano, Luis
Central Piedmont Community College

112

Other

Building a Residential Dwelling: A Process Analysis
of Building a Home

Asante, Mary Sawua
Ball State University

118

Physical
Sciences

Optimization of the Ferrozine Assay to Determine
Free Iron in Solution

Askar, Areej*
Roosevelt University

27

Biological
Sciences

Pterostilbene treatment results in differential gene
expression in trabecular meshwork cells

Atkins, Ky’Achia
West Virginia State University

28

Biological
Sciences

Effects of GPER1 Activation on Gene Expression in
Brain Tumor Cells

Awosanya, Olatundun*
IUPUI

29

Biological
Sciences

Type 2 Diabetes-Driven Alterations in Bone
Healing and Angiogenesis

Barinda, Ebenezer Pacifique
Indiana University South Bend

79

Computer
Sciences

Hybrid Parcel Services (HPS) : Application to
Improve Courier Services

Barrientos, Johana*
Wright State University

30

Biological
Sciences

Role of BAV Hemodynamics, Morphotype
and location on Ascending Aorta Dilation and
Remodeling

Belcher, Samantha
West Virginia State University

31

Biological
Sciences

Genome Wide Association Studies on Feeding
Effects of Nigella sativa on Drosophila
melanogaster

Berney, Grace
Indiana University South Bend

33

Biological
Sciences

Understanding molecular signatures associated
with IPS cells and their cell of origin

Bittle, Marc
University of North Carolina at Greensboro

80

Computer
Sciences

My Financial Buddy

Blair, Ayana
Illinois Wesleyan University

119

Physical
Sciences

Synthesis of an Azamacrocycle for the Host-Guest
Chemistry of Polyoxoanions

Effect of Prolonged Alcohol Exposure on
Performance in an Odor Discrimination Task in
Rats

* = Ranked in the top 25 best poster abstracts submitted.
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Presenter (Last, First)

Poster #

Area

Bonilla, Karen
IUPUI

81

Computer
Sciences

Transparency Within Intelligent Virtual Assistants
for the Improvement of Older Adult Health

Bradley, Allen
Lincoln University of MO

88

Engineering
Sciences

Allen Bradley The Effect Of Keyhole Laser Mode
On Mechanical Properties

Bullock, Sydnei
Howard University

120

Physical
Sciences

Cabrera-Martin, Alexander
University of Cincinnati

89

Engineering
Sciences

Effect of Ultrasonic Nanocrystalline Surface
Modification Laser Shock Peening

Casas-Salinas, Sarahi
Ball State University

142

Socio/
Behavioral
Sciences

Knowledge and Perceptions about Breast Cancer
among Hispanic Women

Chardon Suárez, María Alejandra
University of Puerto Rico, Río Piedras
Campus

102

Environmental
Sciences

Distribution of Snake Species in Puerto Rico Using
Instruments of Citizen Science

Chavarria, Humberto
Indiana University South Bend

121

Physical
Sciences

Biosphere 2: The Changes of Soil Composition and
Properties in Time in the Rainforest Biome

Coe-White, Kalee
IUPUI

34

Biological
Sciences

The effect of single and repeated mild traumatic
brain injury on glial activation in the cortex of adult
male mice.

Contreras, Alex
Ball State University

35

Biological
Sciences

Overexpression and purification of 2’F T7-RNA
Polymerase for RNA in vitro synthesis

Cruz, Jose
Central Piedmont Community College

122

Physical
Sciences

Track Selection In Drift Chambers Using
Convolutional Neural Networks

Daniel, Nahom*
University of Washington - Seattle

103

Environmental
Sciences

Daouda, Farida
Indiana University

36

Biological
Sciences

Diaz Caez, Christian
Howard University

10

Engineering
Sciences

DiPasquo, Emma
Indiana University Northwest

123

Physical
Sciences

Dlamini, Samkeliso
The University of Toledo

16

Other

Molecular probes for identifying the targets of a
new class of ferroptotic agents

Donner, Faith*
Benedictine University

37

Biological
Sciences

Protein p38 May Play a Role in Bile Acid-Induced
Barrier Dysfunction

Duffy, Ciera
Benedictine University

124

Biological
Sciences

Small molecule effects on Lactobacillus
acidophilus adherence and quorum sensing

Duffy, Darby
Western Illinois University

38

Physical
Sciences

Phase Change Behavior of Ionic Liquid- Water
Dilutions Revealed by Differential Scanning
Calorimetry

Eniitan, Itan-Ola
Indiana University

91

Engineering
Sciences

Eslinger, Christy*
Oklahoma State University

39

Biological
Sciences

TNBS Induced Hypermethylation Recruits MeCP2
Binding in GLS Promoter Region

Espinosa, Estefania
Dominican University

40

Biological
Sciences

Conservation Research of Marine and Terrestrial
Native Species of The Bahamas Supported by
ExcEL

Espinoza, Carla
Valparaiso University

125

Physical
Sciences

Radio observation of Ultra Diffuse Galaxies

* = Ranked in the top 25 best poster abstracts submitted.
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Title

Synthesis and Investigation of Imidazole
subsituted o-carboranes

The Relationship Between Turbidity and Seagrass
Productivity in Moreton Bay, Australia
Screen for RNA binding Proteins that effect egg
developement
Development of a Web-based Collaboration
Platform for Human Terrain Data Analysis
Repurposing of N-Acetylcysteine: Determining
the Effects of N-Acetylcysteine Following Chronic
Unpredictable Stress in Zebrafish (Danio rerio)

Engineering 3D Tumor Spheroids to Study T-cell
Infiltration

Essombey Ndambwe, Patrice Ness
University of Northern Iowa

12

Mathematical
Sciences

The Math Behind the Lotka

Esteves-Ruiz, Oriana
IUPUI

41

Biological
Sciences

Temperature Effects on UV Photocrosslinking to
Antibodies at the Conserved Nucleotide Binding
Site

Fernandini-Soto, Ashley Mar
University of Puerto Rico, Mayagüez
Campus

126

Physical
Sciences

3-(1,3,5,7-estratetraen-3-ol-17-one) Ferrocene
Carboxylate: Synthesis, Structure and Docking
Studies

Fontenot, Lindsey*
UCLA

42

Biological
Sciences

Circulating and Colonic Elafin Levels Indicate
Presence of Strictures in Crohn’s Disease Patients

Gaitan, Brian
IUPUI

113

Other

Galarce Lugo, Gelis
Indiana University

43

Biological
Sciences

Effect of Cholinergic Lesioning on Spatial Memory
in Alzheimer’s Disease

Garcia, Lilia
Illinois Wesleyan University

44

Biological
Sciences

Effects of G. vermiculophylla on the abundance,
diversity and sensitivity of Vibrio bacteria

Garcia-Simental, Angel
Indiana University South Bend

127

Physical
Sciences

St. George Detector Simulation

Garza, Elena*
Benedictine University

45

Biological
Sciences

Adapting a Commercially Available Enzyme
Immunoassay to Measure Corticosterone in Turtle
Serum

Glasper, Alexia
Indiana University South Bend

46

Biological
Sciences

Effect of Antidepressant Drugs on Aquatic Plants
and Antibiotic Resistance in Bacteria Isolated from
Nectar

Grant, Kirstie
Howard University

1

Biological
Sciences

A Molecular Phylogeny of the Collective Rumex
genus, Emphasizing the Polymorphic Sexual
Systems of Its Species

Graves, Maura
The University of Toledo

2

Biological
Sciences

ANKS4B: A molecular scaffold required for
enterocyte brush border assembly

Graves, Nicholas
University of Kentucky

92

Engineering
Sciences

Textile Electronics

Gsouda, Nouri
University of Detroit Mercy

90

Engineering
Sciences

A Data Driven Approach to Identify the
Contributing Factors of Traffic Death in Low,
Middle, and High- Income Countries

Gutierrez, Neomy
Loyola University Chicago

82

Computer
Sciences

Improving Code For Future Users For The Wire
Chambers (MWPCs)

Guzman, Jessenia
Syracuse University

104

Environmental
Sciences

Remediating acid rain with calcium treatments:
The unintended impact on Dissolved Organic
Matter

Hernandez, Sophie
Syracuse University

47

Biological
Sciences

Expressing epitope-tagged, recombinant versions
of Hmx3a and its putative binding partners in
zebrafish to test for protein-protein interaction

Holland, Autumn
Mott Community College

143

Socio/
Behavioral
Sciences

Influence of Water Quality on Frog Growth

Hudson, King
University of Cincinnati

83

Computer
Sciences

Fingerprinting Encrypted Voice Traffic on Smart
Speakers

Hupp-Andrews, Raven
Mott Community College

105

Environmental
Sciences

What Heavy Metals are Absorbed by Plants, If
Any?

Ibarra, Jovana
Ball State University

48

Biological
Sciences

Herbicide effect on microbial communities in
freshwater sediment.

Voice assistant

* = Ranked in the top 25 best poster abstracts submitted.
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Inya, Christina
University of Rochester

114

Other

Ishfaq, Talia
Benedictine University

49

Biological
Sciences

The effects of a DNA demethylating agent on
BRCA2 mRNA induction and alternate splicing

Jacinthe, Vladimir
IUPUI

84

Computer
Sciences

Visualing Dynamic Binary Instrumentation

Jaeran, Akhteyar
University of Detroit Mercy

50

Biological
Sciences

Defining the Mechanisms that Maintain a
Quiescent Uterus During Pregnancy

Jahan, Raunak
Bowling Green State University

14

Engineering
Sciences

Utilization of Maynard Operation Sequence
Technique (M.O.S.T) to Improve Efficiency during
Motorcycle Tire Building

James, LaTaysha
Chicago State University

128

Physical
Sciences

Nanoscale Spectroscopy and Microscope of
Amorphous to Crystalline Transitions in Energetic
Materials

Jones, Brianna
Indiana University South Bend

129

Physical
Sciences

Phenolic Compounds and Mineral Content
Determination in Organic and Conventional
Blueberries: A Comparison Stud

Kalb, Ryan
The University of Toledo

51

Biological
Sciences

Understanding the effects of hGBP-1 on the
mitochondria of Glioblastomas.

Kelty, Lea*
Wright State University

106

Environmental
Sciences

Khumalo, Keith
Ball State University

52

Biological
Sciences

Habitat differences in insect communities

Kimbrough, Dexter
Eastern Illinois University

53

Biological
Sciences

Genotyping the human leukocyte antigen DQB1
gene in patients with narcolepsy

Leader, Jacqueline
Mott Community College

54

Biological
Sciences

Water Analysis of Microbial Agents: Legionella,
Salmonella and E.Coli

Leon-V, Nidia
Waubonsee Community College

55

Biological
Sciences

Global Challenge of Mosquito Borne Disease:
Adapting Cases & VALUE Rubrics for Associate’s
Level using high-impact practices

Lewis, Mikaya
Mott Community College

107

Environmental
Sciences

3

Biological
Sciences

Bioinformatic Assessment of the Dictyostelium
discoideum Glutathione S-transferase A3
(DdGSTA3) Enzyme: Putative Non-Enzymatic
Roles in Cellular Signaling.

Llanos, William
Chicago State University

130

Physical
Sciences

Molarity Effects on Liquid Fingering Instabilities
with Eutectic Gallium-Indium (eGaIn)

Logan, Tiara
Syracuse University

85

Computer
Sciences

A.I.: Animated Intelligence

Lopez Garces, Lluvia*
Syracuse University

93

Engineering
Sciences

How Surface Temperatures Vary by Surface Type

López-Morales, Dalyan
University of Puerto Rico, Rio-Piedras
Campus

6

Biological
Sciences

The Christopher Columbus Syndrome:
“Discovering” what Shark Species inhabit Puerto
Rico.

Lovings, La’Nese
The University of Toledo

19

Physical
Sciences

Synthesis and characterization of AlxSc2xMo3O12 using non-hydrolytic sol-gel methods

Luongo, Jessica*
Polk State College/University of South
Florida

56

Biological
Sciences

Elucidation and Characterization of
Immunomodulatory Factors Expression using
Pancreatic Cancer Cell Lines

Makonnen, Isaiah
Indiana University

148

Technology

Little-Jackson, Naoko
Howard

* = Ranked in the top 25 best poster abstracts submitted.
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The Effect of Racial Differences in the Endothelial
Reactivity of Women

Amur honeysuckle did not affect coarse woody
debris decay

Influence of Water Quality of Frog Growth

The Control of TurtleBot Through PID

Martinez, Saul
Indiana University

144

Socio/
Behavioral
Sciences

Martínez-Soto, Indira M.
University of Puerto Rico, Mayagüez
Campus

131

Physical
Sciences

3-(1,3,5,10-estratrien-3-17-diol-6-one) Ferrocene
Carboxylate: Synthesis, Structure and Docking
Studies

McGhee, Carmen
Ivy Tech Community College

57

Biological
Sciences

Temperature Effects on the Inhibition of Plasmin

McInnis, Kierra*
Monroe Community College

58

Biological
Sciences

Stress-like behaviors and corticosterone levels are
elevated in a female rat model of the human BDNF
Val66Met single nucleotide polymorphism

Medrano, Patricia
Indiana University South Bend

59

Biological
Sciences

Pollinator diversity, pollen limitation, and nectar
microbial diversity in Iris virginica and Penstemon
digitalis

Mendoza, Eric
Passaic County Community College

60

Biological
Sciences

Functional Characterization of Human Liver Gene
Regulatory Elements

Mercado-Velez, Naomi
108
University of Puerto Rico, Aguadilla Campus

Environmental
Sciences

Hey Mom, That Kid Looks Like Me!

Evaluation of avifauna in an important coastal
lagoon in northern Puerto Rico

Mochel, Christopher
Indiana University South Bend

132

Physical
Sciences

Method Development for Detection of Aminothiols
in Biological Samples

Mohamed, Mohamed
Syracuse University

61

Biological
Sciences

Investigating the Function and Localization of
FMRP isoforms

Moreno, Cruz
IUPUI

62

Biological
Sciences

Effects of CX-4945 on Behavior of Male Ts65Dn
Down Syndrome Model Mice

Nunez, Tatiana*
Valencia College

63

Biological
Sciences

Gene Expression in Bacterium using Aequorea
Victoria’s GFP

Olagundoye, Blessing
IUPUI

133

Physical
Sciences

One Pot Oxidation of Amines via Benzoyl Peroxide
& A Sulfide Activator

Omega, Shania-Naje
Indiana University

145

Socio/
Behavioral
Sciences

Omodayo, Harriet
Chicago State University

134

Physical
Sciences

Effects of Proton transfer on electronic structures
Photosystem II model compounds

Omole, Oluwaseun
IUPUI

94

Engineering
Sciences

Analyzing Processed Induced Deformations within
Carbon Fiber Composites

Ovalles, Javier
Syracuse University

95

Engineering
Sciences

Teaching a Computer to Recognize Handwritten
Digits Utilizing Machine Learning

Owens, Amber
Indiana University South Bend

64

Biological
Sciences

The effect of paroxetine, an SSRI drug, on
Gammarus, a freshwater crustacean

Patterson, Jacqueline
Indiana University

135

Physical
Sciences

Electrodeposition and Shaping of Nanoparticles

Perez-Herrera, David
IUPUI

65

Biological
Sciences

Biochemical mechanisms underlying striataldependent OCD-like behaviors

Peterson, Jakeshia
West Virginia State University

66

Biological
Sciences

Degradation of single use plastics using Pleurotus
ostreatus

Pierre Jr., Yvan*
Valencia College

149

Technology

Visualizing Veternaiary Data Sets with Jetstream

7

Biological
Sciences

115

Other

Pinchi-Davila, Xiomy-Janiria
Western Illinois University
Pitts, Roosevelt
Central Piedmont Community College

Episodic Memory in a Preclinical Model of
Alzheimer’s

Effect of novel endophytic fungi within
pleosporales on plant growth
Building a Residential Dwelling: A Process Analysis
of Building a Home

* = Ranked in the top 25 best poster abstracts submitted.
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Pollard, Nia
Howard University

20

Physical
Sciences

Electrochemical Reduction of Carbon Dioxide on
Inorganic-Organic Hybrid Nanoparticles

Presutti, Antonio
Indiana University

67

Biological
Sciences

Analysis of Relationships between Parasite Loads
in Fantail Darters and MHC distribution

Pyle, Daniel*
Rutgers University

136

Physical
Sciences

Cross - Coupling of Amides by N - C Activation

Qaiyim, JeVante
Indiana University

150

Technology

Measuring the Effectiveness of Horse Therapy

Ramos Aponte, Leonardo
University of Puerto Rico, Mayagüez
Campus

17

Physical
Sciences

Resistive Switching Random Access Memory
Device Based on Vanadium Sesquioxide

Ray, Shawn
Oklahoma State University

96

Engineering
Sciences

Reed, Lauren
Ball State University

68

Biological
Sciences

Role of the Lateral Line in Female Reproductive
Decision-Making in Fish

Reed, Taneia
Ball State University

86

Computer
Sciences

Sensor Based Solution for Human Activity
Recognition

Riggins-Greer, Alexzander
University of Detroit Mercy

146

Socio/
Behavioral
Sciences

Maternal Report of Child Anger and Externalizing
Behavior: Child and Dyadic Behavior during InHome Observations

Rodgers, Kathryn
Ball State University

69

Biological
Sciences

Investigating and characterizing snR3a present in
Candida albicans

Rodriguez Valle, Salvador
IUPUI

97

Engineering
Sciences

Rodríguez-Rios, Jessica
University of Puerto Rico, Río Piedras
Campus

8

Biological
Sciences

Uncovering DNA Binding Specificity of Cardiac
Transcription Factors Complexes of GATA4, NKX25 and TBX5

Rodríguez-Velázquez, Adolfo
University of Puerto Rico, Rio Piedras
Campus

4

Biological
Sciences

Sexual dimorphism in the Borikenophis
portoricensis (Puerto Rican Racer)

Romero-Jimenez, Maria-Jose*
Western Illinois University

9

Biological
Sciences

Uncovering the distribution and ecology of
Darksidea species in the US

Rosario-Mendez, Karina
University of Puerto Rico, Mayagüez
Campus

15

Environmental
Sciences

Salinas, Casandra*
Oklahoma State University

70

Biological
Sciences

Abnormal Ion Concentration in Cystic Fibrosis
Lungs Impact Rhamnolipid Production in
Pseudomonas aeruginosa.

Sanchez-Tovar, Emmanuel
Western Illinois University

18

Physical
Sciences

A Search for Radio Recombination Lines in a
Sample of Ionized Jet Candidates

Sauber, Faith
University of Central Florida

71

Biological
Sciences

Comparison of Mitochondrial Genomes of
Economically Important Land Plants

Sayeedi, Ismail*
Benedictine University

72

Biological
Sciences

Targeting Transferrin Receptor May be An
Important Target in Cancer Therapy

Seda, Carlos
University of Puerto Rico, Rio Piedras
Campus

13

Mathematical
Sciences

Shettigar, Arjun
The University of Toledo

137

Physical
Sciences

Clickable molecular probes for target protein
identification

Shorter, Alexius*
Kentucky State University

109

Environmental
Sciences

Persistence of Permethrin and Cypermethrin
Residues on Treated Vegetables: An Overview

* = Ranked in the top 25 best poster abstracts submitted.
6

Testing Coiled Nylon Threads as Artificial Muscles
for Exoskeletons

Production of Starch Based Bioplastic

Identification of insect populations in avocados
(Persea americana) in northwestern Puerto Rico

Number of solutions to systems of polynomial
equations with multivariate polynomials over finite
fields as coefficients

Smith, Paul
Indiana University

73

Biological
Sciences

The Selective Pressures of the Rotavirus Under
Different Passage Conditions

Snowden, Sean
Morehouse College/ Georgia Tech

74

Biological
Sciences

Role of Hyaluronan Glycocalyx in Cellular Adhesion

Spence, Jhanelle
Valparaiso University

75

Biological
Sciences

Analyzing Plastic Degradation From Winogradsky
Columns of Two Sample Sources

Spencer, Tori*
Lincoln University of MO

76

Biological
Sciences

Optimum Feed Enhancement Methods for NonDomesticated Largemouth Bass Micropterus
salmoides Fingerlings Feed Trained at Two Initial
Sizes

Stevens, Madison
Oklahoma State University

110

Environmental
Sciences

Sumrall, Ashante’-Nile
IUPUI

116

Other

Teferi, Blen
Bradley University

98

Engineering
Sciences

Titialii-Torres, Kayla
University of Kentucky

5

Biological
Sciences

Embryonic hyperglycemia causes a reduction in
photoreceptor cells and increased oxidative stress
in the developing retina

Ung, Sonyta
Iowa State University

87

Computer
Sciences

Writing an Algorithm to Identify Unusual Stars
from the Variable Stars Category

Urena, Samuel
Northeastern University

11

Engineering
Sciences

Fluorescent Proxy for Quantification of Neural
Regenerative Ability

Vadlamudi, Sai Pranathi
Bowling Green State University

21

Technology

Tradeoff Study Between Production Efficiency
and Human Safety in Flexible Manufacturing
Environment

Venegas, Janel
Waubonsee Community College

77

Biological
Sciences

Vigon, Nicole*
University of Wisconsin - Milwaukee

99

Engineering
Sciences

Vila, Andrew
Indiana University South Bend

138

Physical
Sciences

Optimization of Bismuth Deposition Conditions
on Glassy Carbon Electrode for Detecting Lead in
Water and Soil Samples

Vivaldo, Jazmyn*
Benedictine University

139

Physical
Sciences

Synthesis of compound M567-0446 and analogs
for quorum sensing studies in Lactobacillus
acidophilus

Walz, Sarah
The University of Toledo

100

Engineering
Sciences

The Production of Plastics from Microalgae via a
Superacid Catalyst

Wenegieme, Tara-Yesomi
Wright State University

151

Biological
Sciences

Zinc Deficiency Drives Renal NFκB Activation

Wilson, Charla
Iowa State University

78

Biological
Sciences

The North American Swallows Revisitation and
Survival Study

Zamora, Patricia
Alverno College

140

Physical
Sciences

Emerging Contaminants in the Kinnickinnic River
- Metals

Quantifying the shifted baseline in breeding bird
communities for Native American tribes relocated
to Oklahoma
Relationships Between Mutations and
Metabolites in Multi-omic Networks
Investigation of electron transport property
of semiconductor nanoparticles for solar cell
applications

Promoting Metacognition in STEM for First-year
Students in a Hispanic Serving Institution to
Foster Student Learning using peer learning
Evaluation of Gait Kinematics in Children with
Hypermobile Ehlers-Danlos Syndrome

* = Ranked in the top 25 best poster abstracts submitted.
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Abaddi, Sarah - Poster # 101
RAPID DEGRADATION OF GLYPHOSATE BY PD/M-BIVO4/BIOBR NANOCOMPOSITE: MECHANISTIC STUDY AND
CATALYST STABILITY
Glyphosate, the primary herbicide used for weed control, was considered to be non-toxic. However, the increase in
usage of glyphosate in agricultural lands has begun to pollute the soil and bodies of water, leading to adverse effects
on both terrestrial and aquatic environments. Today, there are residues of glyphosate found, affecting non-target
organisms. There have been many studies linking glyphosate and adverse health effects such as cancer and to both
human and animal organs. We have created a Pd/m-BiVO4/BiOBr nanocomposite to demonstrate the efficient use
of photocatalytic degradation of glyphosate. We are working to create a more stable photocatalyst and study the
mechanistic of radicals displayed through photocatalysis. To this end, the photocatalyst is environmentally friendly,
mineralizing the glyphosate completely using solely water and sunlight.
Funding acknowledgement: This material is based upon work supported by the National Science Foundation under
Grant No. HRD 1618408, 2016-2022.

Adeniyan, Titilayo - Poster # 22
CHARACTERISTICS OF INFUSION RELATED REACTIONS TO MONOCLONAL ANTIBODY THERAPY AND THE
EFFECTIVENESS PREMEDICATIONS: A SYSTEMATIC REVIEW AND META-ANALYSIS
Monoclonal antibodies are antibodies that have been developed to treat many types of diseases and disorders,
including cancer and autoimmune diseases. They are engineered in a way to target specific antigens, making
them selective and thus, more preferable to other forms of therapy. However, there are some side effects of the
treatment, one of them being infusion-related reactions (IRRs). IRRs can be mild but also very intense and possibly
life threatening. To avoid any complications when using the treatment, premedication is given to the patient. Giving
premedication has become the norm when trying to prevent IRRs, but the effectiveness of premedication has not
been well established despite its frequent usage. After synthesizing the information gathered from the chosen
studies, it is then analyzed to determine whether premedication influences the risk of infusion-related reactions
from intravenous monoclonal antibody therapy. We ran a meta-analysis to examine the articles chosen for this
study. Results from the analyses conducted revealed premedication does not decrease the risk of infusion-related
reactions. The information gained from this study may educate healthcare providers on giving medication to
patients going through intravenous monoclonal antibody therapy. Funding acknowledgement: This material is based
upon work supported by the National Science Foundation under Grant No. HRD 1618408, 2016-2022.

Adil, Ahsan - Poster # 23
INITIAL CHARACTERIZATION OF RGG QS REGULATORS IN LACTOBACILLUS ACIDOPHILUS
Bacterial communities can respond to signals and stresses using cell-cell communication or quorum sensing
(QS). QS involves production of a signal/pheromone that is recognized via cell surface or internal receptors. Our
focus is on a small group of transcriptional regulators, Rgg and their partner signals, SHP (small hydrophobic
peptides). Rgg QS systems have been described in other Gram-positive organisms, specifically, pathogens within
the Streptococcus group. Their systems can promote responses such as biofilm formation and toxin production. We
are interested in understanding how Rgg QS systems function in the human commensal Lactobacillus acidophilus.
L. acidophilus contains three predicted Rgg proteins (Rgg499, Rgg1765, and Rgg155). Our goal is to begin
characterizing each Rgg QS system in vitro. To do so, we generated an overexpression construct. We modified an
insertional vector (pTRKH2) and added a constitutive promoter, PrecA, fused to each target rgg. Constructs were
transformed in L. acidophilus and used for phenotypic studies. Overexpression of target rgg genes in L. acidophilus
does not affect bacterial growth in static or intermittently shaken cultures. Using biofilm phenotypic studies, we
observe one Rgg may promote biofilm formation when overexpressed. Our future goal is to determine phenotypes
for all Rgg QS systems using Biolog phenotypic assays. Funding acknowledgement: We thank Benedictine University
and LSMRCE for financial support.

Agnes, Alini - Poster # 24
ALTERNATIVE SPLICING OF A CHROMATIN MODIFIER DPF2 IN NEURONAL DEVELOPMENT
Chromatin remodeling is the dynamic modification of chromatin architecture to allow access of condensed genomic
DNA to the regulatory transcription machinery, thereby controlling gene expression. BRG1/BRM associated factor
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(BAF) chromatin remodeling complexes are polymorphic assemblies of up to 15 subunits encoded by several
genes. We have identified that one BAF complex protein, Dpf2, is expressed as a different isoform in neurons that
can potentially target the BAF complex to new loci as a part of the neuronal program of gene expression. This new
isoform (Dpf2-L) is a longer splice variant generated by alternative splicing (AS), a mechanism that allows multiple
transcripts to be produced from a single gene. The Dpf2-L isoform differs from the canonical Dpf2-S isoform in the
inclusion of exon 7, which incorporates 14 additional amino acids into the C2H2-type zinc finger domain of the Dpf2
protein. RT-PCR of RNAs from mouse cortex over the course of development from E15 to P60, showed a shift in
splicing from the canonical Dpf2-S to the Dpf2-L isoform during brain development. We observed a similar splicing
shift towards the Dpf2-L isoform in cultured cortical neurons at different time points. We also observed a decrease in
overall Dpf2 protein expression as cultured cortical neurons mature. Although the canonical short isoform (Dpf2-S)
has already been demonstrated in maintaining embryonic stem cell pluripotency, the functional differences between
the two isoforms are still largely unknown. The switch in expression suggests that Dpf2-L may play a pivotal role in
epigenetic regulation during neuronal development. Funding acknowledgement: MoLSAMP, SPUR-LABS

Ahmad, Zaain - Poster # 25
THE EFFECTS OF A DNA DAMAGING AGENT ON BRCA2 MRNA INDUCTION AND ALTERNATE SPLICING
BRCA2 is one of two principal genes associated with hereditary breast and ovarian cancer syndrome (HBOC).
Patients with strong family histories of breast or ovarian cancer are frequently advised to have their BRCA1 and
BRCA2 genes sequenced to identify pathogenic mutations. Often DNA sequence variants are identified with
unknown clinical significance (VUS). To provide the best clinical information possible, it is necessary to determine
which of these VUSs are pathogenic and which are benign polymorphisms. Some VUSs have been shown to
affect BRCA1 or BRCA2 gene splicing and are thus pathogenic. However, these genes are transcribed into multiple
alternate splice products, and it is not known which ones represent regulated functions of the gene and which are
merely splicing errors. To determine which alternate splicing events in BRCA2 represent regulated mediators of
BRCA2 gene function, we reasoned that induction of the BRCA2 mRNA would also induce functional splice variants,
while splicing errors would be expected to remain at the same level. As the BRCA2 protein is known to play an
essential role in DNA repair, we are testing the idea that DNA damage caused by bleomycin, a drug that causes
double-stranded DNA breaks, will induce BRCA2 in a breast cancer cell line (MCF7) and/or a non-cancer breast cell
line (MCF-10A). Surprisingly, we have found that bleomycin does not cause apoptosis in MCF7 cells, which other
cells exhibit upon DNA damage. The effects of DNA damage on BRCA2 mRNA levels and alternate splicing patterns
will be presented.

Ahmed-dilibe, Anisah - Poster # 111
EFFECT OF PROLONGED ALCOHOL EXPOSURE ON PERFORMANCE IN AN ODOR DISCRIMINATION TASK IN RATS
Alcohol use disorder (AUD) is a pattern of drinking that involves the abuse of alcohol. Chronic alcohol use in
humans has been found to impact the executive functions of the prefrontal cortex (PFC). Some consequences of
AUD include poor performance during work, signs of anxiety and depression, and in some cases addiction. In the
present study, we will test performance on a simple discrimination task in rats with a genetic predisposition to
alcohol consumption (alcohol preferring P rats) and with drinking history. In the first study, We tested two cohorts of
animals, P rats and Wistars, in a simple discrimination task. We found that alcohol preferring P rats are impaired in
the task (simple odor discrimination), where animals had to use a rule learned on the previous day to guide foraging.
Devaluation of the reward prior to testing was able to rescue performance, suggesting that positive urgency
interfered with the decision-making process. In the second study we will test the hypothesis that previous alcohol
consumption could also affect the performance in this particular task. Specifically, we will investigate the effects of
prolonged alcohol exposure in a cohort of Wistar rats. The animals will first undergo 4 weeks of prolonged ethanol
self-administration. During this drinking process, they will have continuous access to both ethanol (20%) and
water all the days of the week. The rats will then be trained to dig to retrieve food reward and then to discriminate
between two odors. The day following training animals will be tested in the one of the two conditions (Devalued or
Non-Devalued reward). Findings from this study will help to understand the effect of alcohol exposure on positive
urgency, and its interaction with the decision-making process. Funding acknowledgement: This material is based
upon work supported by the National Science Foundation under Grant No. HRD 1618408, 2016-2022.
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Aime, Chardonnay - Poster # 26
HOW FORCE OF AN OBJECT CAUSE A CONCUSSION TO THE BRAIN
A concussion is a type of brain injury that involves a short loss of normal brain function. This occurs when a hit or
blow to the head causes the brain to bounce around and move from side to side or a twist in the skull creating a
chemical change in the brain. An impact typically has to generate a G-force of at least 95-Gs to the human body
upon impact in order to result into a concussion. The objective of this research was to develop a brain model
to better understand what a concussion is and to test the role that force plays related to the development of
concussions by hitting the brain model with a 10 lb. object at various heights. To complete the research, a 3D
printer was used to construct a miniature replica size of a skull and brain, and a small sensor gauge was installed
to calculate force as the subject hit the 10lb. object. The force that was calculated and compared to the amount of
G-force didn’t reach the threshold that is typically needed to be consider a concussion in real life.
Funding acknowledgement: LSAMP, NSF

Alejandre, Airelle - Poster # 117
SYNTHESIS OF METAL CHALCOGENIDE MATERIALS
Synthesis of a robust materials using the band gap energy of Sulfur and Selenium demonstrates that by using
the band gap theory. The band gap theory is important for the energy to produce an electron from the valence
band to the conducting band is the band gap theory. Using Sulfur and Selenium the band gap size increases
when it is oxidizes. Tuning the band gap would allow whether it would be a conducting electron in insulators and
semiconductors. Having a full valence band full the conducting band is completely empty and electrons can’t
move freely. Nevertheless, if some of the electrons move from the valence band to the conducting band then the
electrons can move. The method is to make test tubes using borosilicate tubing and cut into 12- inch sections and
then it is cut into 6- inch sections, a torch is used to seal one end of the tube. Acetone is used to coat the tube 3
times to crete a barrier from the tube and reagent. After it is heated over the course of two weeks. Once the reaction
is complete the samples are examined using an optical microscope and a scanning electron microscope. Using an
optical microscope help to determine if crystals were formed or anything similar. Finally, using the scanning electron
microscope furthers the research of the compound that was made.

Allen, Alexis - Poster # 147
A SURVEY STUDY ANALYZING THE GENDER RATIO DIFFERENCES IN TECHNOLOGY MAJORS AT BOWLING
GREEN STATE UNIVERSITY, OHIO
During the academic year 2017-2018, the number of female students enrolled in the Department of Engineering
Technology in the College of Technology, Architecture, and Applied Engineering (COTAAE) at Bowling Green State
University (BGSU) was 10%; lower than the national average of Women in STEM fields. To better understand the
reasons behind the lower enrollment of female students in engineering technology majors, a survey study was
conducted among the students in technology majors, in COTAAE. 100 female students in COTAAE were randomly
selected as survey recipients and obtained a 38% response rate. The survey questions focused on topics including
why did they choose their major and what challenges are they facing to continue in their field. After analyzing the
survey results, one of the key observations was that, students who have heard about STEM areas through family or
friends or got a prior exposure to the STEM field during their school education are the ones who have joined in the
Technology discipline. They also expressed the fact that, being in a male dominated industry makes the discipline
much more challenging for the female students. These survey results strengthen our thoughts that aggressive and
innovative recruitment ideas (focusing on women in Technology) are needed to help promote and encourage more
female students to choose Technology related majors. We started a “Women in Technology” group at BGSU and
started conducting more outreach activities for middle school and high school students including providing handson technical activities during college visits and use current female students as college technology ambassadors.
We are also planning to reach out to nearby high schools to conduct STEM days and start STEM clubs and assist
schoolteachers. Funding acknowledgement: Center for Undergraduate Research and Scholarships (CURS), Bowling
Green State University
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Andrews, Ekele - Poster # 141
CONTRIBUTION OF BIRTHING METHOD TO INNATE ANTIMICROBIAL IMMUNE ACTIVITY OF SIBERIAN
HAMSTERS
In recent development, in the field of obstetrics and gynecology, cesarean sections have become immensely
popular. In the medical world, there is a controversy associated with c-sections versus vaginal inoculations (or
seeding) in an immune context. Additionally, ecologists are becoming increasingly interested in characterizing
immune function variations among and within species. The ongoing study describes the positive effects on the
gut micro biome in the offspring via vaginal inoculation, while suggesting that c-sections are linked to immune
related disorders such as: type 1 diabetes; irritable bowel syndrome (IBS); Crohn’s disease; and other food related
allergies; etc. The solution that doctors have deemed credible is a term called vaginal seeding. Vaginal seeding,
also known as microbirthing, is a procedure whereby vaginal fluids (and hence vaginal microbes) are applied to a
new-born child delivered by caesarean section. Our animal behavior research project focuses specifically on the gut
micro biome and its immunological development in Siberian hamster pups post-natal. The hypothesis will test the
amount of microbe exposure in vaginal inoculations, cesarean sections, and finally cesarean sections undergone
in seeding. Our approach for this experiment incorporated 40 pairs of Siberian hamsters, in which then we could
undergo the birthing operations. I individually undergone trials to test the innate immunity of offspring at 1 week old.
I constructed a BKA using blood to determine my experimentations’ validity. Finally, necropsies were performed,
and vital organs were preserved for examinations to validify our hypothesis. In addition, we accounted for variables
such as maternal weight to better strengthen our experiment. Our lab research will potentially uncover whether
this theory of vaginal seeding is truly beneficial by introducing E. coli and a form of strep (in our BKA) as the major
culprits of bacteria that could possibly form from vaginal seeding. Funding acknowledgement: This material is based
upon work supported by the National Science Foundation under Grant No. HRD 1618408, 2016-2022.

Anguiano, Luis - Poster # 112
BUILDING A RESIDENTIAL DWELLING: A PROCESS ANALYSIS OF BUILDING A HOME
The general public is not familiar with the major steps required to build a home. The objective of this research
project is to identify and describe the major steps of constructing a residential home. This research project identifies
and explains the individual steps, describes the intricacies of each step, and how the steps are related. The objective
was achieved by performing research in the areas of literature reviews, job site inspections, and interviews to
gather background data. Using the research results, a scale model of a house was constructed. Examination of the
scale model shows each of the identified steps, the sequence in which they are constructed, and the integration of
these steps. The team’s conclusion is that this research project presents information that identifies and describes
the major construction steps and the model demonstrates the integration of the steps. The project’s intent will
be to inform current and future homeowners about the basic anatomy and process of building a house. Funding
acknowledgement: Louis Stokes Alliance for Minority Participation

Asante, Mary Sawua - Poster # 118
OPTIMIZATION OF THE FERROZINE ASSAY TO DETERMINE FREE IRON IN SOLUTION
The accumulation of free iron in biological systems can be very dangerous due to the propensity to catalyze the
formation of toxic species. The ferrozine assay is a method of determining free metal ions in solution. Iron salt
standards were made, and absorbances were measured on a UV-visible spectrophotometer at lambda = 562 nm
using the ferrozine assay. Both ferric and ferrous salts were added to the reagent both with and without the addition
of ascorbic acid. Standard curves were generated for all conditions. Previous research showed that mitoNEET, a
novel type-2 diabetes drug target, has a labile [2Fe-2S] cluster. MitoNEET is also known to react with or bind to a
variety of small molecules, but the impact of these binding events on the cluster stability of mitoNEET is unknown.
In future work, this assay will be used to determine whether or not the cluster is released from mitoNEET under
various conditions. Funding acknowledgement: This material is based upon work supported by the National Science
Foundation under Grant No. HRD 1618408, 2016-2022.

Askar, Areej - Poster # 27
PTEROSTILBENE TREATMENT RESULTS IN DIFFERENTIAL GENE EXPRESSION IN TRABECULAR MESHWORK
CELLS
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Our overall goal is to determine the possible role pterostilbene in anti-oxidant pathways in glaucoma pathology
through the examination of these factors in trabecular meshwork (TM) cells. The TM, a tissue essential in
the outflow of aqueous humor from the anterior portion of the eye, is considered to play an important role in
maintaining intraocular pressure, a known risk factor for glaucoma. In this study, we used human TM cell cultures
to investigate the differential expression anti-oxidant genes after chronic treatment with pterostilbene. TM cells
were either treated with DMSO vehicle or 70 µM pterostilbene for 14 days. In addition, TM cultures were treated with
H2O2 to induce oxidative stress as previous studies have suggested that oxidative damage may be an important
step in the pathogenesis of primary open-angle glaucoma. TM cell cultures were treated with 200 µM H2O2 or with
200 µM H2O2 and 70 µM of pterostilbene for 14 days. Total RNA was isolated and cDNA was prepared by reverse
transcriptase PCR. Expression of differentially expressed genes in these samples was determined through real-time
PCR analysis using gene specific primers and SYBR Green. Analysis of anti-oxidant genes using these samples
suggest that an alteration in expression patterns in response to oxidative stress in TM cells may be partially reversed
if treated concurrently with pterostilbene. Future experiments will focus on the further elucidation of the role of
pterostilbene treatment on gene expression in TM cells and its possible use to reverse the effects seen in glaucoma
pathology. Funding acknowledgement: McNair Scholars Program Roosevelt University

Atkins, Ky’Achia - Poster # 28
EFFECTS OF GPER1 ACTIVATION ON GENE EXPRESSION IN BRAIN TUMOR CELLS
There are several hypotheses that steroid sex hormones (progesterone and estrogen) have a role in suppressing
cancer in males and females. Although there are several hypotheses, the pathobiology how sex hormones are
involved in incidences of brain tumors is not completely known. Given the crosstalk between estrogen and
progesterone signaling pathways, the objective of this research is to examine the effect of GPER1 activation
on progestin receptor gene expression. U87 glioblastoma cells line were also used for this experiment as well.
Glioblastoma is a malignant tumor affecting the brain or spine which arises from astrocytes in the central nervous
system. The U87 cells were treated with GPER1 agonists (G1 and E2) and antagonists (G15 and G36). Given the
inconsistencies of the Real Time RT-PCR for the cell line U87, we are continuing our research by running multiple
PCR with different housing keeping gene (hRPS1-3) since the expression of the GAPDH appeared to vary with the
treatments. Funding acknowledgement: AT & T, NIH Grants 5p20RR016477 and P20GM103434

Awosanya, Olatundun - Poster # 29
TYPE 2 DIABETES-DRIVEN ALTERATIONS IN BONE HEALING AND ANGIOGENESIS
Type 2 diabetes mellitus (T2D) is prevalent in the United States. Those with T2D are at risk for impaired fracture
healing due to decreases angiogenesis, which is required for successful bone regeneration. Bone morphogenetic
proteins (BMPs) are often used to help orthopaedic surgeons with bone healing in difficult cases. Here we
begin characterizing the mechanism by which T2D alters fracture healing with or without BMP-2 treatment. We
hypothesize that T2D impairs fracture healing by decreasing angiogenesis and endothelial cell function, but that
BMP-2 improves angiogenesis and bone healing. We created a high fat diet (HFD)-induced T2D mouse model
to compare with control low fat diet (LFD)-fed mice. Mice underwent testing to confirm the T2D-like metabolic
phenotype, underwent a critical-sized defect surgery of the femur, which was treated with either saline or BMP2, and then were assessed biweekly by x-ray imaging over the course of 12 weeks. Finally, bone marrow-derived
endothelial cells (BMECs) were collected from these mice to further assess endothelial colony and tube formation in
vitro. Results indicate that the HFD mice acquired the T2D metabolic phenotype. X-rays revealed impaired fracture
healing in the HFD mice even with BMP-2 treatment. In vitro tube formation and proliferation assays indicated that
HFD impaired angiogenic and proliferative capabilities of BMECs, supporting our hypothesis. Finally, our group has
previously shown that the main megakaryocyte growth factor, thrombopoietin, can improve both fracture healing
and angiogenesis. Therefore, future investigations will examine whether thrombopoietin can more effectively
improve bone healing in HFD mice than BMP-2.
This material is based upon work supported by the National Science Foundation under Grant No. HRD 1618408,
2016-2022.

Barinda, Ebenezer Pacifique - Poster # 79
HYBRID PARCEL SERVICES (HPS) : APPLICATION TO IMPROVE COURIER SERVICES
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Premium parcel services are distinguished from ordinary mail services by features such as speed, security, tracking,
signature, specialization, and individualization of express services, which are optional for most everyday mail
services. As a premium service, couriers are usually more expensive than standard mail services, and their use is
normally limited to packages where one or more of these features are considered important enough to warrant
the cost. The purpose of this project is to use information technology to help people enjoy all the features that
parcel service companies provide at a more affordable cost. Hybrid Parcel Service (HPS) project provides a web
application solution that will connect the sender, courier and the receiver of the parcel. The sender will request for a
courier using the application, if the courier is available, he or she will be given the package, and will transport it to the
receiver. HPS provides a mechanism for trust between the sender, courier and receiver, a mechanism for payment
processing, and tracking of the parcels. Working with third parties HPS can also provide insurance.
Funding acknowledgement: This material is based upon work supported by the National Science Foundation under
Grant No. HRD 1618408, 2016-2022.

Barrientos, Johana - Poster # 30
ROLE OF BAV HEMODYNAMICS, MORPHOTYPE AND LOCATION ON ASCENDING AORTA DILATION AND
REMODELING
The bicuspid aortic valve (BAV), which consists of two leaflets instead of three in the normal TAV, exists in three
distinct phenotypes according to the position of leaflet fusion: left-right (LR), right-non (RN), and non-left (NL).The
BAV morphotype has been clinically linked to asymmetric aortic dilation. Abnormal BAV flow and wall shear stress
(WSS) on the aortic wall can lead to aortic medial degeneration. The objective of this study was to determine the
relationship between BAV morphotype and location dependent remodeling of the AA under the influence of the local
TAV and BAV in vitro WSS environments. WSS found through computational simulations at both the proximal and
middle ascending aorta downstream of a TAV and three BAVs was used to condition aortic tissue for 48 hours in a
cone-and-plate bioreactor. Experimental groups consisted of a fresh tissue control group and normal proximal and
medial AA tissue subjected to TAV, RN-BAV, NL-BAV and LR-BAV WSS. Immunohistochemistry, Western blotting
and zymography were used to quantify enzymatic expressions of matrix metalloproteinase-2 (MMP-2) and matrix
metalloproteinase-9 (MMP-9). After 48hrs, under the LR-BAV WSS, the AAs showed significantly upregulated
MMP-9 expression at the proximal and mid sections. RN BAV AAs, showed significant increased MMP-2 and MMP9 expression at the mid location under RN-BAV WSS. Under NL-BAV WSS, the NL-BAV AAs showed significant
upregulation of MMP-9 at both proximal and mid locations and upregulated MMP-2 at the mid location. These
results are consistent with clinical presentation of dilation in BAV aortas. Funding acknowledgement: LSAMP, NSF,
Department of MEchanical and Material Engineering at Wright State University

Belcher, Samantha - Poster # 31
GENOME WIDE ASSOCIATION STUDIES ON FEEDING EFFECTS OF NIGELLA SATIVA ON DROSOPHILA
MELANOGASTER
Bodyweight is a complex trait defined by several biological processes. In this report, we describe the genetic
approach used for fighting obesity and diabetes as per the consumption of Nigella sativa. We also present a webbased pathway simulation that may occur due to consumption of the Nigella sativa. We are planning to do a glucose
analysis. To identify genes aﬀecting bodyweight due to the Nigella sativa diet, we assessed the total dry body weight
of aged flies of the sequenced, wild-derived lines from the Drosophila melanogaster Genetics Reference Panel. The
flies were fed with the Nigella sativa diet throughout their life. We performed genome-wide association analyses
to identify candidate genes associated with variation in bodyweight. Through our GWAS analysis we found certain
genes that explain the eﬀects of change in bodyweight. We also performed pathway analysis using R spider to find
the enriched sub-cellular pathways. Funding acknowledgement: DOW, NSF, LSAMP

Berney, Grace - Poster # 33
UNDERSTANDING MOLECULAR SIGNATURES ASSOCIATED WITH IPS CELLS AND THEIR CELL OF ORIGIN
Stem cells (SC) are cells that can rejuvenate and differentiate into any type of cells. Two major types of stem
cells are embryonic and adult stem cells. Initially, SC were viewed as only unidirectional, but not anymore. Today,
scientists have discovered that even a differentiated cell can be transformed into a stem cell, when specific factors
are introduced into differentiated cells. Such cells are called induced pluripotent stem cells (iPSC). These induced
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pluripotent stem cells derived from human cells (hiPSC) can be effectively programmed to differentiate like an
embryonic stem cell. Transcriptomes of iPSC derived from umbilical cord dermal fibroblasts and dermal fibroblasts
were rigorously analyzed using multiple comparisons methods. Functional analysis of the features that showed
significant difference in their expression patterns were done using Gene Ontology (GO). The GO analysis revealed
several interesting biological processes that may be indicative of the cell of origin. Towards that we plan to analyze
mature cord blood and dermal fibroblast transcriptomes and compare them with the iPSC transcriptomes. Further,
we are also planning to use rival penalized competitive learning (a machine learning approach) to automatically
determine the topology of the transcriptomes. Funding acknowledgement: This material is based upon work
supported by the National Science Foundation under Grant No. HRD 1618408, 2016-2022.

Bittle, Marc - Poster # 80
MY FINANCIAL BUDDY
This project analyzes the level of knowledge that minorities between the ages of 18-29 had about managing their
finances. To assess their level of knowledge we collected data via survey from October of 2018 to December of 2018
where we were able to secure 151 responses. The survey offered a variety of questions ranging from “Do you have
a checking account?” to “Do you know what a 401k is?” in order to produce the best results. Our results showed
that our target demographic answered “no” to many of these questions, indicating that they lack the knowledge
necessary to effectively maintain their finances. From an academic perspective, this study emphasizes the gap in
knowledge between minorities and others when it comes to managing income. We then decided it would be to our
audience’s benefit if we developed a financial literacy application that will be used to track the financial health of
users by monitoring account balances, debt and net wealth. The goal of the application is to help users to improve
their financial habits while bringing attention to other asset opportunities. With a better understanding of their
financial health, the hope is to start closing the gap of wealth that exists between minorities and people of other
backgrounds. Funding acknowledgement:National Science Foundation

Blair, Ayana - Poster # 119
SYNTHESIS OF AN AZAMACROCYCLE FOR THE HOST-GUEST CHEMISTRY OF POLYOXOANIONS
Although considerable work has been done on the host-guest chemistry of small oxoanions including phosphate
and nitrate, there are fewer examples of hosts for the much-larger, pseudo-spherical, polyoxoanions. In this project,
a cationic macrocycle with cationic pendant arms is being designed as a host for polyoxoanions. Using published
procedures, N-tosylaziridine was prepared in two steps from ethanolamine and used to add tosylaminoethyl
pendant arms to 1,4,8,11-tetraazacyclotetradecane. Acid catalyzed detosylation followed by ion exchange yielded N,
N’, N’’, N’’’-(2-aminoethyl)-1,4,8,11-tetraazacycotetradecane. This product and the intermediates were characterized
using a combination of Nuclear Magnetic Resonance spectroscopy (NMR), Infrared Spectroscopy (IR), melting
point, and Thin Layer Chromatography (TLC). Further functionalization of the aminoethyl pendant arms will
allow the hosts to be incorporated into larger supramolecular structures or appended to resin beads. Funding
acknowledgement: Illinois Wesleyan University Forrest Frank Fund and Illinois Wesleyan University Department of
Chemistry and Biochemistry

Bonilla, Karen - Poster # 81
TRANSPARENCY WITHIN INTELLIGENT VIRTUAL ASSISTANTS FOR THE IMPROVEMENT OF OLDER ADULT
HEALTH
The significant increase and prevalence of intelligent virtual assistants provides an array of benefits to the daily
life of older adult consumers; however, increased consumption has also given rise to fears concerning privacy and
security. However, little research exists specifically on transparency within IVAs; transparency referring specifically
to how a device or application works in storage, utilization, and management of data. Most IVAs indicate that
information is only recorded by an IVA when a wake word is uttered, and at any other moment the device is on
sleep mode awaiting its call. Privacy use and data management are generally kept in long document style pages
on websites, hindering user desire to understand how their information is being processed. Our investigations
intends to explore ways to improve transparency within IVAs to reduce uncertainty and provide knowledge on
how data is being collected. Semi-structured interviews of older adult consumers will be used as catalysts for
testing design ideas that would improve transparency. The use and management of user data is a concern older
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adults have expressed about IVAs so, we will explore approaches such as instructional videos or condensed pages
of information that would clarify how a device works designed specifically for universal access. This would allow
consumers to feel more at ease in using IVAs and provide them with a smoother user experience overall. Funding
acknowledgement:This material is based upon work supported by the National Science Foundation under Grant No.
HRD 1618408, 2016-2022.

Bradley, Allen - Poster # 88
ALLEN BRADLEY THE EFFECT OF KEYHOLE LASER MODE ON MECHANICAL PROPERTIES
In this study, we demonstrate the comparison of 304L stainless steel parts fabricated by the laser-foil-printing (LFP)
additive manufacturing process with two different laser welding modes (conduction-mode and keyhole-mode). The
porosity, microstructure, and tensile properties of both parts are measured and compared in the laser scanning
direction and building directions. The parts made by conduction-mode have slightly higher density than those made
by keyhole mode (>99.91% vs. >99.41%), but both are near fully dense. On the tensile properties both of their yield
strengths and ultimate tensile strengths are similar, without significant difference between them based on ANOVA
analysis. However, the conduction-mode part has higher elongation at the break point than the keyhole mode part.

Bullock, Sydnei - Poster # 120
SYNTHESIS AND INVESTIGATION OF IMIDAZOLE SUBSITUTED O-CARBORANES
Carboranes are polyhedral boron clusters where one or two BH groups are replaced with CH groups. These
compounds have been investigated for applications in numerous fields including medicine, nanoscale engineering,
catalysis, and even radioactive waste isolation because of their electronic, reactivity, intensive, extensive, and
stability properties. Dicarba-closo-dodecaboranes, or o-carboranes, in particular show great biological stability and
potential for organic modifications. The divergent electronics between the carbon and boron vertexes in carboranes
provide access to regioselective substitutions. Imidazoles are known to be particularly useful in the pharmaceutical
field to attaching pharmacophores to their biological targets. Syntheses of o-carboranes with imidazole and
ynamine substituents to study their electronic effects and potential uses in chemistry/biochemistry are scarce,
although both functional groups are utilized in the pharmaceutical field. The complexity and cost in the synthesis
of carboranes diminishes the amount of research conducted on them, as recently stated by John F. Valliant, “One of
the longstanding challenges associated with carborane chemistry is that the general method used to prepare them
often produces products in modest to very low yield”. The synthesis of various substituted o-carboranes by way of
N-alkylnylimidazoles via cross-coupling reactions in the presence of various transition metals is proposed to bypass
complications in o-carborane functionalization. Herein is described the exploration of cage closing syntheses
between substituted alkynes and ynamines with decarborane to yield substituted o-carborane clusters, purposed
for medicinal and catalytic chemistries.

Cabrera-Martin, Alexander - Poster # 89
EFFECT OF ULTRASONIC NANOCRYSTALLINE SURFACE MODIFICATION LASER SHOCK PEENING
The effect of Laser Shock Peening (LSP) on the microstructure, residual stress, and fatigue behavior of Additive
Manufactured (AM) CoCrMo Alloy was investigated. Three LSP processing parameters were studied to optimize the
laser peening process 1) sacrificial layer: vinyl tape versus aluminum tape, 2) shift between two peening layers, and
3) laser wavelength: infrared (IR) laser versus second harmonic generation (SHG) laser. In all studied laser peening
conditions, laser peening induced a Strain-Induced Martensitic Transformation (SIMT) shifting the initially FCC
structure to HCP+FCC structure at the surface. Laser peening converted the high tensile residual stresses created
by the AM process to high compressive stresses that protects the material against different type of metal failures.
Funding acknowledgement: LSAMP

Casas-Salinas, Sarahi - Poster # 142
KNOWLEDGE AND PERCEPTIONS ABOUT BREAST CANCER AMONG HISPANIC WOMEN
Breast cancer is the second most common form of cancer among US women. It disproportionately affects racial
and ethnic minority women, who are 75% more likely than White women to die of breast cancer, although White
women continue to report higher prevalence of breast cancer. Previous studies with Hispanic women have not
provided adequate information on perceived risk and severity of breast cancer. In this study, we tried to overcome
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the limitations of existing studies with a unique research design and we sought out answers among Hispanic women
to find out what the perception and attitudes towards breast cancer prevention in Hispanic women. The study was
conducted through a series of mixed methods. Quantitative data collected by paper surveys (n=20 women) and
Qualitative data collected via informal feedback from all the participants. Qualitative data were transcribed and
coded and themes were constructed based on group consensus. Sociodemographic information such as age and
information on all health and lifestyle behaviors was also collected. The study sample was a convenience sample of
Hispanic females, therefore the conclusions of this study are not generalizable to the larger and other populations
in the United States. The low number of participants in the study limits external validity of results. Future work
consists of researching and collecting more data that include many more variables including geographic, economic,
and religious perceptions which will further improve the surveying process and eventually find the best solution to
increase awareness of breast cancer prevention among Hispanic women.

Chardon Suárez, María Alejandra - Poster # 102
DISTRIBUTION OF SNAKE SPECIES IN PUERTO RICO USING INSTRUMENTS OF CITIZEN SCIENCE
The advances in technology and social media networks has allowed the creation of information sources in which
scientific citizens make contributions to research. The data used for this investigation was presented in social media
networks and pages of sighting reports of wildlife to determine current distribution data, patterns of reproduction,
habitat determination, and diet, among other aspects of the biology of various snake species in Puerto Rico. The
publications, which collect a 13-year span, were obtained using keywords and the following data was included:
publication dates, municipality of the sighting, snake activity, physical condition, and injuries. The data was
processed using a Macro in Microsoft Excel and maps of the distribution of the species across the Island were
generated. It was found that the snakes with greater distribution in Puerto Rico were: Borikenophis portoricensis
(native), Chilobothrus inornatus (endemic) and Boa constrictor (invasive). In terms of regions, 51% of the
specimens of B. portoricensis were observed within the northern region of the Island, a 35% of the C. inornatus were
also distributed within the northern region, and 70% of the B. constrictor were distributed throughout the western
region. The neonate specimens were mostly observed within the rainy season (May-December) which could be a
result of resource availability. The species with higher mortality rate on the roads was B. constrictor, being indicative
that they prefer these areas to move and thermoregulate. These sources of information are of great benefit for
the knowledge of these species, environmental education, conservation and documentation of species. Funding
acknowledgement: PRLSAMP

Chavarria, Humberto - Poster # 121
BIOSPHERE 2: THE CHANGES OF SOIL COMPOSITION AND PROPERTIES IN TIME IN THE RAINFOREST BIOME
Biosphere 2 is a large controlled environment facility, now owned and managed by the University of Arizona.
Biosphere 2 was built in 1991 as a completely closed environment and included a number of biomes simulating
natural ecosystems, including desert, savanna, tropical rainforest, and ocean, that were meant to supply oxygen for
the inhabitants. When the biomes were created, the soils for the rainforest biome were formulated using local desert
soils from Arizona, sand, pumice, and several organic materials, such as fine and course peat, sphagnum moss,
and compost. Different mixtures were placed in different parts of the rainforest. Soils have been characterized soon
after installation and again in 2009-2010 to record any changes over time. Now, 10 years after last sampling, soil
cores were obtained across the biome to determine any changes in soil properties. Replicate cores were collected
to a depth of 1 m and then subdivided into 10-cm increments. We measured soil pH in water and CaCl2 solution,
electrical conductivity, and exchangeable cations. Previously, all examined locations exhibited decrease in pH,
conductivity, and exchangeable cations over time consistent with leaching under simulated tropical rainfall. Over
the last ten years, for several locations we observed that decrease in electrical conductivity progressed to deeper
soil layers. For two locations, we also measured decrease in pH levels since the last recording in 2009. Observed
change in soil properties brings the biome closer to conditions typically found in natural rainforests. Funding
acknowledgement: National Science Foundation: Arizona REU

Coe-White, Kalee - Poster # 34
THE EFFECT OF SINGLE AND REPEATED MILD TRAUMATIC BRAIN INJURY ON GLIAL ACTIVATION IN THE CORTEX
OF ADULT MALE MICE.
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Post traumatic headache (PTH) is the most frequent symptom following head injury/traumatic brain injury (TBI),
manifesting both as a new-onset headache as well as a worsening of preexisting headache. The International
Classiﬁcation of Headache Disorders (third edition, ICHD-3 beta) deﬁnes PTH as a secondary headache with no
deﬁning clinical characteristics, that starts within 7 days of injury. If headache persists for greater than 3 months
duration, it is considered persistent. PTH is frequent and common in both military and civilian populations. PTH
appears to be more likely to develop following mild TBI (concussion) compared with moderate or severe TBI (with
a prevalence of 47–95%). Although PTH is highly prevalent, the underlying mechanisms leading to PTH and its
maintenance are less clear. Sensitization of the pain network due to neuroinflammation may be one mechanism
underlying the chroniﬁcation of PTH following head injury. Persistent activation of astrocytes and microglia
may influence pain states following head trauma. Baseline and post assessments were completed using C57bl6
male mice. To determine the degree to which mild TBI (mTBI) produces CNS glial activation, neuroanatomical
experiments using immunocytochemistry markers of astrocytes (GFAP; glial fibrillary acidic protein) and microglia
(Iba-1; Ionized calcium-binding adaptor molecule 1) were used to examine the long-term effects of injury with
n=4 for sham, n=4 for single injury and n=4 for repeated injury. Heightened activity of cells is anticipated as
demonstrated by gliosis and may be suggestive of an ongoing response to mTBI and may account for ongoing
influence on pain systems in the brain. Funding acknowledgement: NIH

Contreras, Alex - Poster # 35
OVEREXPRESSION AND PURIFICATION OF 2’F T7-RNA POLYMERASE FOR RNA IN VITRO SYNTHESIS
The major limitation of chemical synthesis of RNA oligonucleotides is concerned about the length of the biopolymer
as it becomes very challenging to synthesize individual RNA strands longer than 50 nucleotides. The transcription
reaction using T7 RNA polymerase (T7 RNApol) is an alternative method that requires DNA template to produce
RNA strands. In optimized conditions, T7 RNApol can be used in vitro to produce milligram amounts of RNA
biopolymers ranging from 30 - 30 000 nucleotides. The RNA self-assembling properties can be implemented to
design and fabricate various types of RNA complexes. The naturally occurring RNA strands however are not stable
and hydrolyze quickly in blood serum limiting its application for example in medicine. The replacement of Hydroxy
group at the 2’ position of the ribose to 2’ Fluoro or 2’ Methoxy can drastically elevate the resistance of the RNA
to nucleases and thus overall stability. However, to synthesize such modifed RNAs it is critical to utilize mutated
version of T7 RNA polymerase that will not discriminate regular NTPs vs modified-NTPs. Herein, we describe
overexpression and isolation of modified RGVG (R425, G542, Y639V, H784G) T7-RNA polymerase using Cobaltaffinity chromatography and transcription of 2’f-modified RNAs. Funding acknowledgement: This material is based
upon work supported by the National Science Foundation under Grant No. HRD 1618408, 2016-2022.

Cruz, Jose - Poster # 122
TRACK SELECTION IN DRIFT CHAMBERS USING CONVOLUTIONAL NEURAL NETWORKS
Jefferson Lab conducts nuclear physics experiments that focus on studying the structure of protons. The Hall B
experiment of the accelerator facility tracks charged particles through drift chambers. The drift chambers measure
the drift time of ionization electrons in a gas to calculate the spacial position of ionizing particles. Particle tracks
of interest were selected from Hall B data at Jefferson Lab using machine learning methods. This research uses
convolutional neural networks (CNNs) to classify which signals within an event belongs to the particle of interest.
Using CNN architectures common in image analysis, we trained our model using data where the track are known.
We tested VGG16, VGG9, Xception, InceptionV3, MobileNetV2 and InceptionResNetv2. The CNN architectures
started with pre-trained weights to determine which model will provide the best results. The goal is to find the model
and setting that provides the most efficient and accurate results with analyzing images at a speed of 3 milliseconds
per image or lower. Results will be presented with comparisons between different models in terms of speed, loss,
and accuracy.

Daniel, Nahom - Poster # 103
THE RELATIONSHIP BETWEEN TURBIDITY AND SEAGRASS PRODUCTIVITY IN MORETON BAY, AUSTRALIA
Seagrass meadows function as natural carbon sinks and may serve a critical role in sequestering fossil fuel-derived
CO2 from the atmosphere. Unfortunately, seagrass ecosystems are deteriorating at an unprecedented rate due
to the impacts of numerous anthropogenic stressors, including land use change and resulting increases in local
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turbidity. This study is an effort to understand the relationship between differing seagrass densities and the effects
turbidity has on seagrass productivity within Moreton Bay, Australia. Seagrass density was calculated in three sites
using quadrat sampling. Turbidity and dissolved oxygen measurements were collected in situ at the same locations
in the Bay over a three-day period; this data was further complemented by historical measurements from nearby
locations. Net ecosystem productivity (NEP), serving here as a proxy for seagrass productivity, was obtained from
the temporal evolution of dissolved oxygen measurements. We found that NEP and turbidity do have an inverse
relationship as evidenced by the collected and historical datasets. However, linear regression analysis on the
historical data showed large variability in the strength of the correlation between these two parameters (-0.8 ≤ r ≤
0.4) for the 3 sites from 2006 to 2014. Inclusive of error (95% CI), our data do not allow us to fully reject the null
hypothesis that there is no correlation between NEP and turbidity. Nevertheless, we conclude that turbidity does
have an influence on NEP. However, the pattern that we observed in NEP is driven by a more dominant factor(s)
than turbidity. Funding acknowledgement: This work could not have been completed without the financial support
and encouragement of the University of Washington College of Engineering, College of the Environment, Office of
Minority and Diversity Affairs, and the Pacific Northwest LSAMP

Daouda, Farida - Poster # 36
SCREEN FOR RNA BINDING PROTEINS THAT EFFECT EGG DEVELOPEMENT
Motivation: Mutations in the RNA binding proteins of the ADAR family occur in over 35 human diseases . Due to
this, the Hundley lab has been characterizing C. elegans worms with a knockout of the RNA binding protein ADR-2.
In a recent study, we discovered that these mutant worms had an increased production of yolk protein. Problem
Statement: The mutant strain missing the ADR-2 protein displays an increased yolk production and number of eggs,
however how low of ADR2 affects reproduction is unknown? We hope to discover other RNA binding proteins that
have related functions to ADR-2 in the expression of yolk protein. Approach: The project required the use of RNA
interference (RNAi) to manipulate the RNA binding proteins expressed in the worm. A collection of approximately
300 RNAi feeding strains of E. coli were used to silence different forms of RNA binding proteins. The feeding strains
contain double-stranded RNA in a form worms can take up. When worms are grown on plates containing these
strains, they consume the bacteria, allowing for the double-stranded RNA to perform its silencing function. Our
mutant strain of C. elegans expresses the yolk protein vit-2 fused to a green fluorescent protein (GFP). GFP allows
for clear quantification of vit-2 when using the COPAS biosort. The COPAS biosort is a larger particle sorter which
detects the intensity of the GFP which corresponds to the level of vit-2 expression. Results: Our screen yielded a
total of 10 candidate proteins. These proteins had very different functions and were found in different tissue types,
most commonly the nervous and reproductive systems. Conclusion: The screen successfully build a foundation
for future studies into how ADR-2 has interactions in developmental and reproductive processes. The impact of
further study would be to add to what has already been found concerning the involvement of ADARs in altered life
span. Funding acknowledgement: Worm Base, American Cancer Society Research Grant, Hundley Lab, LSAMP, and
National Science Foundation

Diaz Caez, Christian - Poster # 10
DEVELOPMENT OF A WEB-BASED COLLABORATION PLATFORM FOR HUMAN TERRAIN DATA ANALYSIS
Previously, a decision-making system has been developed using machine reasoning algorithm for human terrain
data analysis which leads to determination of social unrest threat level. The decision-making system can update its
decision with additional data added to the human terrain database. Also, the decision-making system has ability
to tacking and trend-analysis of predictive variables for continuous monitoring of social status. The objective of
this project is to develop a collaborative platform which accommodates data upload from multiple parties, data
aggregation and update to a common database, algorithm’s access to the database for decision rule generation
and trend analysis and display of the result on the user’s browser. This project requires to build a web-server and,
after understanding the algorithm and implementation and testing it in Python environment, porting and converting
the algorithm to the web-server environment. Webpage will be created using HTML, database will be created
with the SQL language, and the connection between the webpage and the database will be made through Apache
server by the scripts in PHP language. The data we use is from Polity IV data set which is available in Internet. We
do not collect any data from any other source. Funding acknowledgement: U. S. Army through MSI STEM Research
& Development Consortium with the project entitles “Irregular Warfare Decision Assist System for Determining
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Threat,” (Award Number: D01_W911SR-14-2-0001-0015).

DiPasquo, Emma - Poster # 123
REPURPOSING OF N-ACETYLCYSTEINE: DETERMINING THE EFFECTS OF N-ACETYLCYSTEINE FOLLOWING
CHRONIC UNPREDICTABLE STRESS IN ZEBRAFISH (DANIO RERIO)
Although there have been drastic advancements in the understanding of the pathophysiology of anxiety disorders,
current pharmacological treatments are limited in efficacy and sometimes induce serious side effects. Dysfunction
of the stress response may trigger or heighten the development of neuropsychiatric disorders, specifically anxiety.
There is considerable data implicating glutamate in the pathophysiology of anxiety disorders, but there are no
current treatment options that specifically target the glutamatergic system. To better understand anxiety disorders
and develop effective treatments, it is important to understand the glutamatergic regulation of the stress response.
N-acetylcysteine is a glutathione precursor which modules glutamatergic transmission. The zebrafish exhibits
translational relevance to humans regarding neurochemistry and brain structure, specifically a similar stress
response. The zebrafish model will be utilized during this study due to its promising properties regarding studies
on stress and anxiety. This study will manipulate two variables, specifically exposure to chronic stress and drug
treatment. Measurement of behavioral responses and cortisol levels in response to manipulation will be recorded
and compared to controls. We hypothesize chronic unpredictable stress will increase anxiety-like behavior and
decrease whole body cortisol. We expect a reduction in anxiety-like behavior and a normalization of whole-body
cortisol levels when zebrafish are treated chronically with N-acetylcysteine following chronic unpredictable stress in
zebrafish.
Funding acknowledgement: This material is based upon work supported by the National Science Foundation under
Grant No. HRD 1618408, 2016-2022.

Dlamini, Samkeliso - Poster # 16
MOLECULAR PROBES FOR IDENTIFYING THE TARGETS OF A NEW CLASS OF FERROPTOTIC AGENTS
The surge in cancer drug resistance rendering the currently available cancer treatment strategies ineffective has
prompted a search for innovative solutions for combating cancer. Most of the current cancer drugs induce cancer
cell death by targeting the tumor suppressor gene p53, leading to apoptosis. However, the susceptibility of p53 to
mutation undermines the effectiveness of this pathway as a drug target. Dr. Stockwell from Columbia University
recently defined a new cell death mechanism called “ferroptosis” that is characterized by a rapid increase of
intracellular reactive oxygen species (ROS). Cell death is mediated by depletion of cellular antioxidants due to
inhibition of pathways responsible for their accumulation. Ferroptosis is being aggressively investigated by the
research community as a druggable target, through the development of small molecule ferroptosis inducers to
expand the cancer drug armamentarium to combat multi drug resistance. Our laboratory has developed a new
class of ferroptotic agents containing the 4-cyclopentenyl-2-ethynylthiazole moiety. They induce kill selected cancer
cell lines by harnessing ROS in an iron-dependent manner. Mesenchymal type tumor cells with cancer stem cell
properties were found to be more sensitive to these compounds. We have developed biomolecular probes to isolate
and characterize the molecular targets of these compounds. Azide and diazirine groups are used as photoreactive
groups for photoaffinity labeling of the target proteins. Gel separation using fluorescence-tagged probe molecules
and pull down experiments based on biotin-streptavidin interaction using biotin-tagged probe molecules, followed
by SDS-PAGE gel separation, mass spectroscopy will be utilized in second phase of target identification. Funding
acknowledgement: Acknowledgements: This project is funded by the NIH (grant no. R15CA213185)

Donner, Faith - Poster # 37
PROTEIN P38 MAY PLAY A ROLE IN BILE ACID-INDUCED BARRIER DYSFUNCTION
BA-associated diarrhea and epithelial barrier dysfunction are common occurrence in patients with inflammatory
bowel diseases. We have previously shown in T84 cells that chenodeoxycholic acid (CDCA, 500 μM) disrupted
tight junctions, altered paracellular permeability and increase fluid loss, while lithocholic acid (LCA, 50 μM) did
not (FASEB J 2016 30:1223.29). This process involved increases in oxidative and nitrosative stress and release of
pro-inflammatory cytokines (FASEB J 2019 33:711.1). Using a human phospho-kinase array, the phosphorylation
states of 43 kinases were assessed simultaneously following BA treatment and found that CDCA increased the
phosphorylation of p38 and EGFR, while LCA did not. Since p38 signaling has been linked to inflammation-related
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barrier disruption, here we continued to examine the role of p38 in CDCA action. Using Western blotting, we first
confirmed that CDCA caused a time-dependent increase in p38 phosphorylation in confluent T84 cells. We then
studied the role of p38 by examining the effects of BAs± SB203580 (SB, p38 antagonist, 10μM) on: i. apoptosis
(Annexin-V, flow cytometry); ii. ROS production (CellRox, flow cytometry) and Nitrate and Nitrite (NOx) production
(Griess Assay, Colorimetry). We found that SB did not alter CDCA-induced apoptosis; however, it reversed LCA’s
inhibition of CDCA’s action. Inhibition of p38 decreased BA-induced oxidative stress and had no effect on CDCAinduced increases in NOx. Thus, our studies suggest that p38 may play a role in CDCA-induced ROS but not NOx
production. Additionally, LCA’s anti-apoptotic effect could be p38-mediated. Further delineation of BA->p38->ROS/
NOS->TJ pathway will help identify key players in BA-associated diarrhea. Funding acknowledgement: NSSRP,
Benedictine University

Duffy, Ciera - Poster # 124
SMALL MOLECULE EFFECTS ON LACTOBACILLUS ACIDOPHILUS ADHERENCE AND QUORUM SENSING
Quorum sensing (QS) is a mechanism in which bacteria can communicate with each other and respond to
external cues or signals. Our research is on a specific QS pathway that employs a signal or pheromone (SHP; small
hydrophobic peptide) and its partner, a transcriptional regulator, Rgg. These Rgg QS systems are present in many
Gram-positive bacterial species such as Listeria, Streptococcus, Lactococcus, and Lactobacillus. Our main interest
is in the commensal Lactobacillus acidophilus and the role of these Rgg QS systems in the human gastrointestinal
tract. L. acidophilus contains three predicted Rgg proteins, however, there are no predicted signals. Previous work
identified five small molecules from a 10,000 compound library that have activity in Streptococcus Rgg QS systems.
We hypothesized that these molecules may also have activity in L. acidophilus and other Lactobacillus species. We
have found that two molecules, C-0251 and M-0446 lead to biofilm formation in several Lactobacillus species. The
link between biofilm formation and Rgg QS systems is currently under investigation. Transcriptional studies using
these molecules suggests that compounds D-0191 and C-0251 have positive and negative effects in L. acidophilus
rgg expression respectively. Our future goal is to characterize the mechanism of action of these molecules and
their relationship to Rgg QS systems. Funding acknowledgement: We thank Benedictine University and LSMRCE for
financial support

Duffy, Darby - Poster # 38
PHASE CHANGE BEHAVIOR OF IONIC LIQUID- WATER DILUTIONS REVEALED BY DIFFERENTIAL SCANNING
CALORIMETRY
An ionic liquid is a pure salt with a melting point at room temperature. The ionic liquid 1- Butyl- 3methylimidazolium hexafluorophosphate (BMIM PF6) was diluted with water to create different volume by
volume ratios. A sample of the dilution was hermetically sealed in an aluminum pan. Differential Scanning
Calorimetry(DSC) was used to determine thermal changes in heat capacity and phases of the sample. The DSC
used liquid nitrogen to cool the sample from 40 degrees Celsius to -100 degrees at a rate of 5 degrees per minute.
The system then ramped the temperature at a rate of 5 degrees per minute back to the original 40 degrees Celsius.
When the liquid in the sample pan changed in phase, a peak of heat flow was visible on a graph. Analysis of the
graph allowed for comparisons of the dilutions. Crystallization, glass transition, cold crystallization, solid- solid
transition, and melting peaks were analyzed for enthalpy and onset temperature. The shifts in each peak were
analyzed to determine the dilution ratio in which the addition of water to the BMIM PF6 creates thermal effects to
the structure. Funding acknowledgement: NSF, RISE at WIU

Eniitan, Itan-Ola - Poster # 91
ENGINEERING 3D TUMOR SPHEROIDS TO STUDY T-CELL INFILTRATION
Immune checkpoint blockade (e.g. anti-PD-1/PD-L1) therapy has achieved unprecedented success in treating
solid tumors such as lung cancer, melanoma, and renal cell cancer, but has very limited efficacy in treating triple
negative breast cancer (TNBC, ~18% response rate). Current immune checkpoint blockade therapy is not effective
in promoting immune cells’ penetration of thick tumor stroma and/or activating their cytotoxicity in the complicated
tumor. Currently, screenings for cancer immune regulators heavily relied on 2D in vitro culture models and/or in
vivo animal models. However, 2D in vitro cultures fail to faithfully recapitulate a tumor’s physical structure and micro
environmental components, while in vivo animal models are very expensive, time-consuming, and limit the scale
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and real-time observation of T cells’ tumor infiltration. 2D in vivo cultures also fail to track the T cells migration into
the spheroid. In contrast, 3D in vitro cultures are more effective for being able to represent the 3D physical and
biological configuration of an in vivo tumor and allow for real-time observation of immune cell-tumor interaction.
Here, we present a 3D tumor spheroid fabrication and culture platform to screen for drugs that enhance T cell
infiltration in solid tumors. With the tools of micro-scale bio-fabrication, we are able to fabricate a high-throughput
of spheroids with uniformity in size, shape and cell composition. By subjecting these spheroids to T cell infiltration,
we analyzed the T cell migration pattern in these spheroids and applied machine learning algorithms for big data
analysis and pattern recognition. To summarize, we established a method to high-throughput fabricate heterotypic
spheroids for T cell infiltration screening and applied machine learning algorithm for automated T cell migration.
Funding acknowledgement: This material is based upon work supported by the National Science Foundation under
Grant No. HRD 1618408, 2016-2022.

Eslinger, Christy - Poster # 39
TNBS INDUCED HYPERMETHYLATION RECRUITS MECP2 BINDING IN GLS PROMOTER REGION
Approximately 3 million people suffer from inflammatory bowel disease (IBD), and roughly, 70,000 new cases
diagnosed each year. IBD is a dysregulated inflammatory response involving severe and recurring visceral pain.
Only when we fully understand the pain pathways involved in the enteric nervous system can we hope to develop
therapies that can specifically target visceral pain. We focus on glutaminase (GLS), an enzyme that catalyzes the
production of glutamate. Glutamate plays an important role in nociceptive pain pathways. We have shown there is
a hypermethylation on the CpG dinucleotides in the promoter region of the GLS gene resulting in transcriptional
upregulation. Research further suggested that with the recruitment of methyl CpG binding protein 2 (MeCP2) to
methylated CpG dinucleotides, a gene can be either activated or inactivated. This project was undertaken to confirm
the binding of MeCP2 to the GLS promoter region resulting in transcriptional upregulation and increased protein
expression. Female Sprague-Dawley rats were used to induce colitis through intracolonic infusion of 2.5% TNBS
in 25% ethanol and pretreated and co-treated with Azacytidine (Aza, 50nM). Twenty-four hours post-treatment,
rats were sacrificed and their colons were extracted. Genomic DNA, RNA, and proteins extracted were used for
chromatin immunoprecipitation (ChIP) assay followed by bisulfite conversion and methylation specific PCR, PCR,
and WB. Our data suggested that Aza decreased the TNBS-induced inflammation seen in gross examination. TNBSinduced colitis resulted in increased DNA methylation in the promoter region of the GLS gene. Global demethylation
by Aza decreased the GLS and MeCP2 protein expression. These data confirmed the binding of MeCP2 protein
to the methylated promoter region of the GLS gene. Therefore, a demethylation compound can be targeted for
therapeutic use to treat visceral pain associated with IBD. A demethylation compound can be used to block TNBSinduced methylation and inflammation-induced GLS alterations. Funding acknowledgement: NSF HRD 1408748

Espinosa, Estefania - Poster # 40
CONSERVATION RESEARCH OF MARINE AND TERRESTRIAL NATIVE SPECIES OF THE BAHAMAS SUPPORTED BY
EXCEL
Dominican University’s Excellence in Experiential Learning (ExcEL) Scholars program supports students in their
pursuit of internships, study away, study abroad, and/or creative projects. My ExcEL project was to complete the
Marine and Island Ecology of the Bahamas course offered by the Shedd Aquarium during the Spring 2019 semester.
The course focused on marine and terrestrial conservation research. Field research methods are introduced and
applied during a nine-day field research excursion to The Bahamas aboard Shedd’s research vessel, R/V Coral
Reef II. Undergraduate students in the class worked as research assistants for ongoing field work done by Shedd
Aquarium researchers (and affiliates). My research team focused on the conservation of native species such
as Queen Conch (Lobatus gigas), shark and native fish count, coral conservation and learned about coral reef
restoration. Underwater research techniques included the use of GoPros for observation purposes. This was done
to collect data on what type of predation was occurring on Coral heads, seagrass beds (Thalassia testudinum and
Syringodium filiforme), as well as in mangrove ecosystems.

Espinoza, Carla - Poster # 125
RADIO OBSERVATION OF ULTRA DIFFUSE GALAXIES
During my research, I studied Ultra diffused galaxies (UDGs) UDGs are categorized of low surface brightness
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galaxies and have very few stars, about the same number as dwarf galaxies while remaining the size of a typical
galaxy, meaning the stars are very spread out. Right now we do not know what makes the UDGs “ultra-diffuse.” We
have hypothesized two theories, either their star formation was stunted, or they were formed by having their stars
pushed/pulled apart. One way to study these galaxies is through radio astronomy. UDGs have atomic hydrogen (HI)
gas between stars which is detectable with radio telescopes. One part of my research this past summer was learning
how to reduce data in order to detect the HI in UDGs through using specialized software on Lynx computers. We get
our data from radio telescopes such as the Areciboobservatory and the Green Bank Telescope. Another part of my
research was testing a prediction from the NIHAO simulation that UDGs were formed when gas in between stars
pulled them apart, therefore, UDGs with higher HI emission have larger radii. I tested this prediction by using plotting
tools in Topcat, then coding writing code to plot in Python to study UDGs with detected HI. I found a preliminary
result that there is no correlation between the amount of HI and the size of radii. This research is an important step
in learning how UDGs are formed.

Essombey Ndambwe, Patrice Ness - Poster # 12
THE MATH BEHIND THE LOTKA
A chemist in general is concerned with how molecules behave or react with other molecules. On the other hand, a
mathematician focuses on why things are behaving in certain ways. Chemists and mathematicians use modeling. A
model by definition, is a system that is used to describe and explain phenomena that cannot be experienced directly
or a representation of an idea, an object or even a process. Oscillating reactions are among the most fascinating of
chemical models. In one type of oscillating reaction, a mixture of chemicals go through a sequence of color changes,
and this sequence repeats periodically. Prior to about 1920, most chemists believed that oscillations in closed
homogeneous systems were impossible. For this project, we explain the mathematics behind the Lotka Problem
on Chemical Oscillations. The central question is how to construct and solve a mathematical model for a chemical
reaction? Funding acknowledgement: SUNO and UNI

Esteves-Ruiz, Oriana - Poster # 41
TEMPERATURE EFFECTS ON UV PHOTOCROSSLINKING TO ANTIBODIES AT THE CONSERVED NUCLEOTIDE
BINDING SITE
Conjugating reporters to antibodies will enhance antigen detection efficiency and sensitivity in diagnostic assays.
Here, the effects of temperature on antibody conjugation efficiency utilizing the UV-NBS antibody conjugation
strategy for site-specific covalent functionalization of antibodies with indole-3-butyric acid (IBA)-FITC was studied.
Taking advantage of the nucleotide binding site (NBS), found in the Fab variable domain of all antibody isotypes,
ligands can be site-specifically conjugated to antibodies. IBA has high affinity to the NBS allowing for FITC modified
IBA to be conjugated at the NBS using a UV crosslinker. To demonstrate the impact temperature has on the number
of conjugations and resulting stability of the antibody conjugate, Rituximab (15µM) and IBA-FITC (300 µM ) were
incubated for 10 minutes and photocrosslinked by exposure to 1 J/cm2 at different temperatures: 0, 15, 25, 37, 50,
and 70°C. The absorbance at 280 and 494nm of the antibody-IBA-FITC conjugate was used to quantify the average
number of conjugations per antibody. Conjugation efficiency was lowest at 0°C while leveling off as the temperature
increased (15°C-50°C) until a temperature of 70°C at which point the antibody began to denature. Thermal
denaturing of the antibody caused non-specific crosslinking, increasing the average number of conjugations while
reducing the antibody recovery yield. The 15°C sample was used to test the conjugation stability over 14 days
of storage at room temperature. In summary, the range of temperatures between 15°C-50°C yielded a minimal
change in the number of conjugations while showing a significant deviation in conjugation efficiency at extreme
temperatures. Funding acknowledgement: This material is based upon work supported by the National Science
Foundation under Grant No. HRD 1618408, 2016-2022.

Fernandini-Soto, Ashley Mar - Poster # 126
3-(1,3,5,7-ESTRATETRAEN-3-OL-17-ONE) FERROCENE CARBOXYLATE: SYNTHESIS, STRUCTURE AND DOCKING
STUDIES
Breast cancer is the second most common cancer diagnosed in women in the United States. There are four different
types of breast cancer, being the Estrogen Receptor Positive (ER+) the most common in the woman population.
Lately, cisplatin and its derivatives have been used to treat different types of cancer, which is a conventional metal22

based therapeutic drug. The problem with this drug is that it is highly cytotoxic and with its use many side effects
have emerged, this affects the body in a very severe way. On the other hand, scientists have found anti-cancer
properties in ferrocene. Ferrocene is an organometallic compound that has been functionalized with estrogen
hormones to develop a metal-based therapeutic drug that stops the growing of breast cancer cells. Equilin is an
estrogen sexual hormone and is one of the compounds commonly used in drugs for the replacement of hormones
in the United States. In this investigation, 3-Equilin ferrocenecarboxylate was synthesized with Equilin and
fluorocarbonylferrocene as starting materials in 83% yield. We synthesize and characterize the compounds using
NMR, IR and X-Ray Diffraction. Computational docking studies were performed to study the interaction between the
estrogen receptor and the ferrocene-hormone complexes. The cytotoxic activity of these compound will be tested
on hormone dependent MCF-7 breast cancer cell line. Funding acknowledgement: This project is funded by National
Science Foundation Puerto Rico Louis Stokes Alliance for Minority Participation NSF HRD-1400868; The Single
Crystal X-ray Diffraction Instrument was acquired through the support of the National Science Foundation under

Fontenot, Lindsey - Poster # 42
CIRCULATING AND COLONIC ELAFIN LEVELS INDICATE PRESENCE OF STRICTURES IN CROHN’S DISEASE
PATIENTS
Intestinal stricture is a debilitating complication of inflammatory bowel disease (IBD), an autoimmune disease of
the digestive tract. Strictures are a common complication of Crohn’s disease (CD), a subgroup of IBD, characterized
by thickening and narrowing of the intestine wall. The other main type of IBD is ulcerative colitis (UC), which
infrequently presents with strictures. There is currently no way to treat strictures except with invasive surgical
options for most severe cases. Antimicrobial peptide expression has been associated with disease severity in
IBD. Expression of elafin, a peptide that suppresses inflammation by inhibiting protease, is altered in IBD patients.
However, elafin’s role in the development of intestinal strictures is unknown. Herein, we demonstrate that there is
an abnormal expression of elafin in CD strictures. Using human serum, mesenteric fat and colonic tissue samples,
we evaluated the expression of elafin in IBD patients. Human intestinal fibroblasts and primary human peripheral
blood mononuclear cells were exposed to human sera from UC, CD stricture, CD no stricture, and normal patients.
High serum elafin levels were correlated with a significantly elevated risk of CD intestinal stricture. This risk was
elucidated using an algorithm from cloud-computing Microsoft Azure. Stricturing CD patients also had increased
elafin mRNA expression in mesenteric fat. Colonic elafin mRNA and protein expression, however, was low in CD
patients. The recognition of elafin’s role in CD-associated strictures is crucial in explicating future diagnostic and
therapeutic strategies for IBD. Funding acknowledgement: NIH and Eli and Edythe Broad Foundation to Hon Wai
Koon

Gaitan, Brian - Poster # 113
VOICE ASSISTANT
Voice assistants have become an incredible opportunity for everyone to engage with information in different ways,
but voice assistants have at times not been very successful with recognizing medical terminology. Voice assistants
are rather successful at general search topics; however, they do not always give people the answer they want or
expect. What we know now is that researchers are working on how to improve search generally but there are still
open challenges of how to help users find the medical or health information they want using voice assistants. These
challenges can be due to terms that are not easy to pronounce, and people also have different accents and way of
saying things. For my research project, I will develop a voice search prototype and test the system by having users
say a set of medical terms. The goal is to understand how well the system understands users. Additionally, we will
talk with users to see how we can improve the information returned to make things better match what they expect
while returning accurate content to the user. We hope to understand how to improve the voice search for users.
Funding acknowledgement: This material is based upon work supported by the National Science Foundation under
Grant No. HRD 1618408, 2016-2022.

Galarce Lugo, Gelis - Poster # 43
EFFECT OF CHOLINERGIC LESIONING ON SPATIAL MEMORY IN ALZHEIMER’S DISEASE
Alzheimer’s disease (AD) is characterized by loss of memory related with hippocampal function. The hippocampus
is a brain structure that is important to memory encoding. The decline of memory can be due to multiple reasons,
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including the formation of beta-amyloid plaques, tau tangles, metabolism changes, and more. In this lab we focus
on the physiology of the brain, primarily on cholinergic cells during the onset of AD. Cholinergic cells produce
acetylcholine (Ach), a neurotransmitter that is important to learning and memory formation. In AD, Ach is
decreased as the disease progresses. Currently the effect of acetylcholine on AD is not completely known. This
problem is addressed in the project by using rats that are genetically coded to have AD (F344 Tg strain). The
lesioning of cholinergic cells in the hippocampus will be observed to see if the progression of AD is accelerated.
During this progression, memory circuits and hippocampal pathway changes will be monitored. To do this, the
brain must be observed from multiple angles: behaviorally, and through electrophysiology and histology. Funding
acknowledgement: This material is based upon work supported by the National Science Foundation under Grant No.
HRD 1618408, 2016-2022.

Garcia, Lilia - Poster # 44
EFFECTS OF G. VERMICULOPHYLLA ON THE ABUNDANCE, DIVERSITY AND SENSITIVITY OF VIBRIO BACTERIA
Invasive species can significantly alter environments in profound ways, whether negative or positive. Seaweed is
a major primary producer in aquatic systems, providing habitats and food for other organisms. G. vermiculophylla
is an invasive red seaweed that has spread along North American coasts, but its effects on microbial communities
are not well understood. Previous landscape-scale studies found a link between G. vermiculophylla and Vibrio, a
common aquatic bacterial genus. Our study shows G. vermiculophylla influencing the microbial community on a
small-scale within one mudflat. We found a significant increase in Vibrio abundance in sediment underneath G.
vermiculophylla compared to bare sediment, however the diversity and amount of potentially pathogenic species
between either location was not significantly different. G. vermiculophylla surface extracts inhibited the growth of
Vibrio collected from bare sediment more strongly than Vibrio collected from underneath G. vermiculophylla. This
study builds upon the foundation for further studies on invasion and its influence on the microbiome. . Funding
acknowledgement: NSF under Award No. DBI-1757899

Garcia-Simental, Angel - Poster # 127
ST. GEORGE DETECTOR SIMULATION
The recoil mass separator known as St. George at the University of Notre Dame is used to measure cross sections
of alpha-captures for astrophysically important reactions. A detection system was developed to identify products
reactions and residual beam particles. Along with the detected reactions are other nuclides that are currently
thought to be contaminants from the recirculated Helium gas or from the ion source. GEANT4 is a package of
programs that is used for simulations of particle reactions. This simulation will help to determine the source of the
detected contaminants. Funding acknowledgement: This material is based upon work supported by the National
Science Foundation under Grant No. HRD 1618408, 2016-2022.

Garza, Elena - Poster # 45
ADAPTING A COMMERCIALLY AVAILABLE ENZYME IMMUNOASSAY TO MEASURE CORTICOSTERONE IN TURTLE
SERUM
Reptile populations are experiencing worldwide declines linked to anthropogenic factors such as land use change
and habitat fragmentation, zoonotic diseases, human-subsidized predators, overexploitation, invasive species, and
climate change. Though many of these factors cause direct mortality in reptile populations, other factors indirectly
affect the health and survivorship of a population by initiating a chronic stress response. Chronic stress may lower
immune system function, lower reproduction rates and impact growth, which can have a negative effect on the
fitness of the individual and the population. The glucocorticoid, corticosterone (CORT) can be measured in reptiles
as an indicator of physiological stress. Radioimmunoassays (RIAs) have been traditionally used to quantify CORT in
reptiles, however, enzyme immunoassays (EIAs) have recently become a popular, safer and cheaper alternative. The
main objective of this study was to determine whether a commercially-available, species-independent CORT EIA kit
(Arbor Assays K014-H1) could be used to measure CORT in freshwater turtle serum. Blood was collected from three
freshwater turtle species and processed for analysis. The kit was optimized to reduce variability and determine the
dilution factor. Using a 1:10 dilution factor, turtle CORT concentrations ranged from 9.61-15.8 ng/ml, with relatively
low variability (< 17.4% CV) and were comparable to baseline CORT reported in other RIA studies. This EIA kit can
be used in the future to measure CORT in turtle serum and other tissues (e.g. claws, scutes) to indicate in individual
and population-level stress and health in local freshwater turtle populations.
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Glasper, Alexia - Poster # 46
EFFECT OF ANTIDEPRESSANT DRUGS ON AQUATIC PLANTS AND ANTIBIOTIC RESISTANCE IN BACTERIA
ISOLATED FROM NECTAR
Pharmaceutical drugs are commonly present at low levels in aquatic ecosystems. In the first study, we tested the
effects of Paroxetine (Paxil) and Fluoxetine (Prozac), selective serotonin reuptake inhibitor (SSRI) drugs on growth
of two aquatic plant species: Ceratophyllum demersum (Coontail) and Lemna minor (Duckweed). SSRI drugs are
antidepressants that alter serotonin neurotransmitter levels in mammals. Serotonin is also produced in plants,
but less is known about how environmental exposure to SSRI drugs affect plant growth. Duckweed root growth
decreased significantly when exposed to paroxetine, but fluoxetine had no effect on root growth or plant growth over
21 days of exposure. Coontail growth decreased over 21 days in both drug treatments. One confounding factor in the
C.demersum experiment was that the cups were infected with cyanobacteria, which can be toxic to aquatic plants.
In the second study, we isolated bacteria from nectar collected from Iris virginica located in an urban wetland and
from Penstemon digitalis flowers located at both Bendix Woods (natural area) and Campus Wetlands (urban area).
All bacterial colonies showed 100% resistance to the antibiotic Tetracycline. However, more bacterial colonies from
P. digitalis were resistant to bacitracin (90-100% resistance) compared to colonies isolated from I. virginica (50%).
In contrast, more colonies from I. virginica nectar were resistant to chloramphenicol (100%) compared to colonies
from P. digitalis (0-9%). In summary, multi-drug resistance to antibiotics was common in the nectar bacteria
isolated from Iris and Penstemon.
Funding acknowledgement: This material is based upon work supported by the National Science Foundation under
Grant No. HRD 1618408, 2016-2022.

Grant, Kirstie - Poster # 1
A MOLECULAR PHYLOGENY OF THE COLLECTIVE RUMEX GENUS, EMPHASIZING THE POLYMORPHIC SEXUAL
SYSTEMS OF ITS SPECIES
The genus Rumex is a unique member of the Polygonaceae (Buckwheat) family of plants. A source of intrigue for
Rumex lies in the diversity of the sexual systems associated with the subgenera, species, and subspecies within this
genus. Four previously circumscribed subgenera, some 200 species, and a number of subspecies comprise the
collective Rumex genus. These exhibit monoecious, dioecious, synoecious (hermaphroditic), gynodioecious and
polygamous sexual systems. Moreover, some of the dioecious species contain sex chromosomes, a phenomenon
that occurs in less than 1% of angiosperms. Apart from the confirmed morphological and phytogeographical
distinctions, two of the four described subgenera, Acetosa and Acetosella, are distinctive in their mode of sexdetermining mechanisms, sex- chromosome systems, and resulting sexual systems. We reconstructed a phylogeny
to test the evolution of different sexual systems and sex chromosome systems within Rumex. To date, we have used
three chloroplast markers, rbcL, trnH-psbA, 3’trnLUAAF-trnFGAA, and dense taxon sampling, to reconstruct a molecular
phylogeny compared to previous work. The reconstructed phylogeny for this work resolves four clades and one
grade in Rumex. In addition, the species with known dioecious sexual systems derived from unique sex chromosome
systems are resolved in two different clades nested within the Dioecious Clade. These results suggest that the
species with divergent sexual systems are more closely related to each other, than to other species comprising
the rest of the Rumex genus. Furthermore, some species with known synoecious sexual systems are resolved in a
single clade which is also nested within the Dioecious Clade. These results imply a possible reversal occurring over
time which suggests the highly plastic nature of sexual systems in Rumex species, and plants in general. Funding
acknowledgement: NSF DEB- 1601031 to J. Burke and LSAMP Bridge to the Doctorate (BD) Fellowship

Graves, Maura - Poster # 2
ANKS4B: A MOLECULAR SCAFFOLD REQUIRED FOR ENTEROCYTE BRUSH BORDER ASSEMBLY
The transporting epithelia of the intestine assemble a unique morphological adaption on their cell surface called a
brush border (BB): a densely-packed collection of apical microvilli that are highly enriched in nutrient processing
enzymes and transporting channels. Although essential in gut function, how the enterocyte assembles a functional
brush border is still poorly understood. Recent studies have shown that a protocadherin-dependent adhesion
complex is a key factor in driving brush border assembly (Crawley et al., 2014). Microvilliar organization is shaped
through adhesion and mediated by a pair of protocadherins that interact in trans to create physical linkages
between the neighboring microvilli at the distal tips. Correct tip targeting and function of these protocadherins
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require association with a cytoplasmic complex inclusive of two scaffolding proteins and a myosin motor. We will
present evidence that the scaffold, ankyrin repeat and sterile α-motif domain containing 4B (ANKS4B), is a critical
component of this cytoplasmic complex that plays a role in targeting this complex to the distal tips. In our future
endeavors, we aim to characterize the apical targeting mechanism of ANSK4B, in order to shed light on how this
scaffolding molecule promotes brush border formation and adhesion complex targeting in enterocytes.

Graves, Nicholas - Poster # 92
TEXTILE ELECTRONICS
Textile electronics are the future of advancing portable health monitors. Although commercial retailers have gotten
closer to fully integrating textiles with electronic applications, this has yet to be done with wearable temperature
sensors that are currently available on the market. The temperature sensors that are available to consumers contain
harmful, toxic materials; are plastic and inflexible to the skin making them uncomfortable; or are disposable which
could be bad for the environment. We have made an all-fabric thermometer that can measure a person’s core body
temperature – a textile alternative temperature sensor. First, reactive vapor deposits a conductive polymer (PEDOTCl) onto a carbon substrate. Then, threads are sewn into a wearable band that connects to a computer for data
processing. Next, we made an array of eight all-fabric antennas to be specifically positioned onto a curtain for radio
frequency energy harvesting and wireless communication applications. Antenna designs are intricately cut out of
the now conductive fabric. Then, each is glued onto the curtain at a distance of 25 cm from each antenna. Bus lines
are, then, connected to each antenna individually for radio frequency testing. Using a radio frequency generator to
create radio frequency waves that are directed towards a single antenna connected to an oscilloscope to project
the frequency the fabric antenna is able to receive for wireless communication. The single antenna was also able to
power a DC circuit. Funding acknowledgement: National Science Foundation & the University of Massachusetts at
Amherst

Gsouda, Nouri - Poster # 90
A DATA DRIVEN APPROACH TO IDENTIFY THE CONTRIBUTING FACTORS OF TRAFFIC DEATH IN LOW, MIDDLE,
AND HIGH- INCOME COUNTRIES
Road traffic crashes have a widespread effect on public health, economy, and standard of living. According to
the World Health Organization, there is an estimated 1.24 million traffic fatalities annually worldwide. Road traffic
injury is considered to be the eighth-leading cause of death globally, and the primary cause of mortality for young
people aged between 15–29. By year 2030, traffic crashes are expected to become the fifth-leading cause of
death in the world. Literature reviews indicated that many likely factors contribute to traffic deaths, including gross
national income, population, population density, number of registered vehicles, existence of national seatbelt and
intoxicated–driving laws, Culture Index, Education Index, Social Index, driver age, and others. This study uses a
data driven approach to identify the contributing factors of traffic death by examining three years of global traffic
fatality data. ANOVA analysis revealed that traffic death per registered vehicle are significantly different among high,
medium and low-income countries. Thus, data were separated into three groups according to income levels. It was
found that the number of registered vehicles is the main contributing factor of traffic death. For the high-income
countries, education index, social index as well as cultural index have mitigating effect on traffic death rate. However,
for low income countries, effect of these factors is totally opposite. For middle income countries, the influence of
these factors was not significant. For low income countries enforcement of seatbelt use as well as intoxicated–
driving law may be able to mitigate traffic death rate. Funding acknowledgement: This project is funded by the
Detroit Mercy Internal Fund (partial).

Gutierrez, Neomy - Poster # 82
IMPROVING CODE FOR FUTURE USERS FOR THE WIRE CHAMBERS (MWPCS)
Inside the Fermilab Test Beam Facility, there hold four instruments that are linearly placed across a beamline,
called the Multi-Wire Proportional Chambers. From May 18 to August 9, I spent various weeks learning and applying
software programs to edit the Wire Chamber codes. This report will describe the background of each program used.
Including, how each program used the data to create histograms. Funding acknowledgement: Fermilab
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Guzman, Jessenia - Poster # 104
REMEDIATING ACID RAIN WITH CALCIUM TREATMENTS: THE UNINTENDED IMPACT ON DISSOLVED ORGANIC
MATTER
Fossil fuel combustion is the main source of two major air pollutants that reduce to form sulfuric acid and nitric acid
and contribute to acidic deposition. Emissions from fossil fuel combustion has historically contributed to much of
the acid deposition affecting NortheasternAmerica by leaching and depriving calcium (Ca) and other basic cations
essential to maintain the pH and acid neutralizing capacity (ANC) of these ecosystems. A variety of different calcium
treatments have been applied to watersheds to accelerate the recovery from acid deposition by reintroducing
calcium. Honnedaga Lake was treated with 150 tons of calcium carbonate (limestone) on October 1, 2013. Soil
samples were collected from mineral and organic
horizon at reference watershed 24 and watershed 16, which was treated with limestone, at Honnedaga Lake in 2018.
In this study, we analyze the effects of limestone on the pH and dissolved organic matter of the soil. Soil extractions
were conducted by mixing 1.3 g of soil into 13 mL of distilled water to extract the bioavailable fraction of soil organic
matter. Previous research demonstrates that increases in DOM results in the browning of surface waters and the
mobilization of toxic contaminants like mercury. At low pH level, DOM is retained and accumulates within soil
resulting in less DOM transported into surface waters. However, liming applications help neutralize acidic soil by
increasing the pH level. Therefore, at higher pH levels, it is expected to have a rise in DOM reaching surface waters,
which causes intense browning of waters and increases the cost of water treatments. Funding acknowledgement:
WiSE at Syracuse University and LSAMP at Syracuse University

Hernandez, Sophie - Poster # 47
EXPRESSING EPITOPE-TAGGED, RECOMBINANT VERSIONS OF HMX3A AND ITS PUTATIVE BINDING PARTNERS
IN ZEBRAFISH TO TEST FOR PROTEIN-PROTEIN INTERACTION
For neurons to function properly in the spinal cord, they must use the appropriate neurotransmitters. Neurons can
be excitatory or inhibitory, depending on the neurotransmitter they utilize. Glutamate is the main neurotransmitter
used by excitatory interneurons. dI2 cells in the spinal cord are a glutamatergic population of interneurons. We have
learned that the transcription factor Hmx3a is required for the excitatory phenotype of at least some of the dI2 cells
in zebrafish. We have a few hmx3a mutants, all of which lack the DNA-binding domain. We hypothesized that proteinprotein interactions are required for Hmx3a to function in dI2 cells correctly and that additional proteins might be
present in the interaction of Hmx3a and DNA as part of a transcriptional complex. This led us to create recombinant,
tagged versions of Hmx3a and its putative binding partners to assess where other proteins bind to it and to see if
any interactions are lost in different hmx3a mutants. We were able to make protein through microinjections of the
RNA into wild type embryos from these constructs. Here we report the methods of cloning and expressing these
protein constructs. Funding acknowledgement: NSF and Syracuse University WiSE program

Holland, Autumn - Poster # 143
INFLUENCE OF WATER QUALITY ON FROG GROWTH
In this project you will learn about the growth of two different sets of Northern Leopard frogs related to their
environment. One set is in Flint polluted water and the others are in Distilled water. Throughout this research we
recorded the frog’s weight and the difference in their behaviors for six days. During the six days we didn’t change
anything about the frogs. They ate the same amount of food for each set and we also kept the room at a same
temperature, the only thing that was changed was the different type of water that they were in. Our hypothesis was
that our leopard frogs that are residing in the Flint water will eventually die due to all the lead and pollution in the
water. After doing the research and conducting the experiment we saw that our hypothesis was incorrect. The frogs
in the Flint water adapted to the tank’s environment because it was their natural habitat. The other set of frogs that
was in the distilled water didn’t become as active as the other set. The distilled water frogs in the end grew more
than the frogs in the Flint water.

Hudson, King - Poster # 83
FINGERPRINTING ENCRYPTED VOICE TRAFFIC ON SMART SPEAKERS
Over 26% of the U.S. population own at least one smart speaker (e.g., Amazon Echo) and the total number of smart
speakers has passed 133 millions. This paper investigates fingerprinting attacks on encrypted voice traffic of smart
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speakers by harnessing deep learning. Our findings demonstrate that, an attacker other than service providers, can
reveal significant sensitive information of users by eavesdropping network traffic of a smart speaker. Specifically,
according to our experiment results based on Convolutional Neural Networks, an attacker can correctly infer which
voice command a user is asking with 82% accuracy compared to 1% accuracy in random guessing.

Hupp-Andrews, Raven - Poster # 105
WHAT HEAVY METALS ARE ABSORBED BY PLANTS, IF ANY?
We chose to do this project due to the health hazards found in the water in Flint, Michigan. These hazards need to
be acknowledged and that proper precautionary actions are taken. Lead is known to cause developmental delays in
the education of children, but what other heavy metals could be present? The experiment consisted of 40 Wisconsin
Fast Plants that were grown in groups of 20, one in distilled water and the other group in a water sample from the
Gilkey Creek. The method used to test for the presence of heavy metals was EPA Method 3050B. The metals tested
for were; lead, iron, cadmium, nickel, tin, and chromium. The results were that cadmium was present in the Gilkey
Creek water but not in the plants that were grown
using the Gilkey Creek water. Funding acknowledgement: Mott Community College STEM Scholars

Ibarra, Jovana - Poster # 48
HERBICIDE EFFECT ON MICROBIAL COMMUNITIES IN FRESHWATER SEDIMENT.
Freshwater is an essential component in the ecosystem as it supports countless species of animals, plants, and
microorganisms. Unfortunately contamination due to anthropogenic activities is constantly negatively affecting
freshwater systems. One of those contaminants are herbicides. In this study, the herbicide RoundUp was used to
investigate the relation between glyphosate presence and microbial respiration. We hypothesized that glyphosate
decreases microbial respiration after an acute exposure. Sediment was collected from a stream running through
Ball State University. To measure microbial activity in sediment, a Dehydrogenase Activity (DHA) assay was done.
A DHA assay measures microbial respiration. A glyphosate concentration treatment, DI water, and 0.75% INT
chloride were added to an amount of sediment in a falcon tube. 0.75% INT chloride produces red formazan dye
when oxygen is consumed. For every 2 mol INT formazan produced, 1 mol of O2 in consumed; thus a respiration
value can be obtained after the incubation and absorbance is taken with a spectrometer. After 3 different trials,
baseline respiration was not significantly different between trials (p = 0.055). One of the trials used glyphosate
concentrations ranging from 0.001-1 μl/L, and we found that there was a significant difference between each
treatment (p = 0.02). Respiration was lowest at the highest glyphosate concentration treatment of 10 μl/L. In
another trial we used concentrations between 0.01-0.000001 μl/L, there was a significant difference between each
group (p = 0.0001). The lowest concentration had no effect on microbial respiration. We concluded that at certain
high concentrations of glyphosate, RoundUp does decrease microbial respiration. Funding acknowledgement: This
material is based upon work supported by the National Science Foundation under Grant No. HRD 1618408, 20162022.

Inya, Christina - Poster # 114
THE EFFECT OF RACIAL DIFFERENCES IN THE ENDOTHELIAL REACTIVITY OF WOMEN
The endothelium is a cellular monolayer which lines the inner surface of blood vessels and works to regulate
vascular tone, maintaining the balance between dilations and constrictions by the predominant use of nitric oxides.
Dysfunction in endothelial microvasculature has been shown to both precede and predict future cardiovascular
events and therefore offers an early opportunity to detect disease. Flow-mediated dilation (FMD) is a means of
testing endothelial reactivity and is the most widely used non-invasive ultrasound method to access endothelial
function. Previous studies have shown that endothelial dysfunction may cause hypertension, while other studies
have demonstrated that hypertension may instead cause microvascular damage in the endothelium. Nonetheless,
hypertension has been proven to pose a greater burden on women than men and this prevalence becomes greater
with age. Additionally, African-American women have the highest rate of hypertension among all ethnic groups
including men and women. Our data suggest that in a young and relatively healthy population of women, there
are no major differences in endothelial function and reactivity. Blood pressure and vasoreactivity measures were
not higher in African American women. While hypertension and cross-ethnicity differences are evident in the older
population of women, not much research is done on younger women thus not allowing comparison of this study to
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others. Since age-associated health disparities are proven, there is hope of an opportunity to intervene to prevent
this disproportionately high rate of endothelial dysfunction in the older African-American population. Funding
acknowledgement: Funded by the National Institute on Minority Health and Health Disparities 5R03MD011306-02
and NSF HRD-1712733.

Ishfaq, Talia - Poster # 49
THE EFFECTS OF A DNA DEMETHYLATING AGENT ON BRCA2 MRNA INDUCTION AND ALTERNATE SPLICING
BRCA1 and BRCA2 are tumor suppressor gene that play important roles in DNA damage repair. Patients with
hereditary breast/ovarian cancer (HBOC) syndrome will often have their BRCA1 and BRCA2 genes sequence to
identify inherited mutations that may predict responses to certain therapies, likelihoods of cancer recurrence,
and likelihoods of passing pathogenic mutations on to their children. Risk assessment is complicated by the
observation that pathogenic mutations may lie within exons that may be alternately spliced out of mature mRNA
molecules. Extensive analysis of alternate splicing events has revealed that both BRCA1 and BRCA2 are transcribed
into multiple alternately spliced mRNA species, yet it is not clear which are functional variants that contribute to
gene function and which are splicing errors. To make this distinction, we reasoned that conditions that induce
BRCA2 mRNA will also induce functional splice variants but will not alter the relative levels of splicing errors. We
hypothesize that BRCA2 expression can be induced by demethylating the CpG islands in the BRCA2 promoter.
To test this, we treated a breast cancer cell line (MCF7) and a non-cancer breast cell line (MCF-10A) with 5-aza
2’-deoxycytidine (5 aza 2’dC), an analog of cytidine that cannot be methylated. We found that cell division rates
of both MCF7 and MCF-10A are greatly reduced by 5 aza 2’dC in a dose-dependent manner, and the genome of
MCF-10A is effectively demethylated by 5 aza 2’dC treatment. Results on BRCA2 mRNA induction and changes in
alternate splicing events will be presented.

Jacinthe, Vladimir - Poster # 84
VISUALING DYNAMIC BINARY INSTRUMENTATION
This poster presents a web application called Visual Procedure. Visual Procedure is a web application that makes
a visual representation of data that’s collected from a running C++ program. The data is collected via a Dynamic
Binary Instrumentation (DBI) app that detects each procedure invoked, the library each procedure resides in, the
procedure’s address in memory, the call frequency, and the number of instructions which make up the procedure
instructions. It should be noted that there was a similar project done in the past which attempted to detect
performance issues in software. However, the goals of this project isn’t for detecting issues; The goals of Visualizing
Dynamic Binary Instrumentation is to gather a procedure’s data, determine the resource and make a visual
representation of the data collected using an Ubuntu Virtual Machine and Pin++.

Jaeran, Akhteyar - Poster # 50
DEFINING THE MECHANISMS THAT MAINTAIN A QUIESCENT UTERUS DURING PREGNANCY
The mechanisms involved in maintaining uterine quiescence are poorly understood therefore the cause of preterm
birth remains unknown. During a normal pregnancy the uterus has to adapt to many stresses like inflammation
and mechanical stretch. Our previous data has demonstrated that throughout pregnancy the uterus uses the
endoplasmic reticulum unfolded protein response (UPR) to adapt to these gestational stresses in order to preserve
uterine quiescence and an appropriate gestational length. We demonstrate that these gestational stresses trigger
the secretion of a distinct set of proteins “secretome” from the uterine myocytes. We propose that this secretome
communicates with other cells to protectively precondition against subsequent gestational stresses thereby
prolonging gestational length. Its been previously shown that conditioned media from stressed uterine myocytes
(muscle cells) can precondition naïve uterine myocytes. In this current study, we examine whether a stressed
monocyte (inflammatory cell) can also communicate with a naïve uterine myocyte utilizing a monocyte-derived
secretome. We isolated conditioned media from Tunicamycin and treated 1 and 5μg/mL of it for 1 hr on unstressed
naïve uterine myocytes and cultured for 47 hrs. Tunicamycin is an agent that stresses the cells and known to
activate the unfolded protein response. We isolated proteins from these cells and performed western blot analysis
utilizing GRP78, CHOP, and CASP-3 as markers of an activated UPR. Results: The unstressed uterine myocytes
upregulated an adaptive UPR in response to exposure to the secretome present in the conditioned media isolated
from Tunicamycin stressed monocytes. This demonstrates that the stressed monocyte can propagate a protective
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adaptive preconditioning secretome. In conclusion, the mechanism of the UPR preconditioning is a property that is
shown to protect the uterine myocyte during pregnancy. Funding acknowledgement: ReBUILDetroit, Dr. Condon and
Dr. Jeyasuria

Jahan, Raunak - Poster # 14
UTILIZATION OF MAYNARD OPERATION SEQUENCE TECHNIQUE (M.O.S.T) TO IMPROVE EFFICIENCY DURING
MOTORCYCLE TIRE BUILDING
Productivity remains at the forefront in the automotive industry. It concurrently improves product quality to keep a
competitive edge in the marketplace. A U.S tire manufacturer introduced a new quality improvement method which
increased splice adhesion for motorcycle tires at the tire build machine. Typically, when quality improvements are
added to a process, they successively increase cycle time. This case study revealed a reduction in cycle time by 51.9
seconds. A traditional time study was initially performed which yielded suboptimal results when compared to the
results of the M.O.S.T analysis. Through the use of StandardPro Software, an optimal model was created by applying
M.O.S.T technique. It was initially proposed that the process would add 22 seconds to the operation. This time length
was calculated through the traditional work measurement technique of a stopwatch time study. It was proposed
that a subsequent M.O.S.T study be performed to achieve a more structured approach that would allow adding of a
new process step and still have the potential to save time and money. The work station design was modified during
this study to improve workplace performance, and decrease travel distance during each cycle. With the utilization
of M.O.S.T, we were able to reduce the amount of idle time between process steps while adding an adjacent work
station that allowed for improved product quality. Similar applications have later been applied throughout the
tire manufacturer to improve process times, which has ultimately decreased the cost per tire, offering a more
competitive edge in the marketplace. Funding acknowledgement: LSMRCE

James, LaTaysha - Poster # 128
NANOSCALE SPECTROSCOPY AND MICROSCOPE OF AMORPHOUS TO CRYSTALLINE TRANSITIONS IN
ENERGETIC MATERIALS
In comparison to crystalline materials, the energy in chemical bonds of amorphous materials remains largely
unexplored. By focusing an infrared laser onto the apex of an AFM tip, amorphous materials were studied
under varying conditions, including temperature and humidity. Experiments were performed with nitramine,
hexanitrohexaazaisowurtzitane (CL-20), and octahydro-1,3,5,7, -tetrazocine (HMX), which are known to have
several polymorphs. Prior to imaging, the powder samples were compressed between two pieces of copper foil.
Preliminary results show that the NanoIR images indicated that the powders were mixed well, but that there is some
heterogeneity to the surface. From this work, we add to the basic understandings about the tendency of amorphous
organic materials to crystallize. Funding acknowledgement: Center for Stem Education and Research (CSER) (Dept.
Ed. Grant P382A110049) & NSFHRD- 1411219 LSAMPS- STEM Grant 1356523

Jones, Brianna - Poster # 129
PHENOLIC COMPOUNDS AND MINERAL CONTENT DETERMINATION IN ORGANIC AND CONVENTIONAL
BLUEBERRIES: A COMPARISON STUD
Blueberries are everyday fruit that most people enjoy eating, whether it’s organic or conventional. However, many
people wonder if organic blueberries are actually healthier than conventional blueberries, and if it’s worth spending
more on organic ones. If people are aware of which blueberries are better, they can make an informed decision on
what is healthier. The goal of this work is to determine the amount of phenolic compounds as well as mineral content
in blueberries. Among the compounds with antioxidant properties in fruits and vegetables, phenolic compounds
account for the largest part of antioxidant activity. A calorimetric method to determine phenolic compounds was
developed and used to determine phenolic compounds in the blueberries. Results show that conventional and
organic blueberries seem to have relatively the same amount of phenolic compounds. A microwave plasma atomic
emission spectroscopy method was also developed and used to determine the mineral content in blueberries. The
minerals determined are sodium, zinc, manganese, magnesium, calcium, copper and potassium. Results show that
organic blueberries seem to have higher magnesium, calcium, and potassium content compared to conventional
ones. Funding acknowledgement: This material is based upon work supported by the National Science Foundation
under Grant No. HRD 1618408, 2016-2022.
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Kalb, Ryan - Poster # 51
UNDERSTANDING THE EFFECTS OF HGBP-1 ON THE MITOCHONDRIA OF GLIOBLASTOMAS.
Glioblastoma multiforme (GBM) tumors are the most aggressive and deadly adult malignant brain tumors. This is,
in part, because of their rapid proliferation and invasiveness. The average life expectancy of GBM patients is about
15 months from time of diagnosis, even if the tumor is completely resected (removed) and the patient undergoes
both radiation and chemotherapy. Epidermal growth factor receptors (EGFRs) drive the proliferation and invasion
of many GBM tumors. One of the most abundant EGFR- induced proteins is human Guanylate-Binding Protein-1
(hGBP-1). Patients with tumors having low or no GBP-1 live an average of 3 times longer. hGBP-1 is important
for promoting glioma growth and invasion driven in EGFR. To determine how hGBP-1 promotes GBM growth
and invasion, the intracellular localization of hGBP-1 was determined. hGBP-1 localizes to the mitochondria by
subcellular fractionation and appears to be on the outer mitochondrial membrane via 3D reconstruction of confocal
images. The observation that hGBP-1 is found in mitochondria is interesting because changes in mitochondrial
activities can enhance tumor proliferation and invasion. Characterizing hGBP-1’s interaction with the mitochondria
in GBM can help determine how it functions to promote GBM progression. Funding acknowledgement: University of
Toledo Office of Undergraduate Research

Kelty, Lea - Poster # 106
AMUR HONEYSUCKLE DID NOT AFFECT COARSE WOODY DEBRIS DECAY
Decomposition, the breakdown of dead organic matter, is a source of carbon dioxide, a potent greenhouse gas.
Invasive species accelerate the rate of decomposition, potentially causing an increase in carbon dioxide released
into the atmosphere. In the Midwestern USA, Amur honeysuckle (Lonicera maackii) has invaded many forests
and is likely altering decay dynamics and carbon cycling. To examine this relationship, we placed wood blocks of
red oak (Quercus rubra) and Monterey pine (Pinus radiata) in two areas of a Midwestern forest: densely invaded
by honeysuckle and less invaded. We examined decay rates after one and two years of decay and measured block
moisture and canopy coverage. We found that honeysuckle did not directly affect decay rates. Decay rates and
wood moisture were both higher in year one than in year two. Further, higher wood moisture increased decay
rate, suggesting that continued wetter seasons may promote faster decay. Lastly, we found that decay rate was
higher in the more labile oak wood than pine wood. While honeysuckle may not directly increase decay rates in
this study, it is essential to monitor decomposition dynamics as impacted by climate change and invasive species
to fully understand carbon mitigation in forests. Funding acknowledgement: Louis Stokes Alliances for Minority
Participation (LSAMP) and the Musgrove Conservation and Wildlife Foundation

Khumalo, Keith - Poster # 52
HABITAT DIFFERENCES IN INSECT COMMUNITIES
Insects to many people are known to be unimportant and a pest for the most part. Unfortunately, insects are one of
the most important organisms that roam this Earth. Insects can be found in just about every environment on Earth.
Insects can be categorized and grouped in to several different categories. One of the most important categories of
insects are pollinators. The two largest orders of insects that are pollinators are the Diptera and the Hymenoptera.
Although they may look similar in face value, it turns out that they are very distinct organisms. In our investigation,
Dr. Bernot and I wanted to find the overall difference in concertation of certain pollinators in Christy woods. We
wanted to compare the different environments with the different types of organisms found in them. Furthermore we
wanted to examine the certain type of flowers that surrounded these areas in order to see if there was a correlation
with a certain concentration of insects and a certain type of flower. Funding acknowledgement: This project is
funded by the National Science Foundation through the OK-LSAMP Bridge to Doctorate Program

Kimbrough, Dexter - Poster # 53
GENOTYPING THE HUMAN LEUKOCYTE ANTIGEN DQB1 GENE IN PATIENTS WITH NARCOLEPSY
Narcolepsy is a chronic neurological disorder characterized by frequent and uncontrollable episodes of extreme
daytime sleepiness, and affects approximately 1 in 2,000 people. Remarkably, little is known about the genetic and
biochemical mechanisms that lead to this disorder. The goal of our current research was to attain more data about
this understudied sleep disorder by examining the allelic variations associated with the human leukocyte antigen
(HLA) gene DQB1, which has been previously associated with sleep disorders. We collected buccal (cheek cell)
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swabs from a group of patients that had been diagnosed with narcolepsy. We also mailed swab kits to individuals
who were interested in participating in our research yet could not meet with our group in person. In addition, one
patient with narcolepsy obtained samples from her extended family, which allowed a genetic pedigree map to be
created. Several individuals who do not suffer from narcolepsy also provided samples that made up the negative
control set. After DNA extraction, the samples were amplified using PCR with barcoded primers specific for a
variable region of the DQB1 gene. The barcoded amplicons were pooled and sequenced using the MiSeq system at
the Roy J. Carver Biotechnology Center at the University of Illinois at Urbana-Champaign. The resulting sequences
were compared with known allelic variants of the DQB1 gene to generate the genotype for each volunteer. Among
the key findings was the presence of the DQB1*0602 allele in the family pedigree study, which has been strongly
correlated with narcolepsy in previous studies.

Leader, Jacqueline - Poster # 54
WATER ANALYSIS OF MICROBIAL AGENTS: LEGIONELLA, SALMONELLA AND E.COLI
Amid the “Flint Water Crisis” and the persistent closings of popular Flint hotspots like beaches and walking
trails many wonder “What is in our water?” In this research we specifically looked at culture growth of Legionella
pneumophila, Salmonella sp. and Escherichia coli from popular sites along the Flint river. It was found that there was
no evidence of a significant amount of Legionella, Salmonella or E.Coli. However, upon further consultation traces of
Serratia sp. and Corneybacterium sp. were found.

Leon-V, Nidia - Poster # 55
GLOBAL CHALLENGE OF MOSQUITO BORNE DISEASE: ADAPTING CASES & VALUE RUBRICS FOR ASSOCIATE’S
LEVEL USING HIGH-IMPACT PRACTICES
As a crucial element of a student’s college education, global awareness is not always easy to assess. This project
started with an investigative case-based approach to encourage problem posing, investigation and persuasion
using the Bio QUEST model (Waterman, 1998). Using “The Challenges of Mosquitoes and Disease: Making Sense
of Complexity” from Global Health Has No Barriers, a publication of the International Union of Biological Sciences,
we show how to adapt this case study into a signature assignment and assess it for global awareness as a college
learning outcome. We assessed students’ global awareness in a sophomore level science class in a community
college setting. The project focused on creating assessment tools and rubrics that will evaluate a student’s
competency and proficiency. After defining the specific global awareness knowledge skills and abilities for the
specific learning outcome area, we modified assessment tools using the relevant VALUE rubrics (Association of
American Colleges and Universities, accessed August 13, 2015) in to one rubric scaled to the associate’s level by
using the DQP (Degree Qualifications Profile) as guidance (Whitehead, 2015). Global learning focuses on issues that
can be examined by all disciplines and individuals all over the globe by shifting the focus from a specific location
or culture to larger issues that affect many parts of the world in interconnected ways (Nair & Henning, 2017). The
initial data visualization of this assessment showed 30% improvement in global perspective and marginal 15%
improvement in access to reliable authentic information to develop accountable approaches to investigate a global
health problem. The qualitative and quantitative analysis of the assessment data results will be modified to improve
problem solving abilities in students. In Fall 2019 we will adapt the same VALUE rubrics with the goal of developing
the long-term strategies of inquiry that can sustain and guide students through the case study . Students will be
able to work in small groups to develop specific questions about the case study and use reasonable investigative
approaches to gather data and information, to test their hypotheses. Students will participate in the process of
persuasion if they are to understand the nature of the construction of scientific theories and present their findings
about the case study to others in the class.

Lewis, Mikaya - Poster # 107
INFLUENCE OF WATER QUALITY OF FROG GROWTH
In this project you will learn about the growth of two different sets of Northern Leopard frogs related to their
environment. One set is in Flint polluted water and the others are in Distilled water. Throughout this research we
recorded the frog’s weight and the difference in their behaviors for six days. During the six days we didn’t change
anything about the frogs. They ate the same amount of food for each set and we also kept the room at a same
temperature, the only thing that was changed was the different type of water that they were in. Our hypothesis was
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that our leopard frogs that are residing in the Flint water will eventually die due to all the lead and pollution in the
water. After doing the research and conducting the experiment we saw that our hypothesis was incorrect. The frogs
in the Flint water adapted to the tank’s environment because it was their natural habitat. The other set of frogs that
was in the distilled water didn’t become as active as the other set. The distilled water frogs in the end grew more
than the frogs in the Flint water.

Little-Jackson, Naoko - Poster # 3
BIOINFORMATIC ASSESSMENT OF THE DICTYOSTELIUM DISCOIDEUM GLUTATHIONE S-TRANSFERASE A3
(DDGSTA3) ENZYME: PUTATIVE NON-ENZYMATIC ROLES IN CELLULAR SIGNALING.
Dictyostelium discoideum (slime mold amoeba) is a model organism to that is often employed to elucidate complex
cellular and developmental mechanisms within eukaryotic and mammalian cells. Glutathione S-transferases (GSTs)
comprise a broad family of detoxification enzymes that function to protect cells from reactive oxygen species
by catalyzing the conjugation of glutathione (GSH) to a wide range of substrates. GST detoxification functions
are well characterized, however increasing evidence suggests that GSTs perform non-enzymatic roles through
direct binding or interaction with cell signaling factors. Here, we report that a NetPhos 3.1 web-based program
analysis of the D. discoideum GST-alpha 3 isozyme (DdGSTA3) reveals that DdGSTA3 harbors multiple sites for
potential phosphorylation (Ser, Thr, Tyr; program threshold ≥0.5). The retrieved data shows that, among fourteen
identified (Tyrosine) residues, there is a higher probability for phosphor-tyrosine residues through the action of
one or more kinases: PKC (43%), INSR (14%), DNAPK (14%), ATM (7%), CKII (7%), EGFR (7%). While thier role in
phosphorylation of DdGSTA3 remains unclear, these findings strongly suggest that Protein kinase C (PKC) presents
a high probability of phosphorylating DdGSTA3. The important role of the D.discoideum PKaC enzyme in cAMP
signaling within the organism establishes a basis for future studies aimed to characterize potential binding and
interaction of PKaC and the DdGSTA3 enzyme. Furthermore, these studies should examine how phosphorylation
and de-phosphorylation of DdGSTA3 influences enzyme activity and alternative, non-enzymatic role(s) in the life
cycle of D. discoideum.

Llanos, William - Poster # 130
MOLARITY EFFECTS ON LIQUID FINGERING INSTABILITIES WITH EUTECTIC GALLIUM-INDIUM (EGAIN)
Eutectic Gallium-Indium (eGaIn) is a remarkable liquid metal in that it has the largest interfacial tension of any
liquid metal at room temperature; unlike toxic mercury, eGaIn is easier to manipulate and experiment on. The aim
is to observe and record how different molarities of the electrolyte solution effect overall instabilities of eGaIn. Our
experiment involves placing eGaIn in an electrolyte bath of sodium hydroxide and applying a set electrical current,
followed by recording general observations. This is accomplished by creating a rectangular container built from
stacked layers of acrylic plating and sealed with acrylic cement, which holds the liquid materials. A personalized
copper electrode was also fabricated, which the eGaIn readily wets. We then apply a constant current ranging
from 0 to 1 ampere. Over the course of 60 seconds we observe there to be a critical current required for the liquid
metal fingers to begin to spread, which we associate with a Marangoni instability. We intentionally hold the step
size and copper electrode width the same, while changing the molarity of the NaOH solution. This in turn affects
the instability of the eGaIn and how the fingers spread. We observe there to be a thin layer of oxide formation at a
particular current, which varies based on molarity. We believe there to be at least two main reactions taking place,
one yielding gallium (I) oxide which occurs below 1M and the second yielding gallium (III) oxide occurring above 1M.
Funding acknowledgement: National Science Foundation grant number DMR-1608097

Logan, Tiara - Poster # 85
A.I.: ANIMATED INTELLIGENCE
In Artificial Intelligence, neural networks are used as a model for training computers with nonlinear connections of
inputs and outputs. In my experiment, I hoped to enhance the process of image generation for animators. The key
idea is to speed up the animation production time, allowing animators to create half of the images while having the
computer generate the intermediate images. The process begins with accepting two slightly different images. With
these two images, we individually put them through a convolutional neural network that processes them and learns
where the edges in each image are. Then the loss between what edges the network received versus what edges the
network returned for each image is calculated. Moving forward, OpenCV is used to find matching points between
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both of the original images and calculated the averages to find the difference in the position of the two matching
points. From my program thus far, I found and printed pictures containing the edges to the two input images.
The next step involved printing out the original images with their matching points. I then took each of the paired
coordinates and printed the coordinates with 50 pixels in +/- x and y direction, resulting in an image that is only a
small section of the main image. Speeding up the animation process is something that I believe is very plausible with
the continuation of this project.

Lopez Garces, Lluvia - Poster # 93
HOW SURFACE TEMPERATURES VARY BY SURFACE TYPE
Land surface temperatures are rising due to Global warming. It is uncertain how surface types affect surface
temperatures. To test this, we decided to take thermal images of different surfaces which consisted of pavement,
gravel, water, shaded, short, medium, and tall grass. Thermal images were taken throughout the course of 24 hours,
once a week for three weeks. Sampling was taken on clear sunny days, by the hour using a FLIR thermal camera
and a thermal laser tool, at a 90 degree angle from the surface about 2.5 feet above the ground. It was apparent
from the start that the pavement and gravel had higher surface temperatures compared to the rest of the surfaces.
The short grass in turn had warmer temperatures than the medium length grass, and the medium length grass had
warmer temperatures than the tall grass. The graph trends show that the taller the grass surface is, the cooler the
temperatures became. Pavement and gravel absorbed the most heat with high temperatures of 50 to 60 degrees
Fahrenheit compared to the next warmest surface being short grass of around 30 to 35 degrees Fahrenheit. That
is about a 15 to 20 degree difference. As we evolve into green infrastructure, we cannot continue to have pavement
and gravel surfaces as our main base, we need to find other alternatives to sidewalks and roofs. Alternatives such
as green roofs with an optimal length of medium to tall grass can help lower temperatures, maintain moisture, and
mitigate stormwater runoff. Funding acknowledgement: NSF HRD-1712733

López-Morales, Dalyan - Poster # 6
THE CHRISTOPHER COLUMBUS SYNDROME: “DISCOVERING” WHAT SHARK SPECIES INHABIT PUERTO RICO.
Shark research in Puerto Rico has been very limited. Little is known about how many different species inhabit our
waters and what is their distribution. Because of the lack of knowledge and information, fishing management by
species is extremely poor. State law only prohibits the fishing of the nurse shark (Ginglymostoma cirratum), a very
common species in Puerto Rico that most fisherman can accurately identify, but it does not specify anything else
about other species. The aim of this investigation is to start creating a data base of the species that can be found
in the island by visiting fishing villas in the north coast of Puerto Rico. Data will include: species, total length, fork
length, sex, life stage (juvenile, adult), an approximate of where was it caught, what fishing art was used, and was
the catch intentional or opportunistic. Up until this moment, 48% of the examined individuals were identified as
scalloped hammerheads (Sphyrna lewini), which is considered endangered under the Endangered Species Act,
as opportunistic catch. In addition to this specie, 7 other species have been identified during these visits. The
data collected will help in constructing a management plan specific by species that will as an end result help in its
conservation. Moreover, education to fisherman and the community is key in order for future reports to be accurate.

Lovings, La’Nese - Poster # 19
SYNTHESIS AND CHARACTERIZATION OF ALXSC2-XMO3O12 USING NON-HYDROLYTIC SOL-GEL METHODS
When the thermal expansion properties of two materials that are in intimate contact in a device are mismatched,
the outcome can be detrimental and lead to device failure. Negative thermal expansion (NTE) materials can be
utilized to counteract the undesirable positive thermal expansion (PTE) of a material by forming a controlled
expansion composite. Here we study NTE materials in the A2M3O12 family (A= trivalent cation, M= Mo, W). Within
this family some materials undergo a phase transition from an orthorhombic NTE phase at high temperatures to a
monoclinic PTE phase at low temperatures. A suppression of this phase transition could be beneficial if one phase is
desired, for example the NTE phase as a component for composites. For example, AlScMo3O12 shows a much lower
transition temperature than either Al2Mo3O12 or Sc2Mo3O12. The goal of this research is to synthesize mixed A-site
occupancy materials and probe their phase transition behavior as a function of composition. Various AlxSc2-xMo3O12
compounds have been synthesized using non-hydrolytic sol-gel methods, and were characterized via scanning
electron microscopy, energy dispersive X-ray spectroscopy, thermogravimetric and differential thermal analysis, in34

lab powder x-ray diffraction (PXRD), as well as variable temperature PXRD studies.

Luongo, Jessica - Poster # 56
ELUCIDATION AND CHARACTERIZATION OF IMMUNOMODULATORY FACTORS EXPRESSION USING PANCREATIC
CANCER CELL LINES
Pancreatic Cancer (PC) is one of the deadliest cancers that is projected to become the second leading cause of
cancer-related deaths in the U.S. by 2030. Cancer immunotherapies against other cancers have shown great
promise, however PC has been the exception. This is partly due to the fact that PC has an inflammatory tumor
microenvironment (TME) which causes up-regulation in Programed Death-Ligand (PD-L1) expression in tumors and
the up-regulation of Programmed Death 1-Receptor (PD-1R) in effector CD8+ T cells. This PD-L1/PD-1R interaction
leads to de-activation of effector CD8+ T cells allowing PC evasion and tumor progression. We hypothesize
that reducing PC-induced inflammation will increase PC responses to current immunotherapies and promote
tumor regression. Therefore, in this study we investigated the modulation and the expression of PD-L1/PD-1R in
different pancreatic cancer cell lines (i.e. Panc02 and UN-KPC-960), using a natural bioflavonoid and potent antiinflammatory, anti-cancer known as Apigenin (API). In vitro, we treated the PC cell lines with and without API along
with interferon-γ (IFN-γ) to detect the expression profiles of PD-L1, PD-1R, IFN-γR and Major Histocompatibility
Complex-I (MHC-I) using mouse fluorescence conjugated antibodies and flow cytometry. Our results show that
Panc02 cells treated with API and IFN-γ down-regulated PD-L1 and up-regulated PD-1R and MHC-I. However,
UN-KPC-960 cells treated with API and IFN- γ down-regulated PD-L1 and MHC-I. Our research findings may lead
to a better understanding of how immune checkpoint factors (i.e. PD-L1/PD-1R) impact PC progression and the
development of a more effective treatment for PC patients. Funding Acknowledgement: NSF LSAMP Bridge to the
Baccalaureate (B2B) Award HRD #1712683. USF Morsani College of Medicine Fred Wright Flow Cytometry Core,
Research Funded by James Esther King Biomedical Research Grant, Florida Department of Health (JEK FLDOH)
8JK09 awarded to Dr.

Makonnen, Isaiah - Poster # 148
THE CONTROL OF TURTLEBOT THROUGH PID
The ability of tracking a given path is fundamental for mobile robots such as self-driving cars. The goal of this project
is to control the TurtleBot and have it follow a target path by utilizing a PID Controller. It is important to implement
the PID controller so it can control and navigate the robot to its designated path autonomously. The problem, is
seeing if our method can transfer from simulation to the real-world. Once the simulation is a success, we transfer
the PID controller into the real Turtlebot with the help of the Vicon System. The problem we encountered when
transferring the PID controller to real-life was the positioning. It turned out that the PID controller transferred
successfully but it was the fact that the positioning and transformation variables were opposite of where they were
supposed to be. We flipped the positioning of our variables counter-clockwise to compensate the positioning in
Vicon, and the transfer of our PID controller from simulation to real-life was a success. Given any path from the
upstream planning component, an autonomous vehicle can adaptively follow the target path even with external
disturbances. Funding acknowledgement: This material is based upon work supported by the National Science
Foundation under Grant No. HRD 1618408, 2016-2022.

Martinez, Saul - Poster # 144
HEY MOM, THAT KID LOOKS LIKE ME!
As we move forward in American society it’s important that we recognize that this country is made up of a color
palette of multiple different ethnicities. From Haitain to Mexican to Burmese, it’s important that these people are
heard. However, it’s not just a matter of being heard but of being seen. Media has always had a powerful presence
in American culture. In the past few decades noticeable strides have been made for better representation; Blackish
is one of the most popular shows on television right now. While being a milestone it’s imperative that we start even
younger. Shows like Doc McStuffins and Little Einsteins are showing young black girls that they can be doctors or
that anyone is capable of being an intelligent leader. However, the good can be outweighed by the bad, as in poor
writing, stereotypes, and vilification as revealed by the surveys
conducted in the research. This project isn’t attempting to solve the issue of racism or the ethical challenges in
the entertainment industry. It’s about representation in children’s entertainment. Funding acknowledgement: This
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material is based upon work supported by the National Science Foundation under Grant No. HRD 1618408, 20162022.

Martínez-Soto, Indira M. - Poster # 131
3-(1,3,5,10-ESTRATRIEN-3-17-DIOL-6-ONE) FERROCENE CARBOXYLATE: SYNTHESIS, STRUCTURE AND DOCKING
STUDIES
Cancer is one of the leading causes of death around the world, with breast cancer having the highest incidence in
women. About 50% of breast cancer cases are related to the over-expression of the Estrogen Receptor (ERα). The
interaction between 17β-estradiol and the ERα is considered to trigger a series of molecular events that increases
this abnormal cell proliferation rate. Metal-based drug, such as Cisplatin and its derivatives, are still used to treat
many types of cancer. Cisplatin inhibits cell proliferation causing cell apoptosis, but has considerable adverse effects
such as neurotoxicity, cardiotoxicity and nephrotoxicity due to its low selectivity between the healthy and cancerous
tissue. In 1984, ferrocene was found to have anticancer properties. Ferrocene cytotoxic effect is due to the formation
of radical oxygen species (ROS) that induce cell apoptosis. To make the drug more selective to breast cancer cells,
we functionalize ferrocene with estrogen as a pendant group. In this work we present 3-ferrocenyl-6-keto-17βestradiol. This ferrocene-hormone conjugate has been synthesized using fluorocarbonylferrocene and 6-keto17β-estradiol as starting material. This complex has been characterized using X-Ray Diffraction, Nuclear Magnetic
Resonance (NMR) and Fourier Transform Infrared spectroscopy (FT-IR). Docking studies where performed to study
the interaction between 3-ferrocenyl-6-keto-17β-estradiol and the estrogen receptor.
Funding acknowledgement: This project is funded by National Science Foundation Puerto Rico Louis Stokes Alliance
for Minority Participation NSF HRD-1400868. The Single Crystal X-ray Diffraction Instrument was acquired through
the support of the National Science Foundation under

McGhee, Carmen - Poster # 57
TEMPERATURE EFFECTS ON THE INHIBITION OF PLASMIN
Transient ischemic attack and pulmonary embolism are serious life-threatening pathologies which are rooted in
undesired blood clot formation. Plasmin is a fibrinolytic enzyme that is responsible for cleaving the fibrin that forms
blood clots. Digestion of undesired thrombosis is a vital bodily function. This research seeks to study the effects that
temperature has on the inhibition of plasmin by a small molecule inhibitor, pentamidine. Using a spectrophotometer,
the absorbance of plasmin with chromogenic substrate S-2251 (150µM) in PBS (phosphate-buffered saline)
solution was monitored over 10 min at five different temperatures: 4, 23, 37, 45 55C in the absence of inhibitor. The
linear range of the observed enzymatic activity was converted to initial velocity (µM/min, slope) which is indicative
of enzymatic rate under each unique assay condition. The second study included the addition of the benzamidine
based small molecule inhibitor pentamidine. The anticipated outcome is that pentamidine will inhibit plasmin,
reduce initial velocity, at low temperatures (≤ 23C). At higher temperatures pentamidine will detach, allowing
plasmin to enzymatically cleave S-2251. In the absence of inhibitor, enzymatic activity increased from 23C-37C and
at temperatures 37C-55C enzymatic activity decreased. A possible reason for the decrease in activity could be due
to plasmin denaturing at the elevated temperature. Funding acknowledgement: This material is based upon work
supported by the National Science Foundation under Grant No. HRD 1618408, 2016-2022.

McInnis, Kierra - Poster # 58
STRESS-LIKE BEHAVIORS AND CORTICOSTERONE LEVELS ARE ELEVATED IN A FEMALE RAT MODEL OF THE
HUMAN BDNF VAL66MET SINGLE NUCLEOTIDE POLYMORPHISM
Corticosterone, a hormone produced in response to stress in rats, and stress-like behaviors are significant to
understand how stress hormone/behaviors affect in preclinical studies, notably behavioral research. The human
brain derived neurotrophic factor (BDNF) Val66Met single nucleotide polymorphism (SNP) can be modeled in rats
using CRISPR/cas9 technology. BDNF is known to be implicated during and following stress, and recent studies
suggest that the BDNF SNP plays a role in stress-related disorders. We hypothesize that the Met/Met BDNF rats will
exhibit increased stress-like behaviors and corticosterone levels compared to Val/Val BDNF rats. Adult female Met/
Met (n=14) or Val/Val (n=11) Sprague-Dawley rats were tested on the open field to evaluate stress-like behaviors as
measured by time spent active, immobile, freezing, grooming, and rearing. Blood serum was collected immediately
after behavior and later analyzed for corticosterone levels using an ELISA kit. Results indicated that time spent
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grooming and freezing was significantly greater in Met/Met rats compared to Val/Val rats. Corticosterone levels
were increased in Met/Met rats following behavior compared to Val/Val rats. Our findings suggest that stress-like
behaviors overall and stress hormone levels were elevated in rats expressing the BDNF Val66Met SNP. Thus, it
is important to take into consideration the increased stress effects when assessing the Val66Met BDNF SNP as
stress is a critical variable that can significantly influence results and interpretations of behavioral studies assessing
stress-related disorders, such as anxiety and depression. Funding acknowledgement: NFS HRD-1712733. NIH
AG057947 and NIH P30 AG034464.

Medrano, Patricia - Poster # 59
POLLINATOR DIVERSITY, POLLEN LIMITATION, AND NECTAR MICROBIAL DIVERSITY IN IRIS VIRGINICA AND
PENSTEMON DIGITALIS
The abundance and diversity of pollinators have decreased, in part due to increasing urbanization. Declines in
pollinator populations can reduce reproduction in flowering plants. Recent studies suggest that microbes in nectar
can alter pollinator visitation rates. We studied the diversity of insect floral visitors and microbes in nectar for Iris
virginica and Penstemon digitalis located in urban wetlands at Indiana University South Bend and for P. digitalis
at Bendix Woods County Park. Insect visitor diversity was assessed by observing flowers during 15-minute time
periods. Bees were the common visitors for both I. virginica and P. digitalis. Bumble bees, honeybees, and carpenter
bees visited I. virginica in high frequency, but bumble bees dominated visits to P. digitalis. We also tested whether
pollen limitation is occurring in I. virginica and P. digitalis by applying two treatments: natural pollination and
supplementing natural pollination with hand pollination. We found no evidence of pollination limitation in either
species. To examine microbial diversity in nectar, we collected flowers of both species from multiple plants and
extracted their nectar. We isolated individual colonies onto yeast-malt agar plates and characterized the colonies
using Gram staining, 16S rDNA sequencing, and tests for antibiotic resistance. Bacterial isolates were primarily
gram-negative and many showed moderate levels of resistance to several antibiotics. Several genera were isolated,
including Pseudomonas and Elwinia. Further studies could compare our pollinator diversity to more natural wetland
habitats. The effect of microbial diversity on pollinators of I. virginica and P. digitalis remains to be examined.
Funding acknowledgement: This material is based upon work supported by the National Science Foundation under
Grant No. HRD 1618408, 2016-2022.

Mendoza, Eric - Poster # 60
FUNCTIONAL CHARACTERIZATION OF HUMAN LIVER GENE REGULATORY ELEMENTS
Genome wide association studies (GWAS) have proven to be successful in identifying loci that are associated
with a variety of phenotypes. Most of these studies do not identify the true causal variant, target gene(s), and the
mechanism leading to the phenotype of interest. GWAS variant characterization is difficult for a variety of reasons,
including most variants being in non-coding genomic regions and the use of low-throughput functional assays
for validation. It has been shown that GWAS causal variants can alter target gene expression through their effects
on gene regulatory elements, such as transcription factor binding site disruption. Coronary artery disease (CAD)
is a leading cause of death worldwide. CAD, and CAD risk factors such as blood lipids, have hundreds of variants
associated with them through GWAS. Previous studies in the lab have leveraged GWAS variants with molecular
quantitative trait loci (QTL) to prioritize a number of loci in human liver—an important tissue for lipid metabolism—
for causal variant identification and functional characterization. We will begin fine-mapping CAD GWAS loci by
quantifying the effects of potential causal variants in putative gene regulatory elements using a luciferase reporter
assay in a liver cell model. Gene regulatory elements that show allele-specific luciferase expression effects can
be further characterized using CRISPR-Cas9 mediated genome editing to confirm effects on target genes.
Ultimately, these results can address a key weakness in the field by efficiently fine-mapping GWAS loci to identify
causal variants, target genes, and the mechanisms through which the variant affects the target gene. Funding
acknowledgement: Institute for Biomedical Informatics at the Perelman School of Medicine of the University of
Pennsylvania

Mercado-Velez, Naomi - Poster # 108
EVALUATION OF AVIFAUNA IN AN IMPORTANT COASTAL LAGOON IN NORTHERN PUERTO RICO
We assessed the avian diversity in Yeguada lagoon, northern Puerto Rico, an important stopover site for aquatic bird
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species from November 2017 to August 2019. Forty-five counts were conducted to determine if species richness
and abundance changed through time and to relate these variables with the presence of livestock in the area. A total
of 31 aquatic species was reported, ranging from 4 to 18 species per count (mean = 12 species). The total number
of aquatic individuals recorded ranged from 39 to 707 (mean = 359.2 individuals), while the mean number of
individuals per species varied from 1.0 to 97.7 (mean = 11.9). Three of most abundant species were White-cheeked
Pintail (Anas bahamensis, mean = 97), Glossy Ibis (Plegadis falcinellus, 76) and Blue-winged Teal (Anas discors, 65).
When classified according to guilds, dabbling ducks were the most abundant (mean = 183 individuals), followed
by large wading birds (103) and small wading birds (54). Low numbers of shorebirds, diving and fishing birds, and
a single individual of American Flamingo (Phoenicopterus ruber) were recorded in every census. Overall, species
showed a gradual increase toward December and a decline in March, probably related to the arrival and departure
of migratory species, respectively. However, cows were found inside the lagoon in the months with lower number
of aquatic species suggesting that this interference could be related to the decline of aquatic bird species using the
water resource. The presence of 21 terrestrial bird species complements the diversity of the site.
PR-LSAMP, NSF

Mochel, Christopher - Poster # 132
METHOD DEVELOPMENT FOR DETECTION OF AMINOTHIOLS IN BIOLOGICAL SAMPLES
Biological aminothiols such as homocysteine and cysteine play essential roles in living organisms and are involved
in a number of biological processes related to metabolism functions. This work reports the development of a
colorimetric method to measure total aminothiols in urine by utilizing the ability of aminothiols to reduce iron (III)
to iron (II) which complexes with o-phenanthroline to form a colored complex detected at 512 nm. Concentration
linear ranges for detecting the o-phenanthroline complex was 5-200 µM. To test the accuracy of the developed
method standard addition method was used to determine the percentage recoveries by spiking homocysteine
and cysteine in a urine diluent which mimics a real urine sample. The % recoveries were determined to be 100.3%
and 107.6% for cysteine and homocysteine, respectively. To selectively measure aminothiols in urine and plasma
we are developing a method that combines HPLC with an electrochemical method using glassy carbon electrodes
modified with gold nanoparticles. Research findings on colorimetric detection of total aminothiols as well as
preliminary results on the use of gold modified glassy carbon in detecting aminothiols will be presented. Funding
acknowledgement: SMART grant

Mohamed, Mohamed - Poster # 61
INVESTIGATING THE FUNCTION AND LOCALIZATION OF FMRP ISOFORMS
According to the CDC, the relevance of autism is that about every 1 in 59 children have been diagnosed on the
autism spectrum, with males being about 4 times more likely to be on the spectrum than females. The Fragile X
Syndrome (FXS) is the leading cause of inherited intellectual disability among males, and one of the leading known
causes of autism. It represents about 2.4 % of all inherited intellectual disabilities in males. The main cause of
FXS is the absence of the FMRP protein. This occurs through hypermethylation of the promoter, which results in a
transcriptional repression and reduction or the complete loss of FMRP expression. FMRP is a multifunctional and
multi-isoform protein found in various subcellular compartments of the cytoplasm and the nucleus. Our hypothesis
is that the C-terminal intrinsically disordered regions of the protein determines its subcellular location. Isoforms
4 and 6 are both nuclear but only Iso6 is found in Cajal bodies (CBs). The long term goal is to determine their
differential localization by studying the interaction of with the major components of Cbs, Coilin and SMN. In this
project we successfully cloned these isoforms and there disordered regions as well as coilin and SMN into a pETSUMO Vector for bacterial expression.

Moreno, Cruz - Poster # 62
EFFECTS OF CX-4945 ON BEHAVIOR OF MALE TS65DN DOWN SYNDROME MODEL MICE
Down syndrome (DS) is the most common trisomic chromosomal disorder, with approximately 1 in every 700-1000
newborns affected. Three copies of Dual-speciﬁcity tyrosine-phosphorylated regulated kinase 1A (DYRK1A), present
on chromosome 21 in humans, play a crucial role in neuronal development and is a possible pharmacological target
to correct DS phenotypes. The Ts65Dn DS mouse model shows differently expressed levels of DYRK1A protein in
the cerebral cortex, cerebellum, and hippocampus compared to euploid littermates. CX-4945 inhibits DYRK1A in
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an ATP-competitive manner. We hypothesize that trisomic mice treated with CX-4945 during a period of postnatal
development of known overexpression of DYRK1A in the brain will exhibit normalized behavioral capabilities as
compared to controls due to decreased kinase activity. On postnatal day (P)14 the Ts65Dn male mice and euploid
control littermates were randomly assigned to receive injections of either CX-4945 (75 mg/kg/day) or vehicle
control (10% DMSO/PBS), and were given the respective treatments from P14 to P18. On P16 and P17, mice were
tested on homing and locomotor activity, with the tests counterbalanced across days. The results were analyzed
by two independent scorers blind to group relationship. We found that male trisomic mice treated with CX-4945
spent more time in the home location in trial one and more time in new location in trial two when compared to
PBS-trisomic mice, but not to the same degree as euploid control mice. From these data, CX-4945 did not have
a noticeable effect on behavior capabilities in male trisomic mice when compared to their euploid counterparts.
Funding acknowledgement: This material is based upon work supported by the National Science Foundation under
Grant No. HRD 1618408, 2016-2022.

Nunez, Tatiana - Poster # 63
GENE EXPRESSION IN BACTERIUM USING AEQUOREA VICTORIA’S GFP
Understanding gene expressions and how organisms capture genes is important because it teaches us how
organisms interchange genes to be able to survive in certain environments. This research project aimed to analyze
how gene expression between organisms’ function through utilizing a pGLO experiment. A pGLO experiment is
when you take cultivated bacteria and introduce them to a bioluminescent gene, that when shined through a UV
light allows them to glow. To complete the research, cultivated bacteria was introduced into different nutrient based
environments like Luria Bertani (LB), nutrient agar, ampicillin and arabinose. The agar acted as a nutrient base for
the bacteria to grow throughout the petri dish. Once the bacteria grew, the pGLO plasmid was introduced. This
plasmid was originally extracted from fluorescent jellyfish. The bacteria then underwent the process of transposon
mutagenesis, which is when the plasmid and the bacteria interact and exchange information quickly, and in the end
replace the prior genes in the bacteria and allow new genes to set in place causing the bacteria to show a fluorescent
light under UV light. This process shows that under the correct circumstances, the bacteria will capture the genes
and later on show them, which is why humans are able to experiment with genes from mammalian to mammalian,
or why it’s possible to defeat certain viruses when shots are introduced to us. Future research could get us closer to
genetic modification in almost any living creature.

Olagundoye, Blessing - Poster # 133
ONE POT OXIDATION OF AMINES VIA BENZOYL PEROXIDE & A SULFIDE ACTIVATOR
The amide functionality is one of the most important motifs in organic chemistry due to its presence in
pharmaceuticals, agrochemicals, and biologically active natural products. Traditionally, amide synthesis can be
achieved through the standard aminolysis pathway via with a reactive carboxylic acid derivative. Such pathways do
typically involve multi-step synthesis and produce reactive intermediates. While such methods are known to be high
yielding, they employ reagents that are water sensitive and possess a known toxic effect. To diverging from the use
of unstable/toxic reagents, more recently work has been conducted to produce amides from the unreactive and
commercially available starting carboxylic acid. Such methodologies relay on either the activation of the carboxylic
acid electrophilic center or transforming the substrate into a more reactive intermediate in situ prior to aminolysis.
Herein we present a new amide methodology involving the use of acyl peroxides and a sulfide activator. Current
optimization, preliminary/future substrate scope, and future mechanistic work will be presented.
Funding acknowledgement: This material is based upon work supported by the National Science Foundation under
Grant No. HRD 1618408, 2016-2022.

Omega, Shania-Naje - Poster # 145
EPISODIC MEMORY IN A PRECLINICAL MODEL OF ALZHEIMER’S
Alzheimer’s is a disease that causes cognitive deficits and impairs episodic memory function within the brain. As
research about Alzheimer’s continues, so does the progression of questions associated with it. Understanding how
episodic memory presents itself is fundamental to answering these questions. Currently, the behavioral progression
between episodic memory and Alzheimer’s is relatively unknown. We are eliminating this gap in information by
creating an animal behavioral model linking both Alzheimer’s disease and the degradation of episodic memory in
39

preclinical trials of Alzheimer’s. Our research is important because without the ability to model fundamental aspects
of human memory, our ability to understand memory will be significantly impaired in future clinical trials. The goal of
this study is to characterize age-dependent episodic memory function in TgF344-AD rats during young and old time
points. This research is centered around the hypothesis that neuropathology in Alzheimer’s and episodic memory is
linked. By studying TgF344-AD rats through an item in context approach, we document what episodic memory looks
like during the younger stage of the rat’s lives. Using our olfactory based items-in-context approach, we show that
young TgF344-AD rats can recall many different events and the contexts in which they occurred. Additionally, our
data suggests that even after several transitions and time delays the rats can still successfully use episodic memory
to recall the correct items and subsequently complete our task correctly during this stage of their lives.
Funding acknowledgement: This material is based upon work supported by the National Science Foundation under
Grant No. HRD 1618408, 2016-2022.

Omodayo, Harriet - Poster # 134
EFFECTS OF PROTON TRANSFER ON ELECTRONIC STRUCTURES PHOTOSYSTEM II MODEL COMPOUNDS
Photosystem II (PSII) is a critical component of photosynthesis as it catalyzes the oxidation of water while
performing a critical early step in carbon fixation. Proton-coupled electron transfer(PCET) reactions such as this
occur in energy conversion and storage reactions in both chemistry and biology, The study of PCET reactions is
crucial both to understand biological processes and to develop improved energy storage devices for greener energy
technology. As such, model systems that mimic the PSII reaction centers are an important area of research as the
models can provide a structurally tractable system for thorough study. The goal of the current work is to better
understand the actual PCET process in models of the tyrosine-histidine reaction center portion of PSII through
computational electronic structure methods combined with experimental Electron Paramagnetic (EPR) data.
Results of density functional theory calculations with comparisons of the calculated and experimental electron
paramagnetic resonance parameters will determine the location of the hydrogen after the electron has been
transferred for a number of model compounds. Improved understanding of the electronic properties of these
models will allow researchers to build second generation models of the active site and eventually use such systems
to create artificial photosynthetic devices. Funding acknowledgement: Illinois Space Grant Consortium and the
National Institutes of Health (SC3 GM122614)

Omole, Oluwaseun - Poster # 94
ANALYZING PROCESSED INDUCED DEFORMATIONS WITHIN CARBON FIBER COMPOSITES
Recently there has been explosive growth within the engineering industry for the use of composite manufacturing,
specifically carbon fiber composites. However, there are many disadvantages that arise with this new form of
manufacturing. Deformations can arise within many parts of the manufacturing process and a great way to
decrease these deformations is to understand residual stresses and understand how they affect the composite.
With computer simulations it is easier to find “optimization” that is, the most ideal composite that can be created
with the materials given. Simulations greatly helps with the problem of deformations because the computers
can handle the data and predict how the materials will react during the manufacturing process. Also, using
electrospinning as a different, more versatile way to strengthen the carbon fiber composites, it is believed that this
method will lead to a more optimized composite. It is estimated that electro spun composites will yield about a 2%
increase. Working with manufacturers here at IUPUI, there is an expectation to learn more about the deformations
with composites, specifically those that involve carbon fiber. With the help of computer simulations and pressure
testing we will determine if electrospinning does lead to a more optimized composite for production. Funding
acknowledgement: This material is based upon work supported by the National Science Foundation under Grant No.
HRD 1618408, 2016-2022.

Ovalles, Javier - Poster # 95
TEACHING A COMPUTER TO RECOGNIZE HANDWRITTEN DIGITS UTILIZING MACHINE LEARNING
This summer, I had the incredible opportunity to conduct research in the machine learning field guided specifically
towards image processing applications. I dove into the interesting, powerful and relevant machine learning field
to truly understand its capabilities. I accomplished this through working through the process of creating a code in
MATLAB that recognizes handwritten images of digits. Using logistic regression and optimization techniques, the
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algorithm is basically taught what an image of a specific digit looks like so that when there is a new input, a new
digit, the system will try to understand what number it is presenting using previous information that the machine
has already interpreted. I was able to accomplish this task by successfully processing 5000 images of digits that
trained the algorithm to predict with 96.95 percent accuracy. This tedious multi-class classification problem
helped me understand how important, relevant and powerful automation is and can be. A process like handwritten
digit recognition can significantly reduce human effort by automating prediction. From developments like speech
recognition to product recommendations, machine learning has been a rapidly advancing field attributed to its
major potential to being integrated into our lives more and more every year. Funding acknowledgement: National
Science Foundation under grant no. HRD-1712733. Partially supported by the National Science Foundation under
grant no. 1454450.

Owens, Amber - Poster # 64
THE EFFECT OF PAROXETINE, AN SSRI DRUG, ON GAMMARUS, A FRESHWATER CRUSTACEAN
Selective serotonin reuptake inhibitors (SSRI) drugs are commonly prescribed as antidepressants in humans.
Invertebrates also use serotonin as a neurotransmitter, and low levels of SSRI drugs have been found in aquatic
ecosystems. We studied the effect of Paroxetine, an SSRI drug, on a freshwater crustacean, Gammarus sp., to
determine whether indirect drug exposure (by the pre-treatment of their food source, Ceratophyllum demersum)
or direct drug exposure through pond water affects their survival or molting. Male and Female Gammarus were
exposed to one of four treatments for 14 days: Ceratophyllum plants either exposed to the drug or not exposed for
seven days prior to the experiment, and pond water either with or without paroxetine. There were 15 replicates for
each of the four treatments. The molting and survival of Gammarus was recorded every three days. No significant
difference in Gammarus was found between drug treatments. Female Gammarus with pre-treated C. demersum and
Paroxetine in the water (PP) showed higher survivorship at 64% compared to males at 43%. Females also showed
a more consistent molting pattern where nearly all females molted at least once. Our results suggest that exposure
to Paroxetine at the concentration of 0.1 ug/L through either food, water, or both sources had minimal effects on
survival and molting in Gammarus. Testing higher concentrations and longer-term studies tracking effects on
Gammarus growth and reproduction are needed to determine the toxicity of this drug in freshwater ecosystems.
Funding acknowledgement: This material is based upon work supported by the National Science Foundation under
Grant No. HRD 1618408, 2016-2022.

Patterson, Jacqueline - Poster # 135
ELECTRODEPOSITION AND SHAPING OF NANOPARTICLES
An emerging method for the preparation of catalysts that exhibit high catalytic activity is through the directed
growth of nanoparticles with high energy facets. One such way to prepare nanoparticles with high energy facets
is through electrochemical deposition, growth, and shaping. Herein, we present our efforts to prepare faceted
Pt nanoparticles prepared by electrochemistry on two types of conductive carbon supports: glassy carbon
and pyrolyzed photoresist microelectrode arrays (PPF-MEA). Glassy carbon is a common substrate used in
electrochemistry. A PPF-MEA consists of a similar conductive carbon support with an insulating pattern applied
overtop creating an array of microelectrodes. First, electrochemical parameters were tuned to grow tetrahexahedral
Pt nanoparticles on a glassy carbon support. Different shaped Pt nanoparticles were prepared by changing the
potentials applied and duration of time each potential was applied. Then, electrochemical deposition and growth
of Pt nanoparticles was applied to pyrolyzed photoresist microelectrode arrays (PPF-MEA) to create a patterned
array of Pt nanoparticles. Funding acknowledgement: This material is based upon work supported by the National
Science Foundation under Grant No. HRD 1618408, 2016-2022.

Perez-Herrera, David - Poster # 65
BIOCHEMICAL MECHANISMS UNDERLYING STRIATAL-DEPENDENT OCD-LIKE BEHAVIORS
Excitatory glutamatergic neurons communicate by releasing neurotransmitter from a presynaptic neuron which
acts on small protrusions, called dendritic spines, located on a postsynaptic neuron. Dendritic spines within
a specific neuron called striatal medium spiny neurons (MSNs), receive glutamatergic inputs and transduce
neurotransmitter release to allow for appropriate motor function. Postsynaptic proteins, such as PSD-95 and
homer1b, function to position neurotransmitter receptors in the membrane and organize downstream signaling
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molecules to regulate neuronal activity. Perturbations in MSN protein organization are associated with pathological
disorders, such as obsessive-compulsive disorder (OCD). Specifically, excessive activity of a specific glutamate
receptor, metabotropic glutamate receptor 5 (mGlu5), causes excessive self-grooming, an OCD-like behavior, in
mice. Appropriate expression of mGlu5 can modulate this phenotype. Interestingly, spinophilin, a scaffolding protein
enriched in dendritic spines of MSNs, regulates mGlu5 trafficking and downstream signaling. However, spinophilin’s
role in regulating mGlu5-induced self-grooming is unknown. To delineate the role of spinophilin on OCD-like
behaviors, we treated wild-type and spinophilin knockout mice with an mGlu5 positive allosteric modulator and
scored grooming behavior. In addition, we developed novel tools to delineate the mechanisms by which spinophilin
modulates synaptic protein organization underlying OCD-like behaviors. Our results suggest spinophilin is required
for mGlu5-induced excessive self-grooming. Also, we present novel PSD-95 and Homer1b fusion proteins capable
of labeling neighboring proteins with biotin. In the future, these novel tools will be used to elucidate changes in
MSN protein organization underlying excessive grooming, thus providing insight into the biochemical mechanisms
underlying an OCD-like behavior. Funding acknowledgement: This material is based upon work supported by the
National Science Foundation under Grant No. HRD 1618408, 2016-2022.

Peterson, Jakeshia - Poster # 66
DEGRADATION OF SINGLE USE PLASTICS USING PLEUROTUS OSTREATUS
Pleurotus ostreatus, commonly referred to “Pearl oyster”, is a white rot fungus that is found on dead tress and
fallen logs. These fungi are usually found in the late fall and winter. Single use plastics are plastic that are only used
once, the discarded into our environment. Some examples of single use plastics are high density polyethylene,
low density polyethylene, polyethylene terephthalate, polypropylene, and polystyrene. In the past, there have been
many methods we have used to eliminate plastic waste. All these methods involved processes that were very costly
and/or only solved the problem temporarily. One of the major methods were discarded plastics in landfills. These
plastics can remain in our environment for thousands of years before being decomposed. Although, Pearl oysters
contains an enzyme called laccase that can break plastic down by oxidizing the carbon backbone of these polymers,
turning them into a lignin like structure. Due to Pearl oyster feeding off of lignin in nature, the fungi can also feed off
the plastic polymer as such. This experiment was created to test the degradability of single us plastics using Pearl
oyster, and successfully harvest the fruiting body of the fungi.

Pierre Jr., Yvan - Poster # 149
VISUALIZING VETERNAIARY DATA SETS WITH JETSTREAM
Computed tomography (CT) is a diagnostic imaging test using x-rays to create multiple detailed images of internal
organs, bones, soft tissue and blood vessels. It produces a data set of thin, cross-sectional ``slices’’ for viewing and
is much more detailed than conventional radiography. Clinicians use CT examination to diagnose cancers, detect
abnormal blood vessels, discover disorders of the abdomen, bones, and joints, and to plan surgical interventions
such as heart defect or vascular repair. Dedicated visualization workstations allow radiologists to make highresolution examinations of diagnostic data, but understanding the image stacks can be challenging for clinicians
without specialized skills, training, and experience. To aid and enhance diagnostic evaluation, we explored a cloudbased workflow using Jetstream. CT data sets were segmented or translated into regions-of-interest (ROI) and/or
volumetric 3D reconstructions which were then exported as polygonal 3D surface models. Using data sets obtained
via CT from a variety of animal species, this project focused on the process of compiling a medical imaging/
segmentation workstation instance with open source software on Jetstream, importing sample data sets into the
imaging software, viewing 2D image sequences volumetrically, setting custom transfer functions based on tissue
density, and segmenting the anatomy into multiple ROI for export as stereolithography files. Post-processing and
polygon mesh editing techniques such as smoothing, transient reduction, and decimation were employed as the
model was optimized for 3D printing or online distribution. Results were rendered into 2D graphical representations,
and the 3D models were deployed into interactive or virtual reality environments, or were additively-manufactured
(3D printed) into real-world objects for visual and tactile examination. After workflows were verified and vetted, the
Jetstream medical segmentation VMs were made available for others to view and/or segment their own volumetric
data sets. Funding acknowledgement: NSF, Jetstream
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Pinchi-Davila, Xiomy-Janiria - Poster # 7
EFFECT OF NOVEL ENDOPHYTIC FUNGI WITHIN PLEOSPORALES ON PLANT GROWTH
Grasses in desert ecosystems experience stressful abiotic conditions including drought and heat and are
abundantly colonized by dark septate endophytic fungi. These fungi occur worldwide and include species from
multiple orders of the phylum Ascomycota including Pleosporales. Prior work has suggested these endophytes
are critical for plant survival and adaptation to drought. We described and characterized a novel group of isolates
and its effect on plant growth. Fungi were isolated from roots of three native grasses distributed across 18 sites
spanning replicated latitudinal gradients in the US. Isolates were characterized using ITS rRNA and LSU rRNA
gene sequencing. Additionally, isolates were cultured in several media under dark light to induce sporulation.
Plant bioassays were performed under two different conditions (at 23C/70RH and 30-10C/19RH). Some isolates
produced asexual structures and elliptical conidia on a quinoa agar. Chlamydospores were found in the mycelium,
terminal or intercalary, sometimes solitary; smooth cell wall and oil-droplets characterized the dark hyphae. Plant
length, root length and biomass did not show significant differences for blue gramma at 23C/70RH, however, they
all were increased by at least one isolate when grown under stress. Plant length, stem length and biomass show
significant differences for buffalo grass plants under either growth condition, however, root length was not affected
by any isolate under stress. These novel isolates belong to the family Montagnulaceae and are likely closely related
to the genera Kalmusia and Didymocrea, representing a potential new specie. Bioassays results may elucidate its
importance on plant growth and adaptation to stress.
Funding acknowledgement: NSF, RISE program, Los Alamos National Laboratory

Pitts, Roosevelt - Poster # 115
BUILDING A RESIDENTIAL DWELLING: A PROCESS ANALYSIS OF BUILDING A HOME
The general public is not familiar with the major steps required to build a home. The objective of this research
project is to identify and describe the major steps of constructing a residential home. This research project identifies
and explains the individual steps, describes the intricacies of each step, and how the steps are related. The objective
was achieved by performing research in the areas of literature reviews, job site inspections, and interviews to
gather background data. Using the research results, a scale model of a house was constructed. Examination of the
scale model shows each of the identified steps, the sequence in which they are constructed, and the integration of
these steps. The team’s conclusion is that this research project presents information that identifies and describes
the major construction steps and the model demonstrates the integration of the steps. The project’s intent will
be to inform current and future homeowners about the basic anatomy and process of building a house. Funding
acknowledgement: Louis Stokes Alliance for Minority Participation

Pollard, Nia - Poster # 20
ELECTROCHEMICAL REDUCTION OF CARBON DIOXIDE ON INORGANIC-ORGANIC HYBRID NANOPARTICLES
The demand for energy continues to rise and while renewable energy technologies continue to be developed,
fossil fuels will continue to be in use for some time. Therefore, one must develop materials that can mitigate the
environmental impact of fossil fuels and convert pollutants into useable sources of energy. For example, CO2, a
byproduct of fossil fuels, could be converted to liquid fuels such as formic acid or methanol using electrochemical
materials. To discover efficient and economical materials for the conversion of CO2 to liquid fuels, one must obtain
detailed atomistic insight into the structure and interfacial chemistry. Here, we present a detailed study into the
interfacial chemistry and mechanistic pathways for the electrochemical reduction of carbon dioxide on inorganicorganic hybrid nanoparticles. Using density functional theory simulations and thermodynamic theories, we
carried out studies on thiol-capped gold inorganic-organic nanoparticles. We find that though Au25(SCH3)18 and
PtAu24(SMe)18 reduce carbon dioxide to carbon monoxide, nanoparticles that have open faces show promise to
produce liquid phase products such as formic acid (HCOOH).

Presutti, Antonio - Poster # 67
ANALYSIS OF RELATIONSHIPS BETWEEN PARASITE LOADS IN FANTAIL DARTERS AND MHC DISTRIBUTION
The Fantail Darter (Etheostoma flabellare), a species of fish native to Indiana waters, is affected both by parasites
specific to its species, as well as those which do not discriminate between them and other species sharing the
environment. The exact mechanism of specificity for these parasites is unknown, with one hypothesis claiming that
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the genetic makeup of the Darters is involved. In this study, the relationship between parasite loads and the allele
distribution of the fish’s major histocompatibility complex (MHC), a set of genes important to vertebrate immunity,
including for humans, was examined. We predict that there is an optimal distribution of alleles in the MHC that
would contribute the most resistance to parasites, and that the results would show a distribution with a significantly
higher frequency than others. Field samples would be collected from Clear Creek (Bloomington, IN), including
fin clips and gill arches for DNA processing and parasite counting. The following statistical analysis would include
genotyping these fish at the MHC class IIB locus (exon 2) and determining allele numbers in each sample. The
results of this research can serve to direct future studies into the cause of these parasites specificity, as well as more
broadly provide information on how human immune systems develop parasite resistance as well, if at all. Funding
acknowledgement: This material is based upon work supported by the National Science Foundation under Grant No.
HRD 1618408, 2016-2022.

Pyle, Daniel - Poster # 136
CROSS - COUPLING OF AMIDES BY N - C ACTIVATION
Amides are compounds found in numerous biochemical environments. Medications often utilize amide synthesis
thanks to their versatile functionality when it comes to treating numerous ailments. They also compose the peptide
bonds required to create proteins which are a unanimous aspect of almost every biological system. This project
focused on utilizing acyl-Suzuki–Miyaura cross-coupling to facilitate the cross-coupling. Typically, activation of the
amide bond is difficult due to amidic resonance (nN → π*C=O conjugation, 15–20 kcal mol-1 in planar amides).
However, activation of the amide bond by steric and electronic distortion can be used to destabilize the reagents
and make them more reactive in transition-metal catalysis. The specific question to be answered was “Is it possible
to achieve optimal Suzuki results with amides, and if it is, what is the scope of the reaction?”. With this goal in mind,
the research was performed by first deciding what amides would be suitable based on chemical properties that are
generally favorable for the Suzuki reaction. Then, we tested various reaction conditions and compared the results
to see which was most effective. This allowed us to expand on that reaction to elucidate the scope of that reaction.
The results show that the stability of the amide portion has significant influence on the ability for the amide to
undergo cross-coupling. By manipulating the N-C bond angles, the precursors could be made more reactive than
their planar counterparts. This can be used to guide future research by giving a general guideline to decide what
amides can be included in the reaction and which can be excluded based on the general reactivity trends. Funding
acknowledgement: NSF, Rutgers Newark

Qaiyim, JeVante - Poster # 150
MEASURING THE EFFECTIVENESS OF HORSE THERAPY
The use of horses in equine-assisted therapy dates back around 460 BC and is now utilized by about 70,000
children and adults today (Links 1). PALS (People and Learning Services), a non-profit organization in Bloomington,
offers individualized therapeutic equine programs professionally designed for horse participants –mainly those
suffering from PTSD, autism, or cerebral palsy –to develop and restore functional skills, enhance well-being, and
improve their quality of life. Our goal is to measure the effectiveness of horse therapy by analyzing the biometrics
of the horses and horse participants, developing biosensors, becoming horse volunteers, and conducting interviews
with the caregivers. Ultimately, we plan to provide data visualizations of the horse participants’ biometrics on
a cross platform application for those at PALS. Funding acknowledgement: This material is based upon work
supported by the National Science Foundation under Grant No. HRD 1618408, 2016-2022.

Ramos Aponte, Leonardo - Poster # 17
RESISTIVE SWITCHING RANDOM ACCESS MEMORY DEVICE BASED ON VANADIUM SESQUIOXIDE
Resistive Random-Access Memory (RRAM) is a promising candidate for future nonvolatile memory applications.
A non-volatile memory is a type of memory that keep the information saved even when the power supply is cut
out. The memory cell structure consists on a transition metal layer between two metal electrodes. Vanadium
Sesquioxide (V2O3) is a potential candidate for RRAM applications due to its interesting properties. The memory
cell structure to be used is AU/V2O3/AU/SiO2. The V2O3/AU layers were synthesized by Magnetron Sputtering DC.
The characterization was done by atomic force microscopy, x-ray diffraction and plasmon resonance spectroscopy
in order to study the surface microstructure, crystal structure and the optical constants of the layers. Funding
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acknowledgement: I want to thank PR-LSAMP Bridge to the Doctorate Program for funding my project

Ray, Shawn - Poster # 96
TESTING COILED NYLON THREADS AS ARTIFICIAL MUSCLES FOR EXOSKELETONS
The popularity of robotic exoskeletons in rehabilitation has recently been on the rise. However, one of the main
limitations of these robotic exoskeletons is the large weight that is put onto the user and its lack of mobility.
Researchers have been looking into creating lightweight artificial muscles to help reduce the weight of these robotic
exoskeleton systems and better the rehabilitation process for its users. These artificial muscles are being created
by coiling cheap nylon string and applying heat to the coil so that it can produce a contracting force. The current
research that is being done is to first see if these artificial muscles can be recreated in a lab and produce similar
results as done in other research labs. This research paper shows that it is possible to recreate artificial muscles
by coiling nylon string, and contracting, thus producing a force, when heated. For future application, the artificial
muscles will be made and tested using conductive nylon to determine if an electric current can heat the coils to
produce the needed contracting force. Funding acknowledgement: OK-LSAMP, McNair, Lew Wentz Foundation,
TRiO, BAMM Lab

Reed, Lauren - Poster # 68
ROLE OF THE LATERAL LINE IN FEMALE REPRODUCTIVE DECISION-MAKING IN FISH
The lateral line system in fish is composed of clusters of neuromast cells that occur on the head and along the
sides. These sensory cells detect vibrations in the water, alerting the fish to the presence of predators and providing
a greater awareness of the surrounding environment. Previous studies of the lateral line in fish have shown its
importance in predator/prey interactions, schooling, and orientation. However, few studies have examined the role
of the lateral line in intraspecific communication. To fill this knowledge gap, in this ongoing study we are conducting
mate choice tests to determine if Female minnows without access to mechanosensory signals from courting males
(ablated females) will show reduced mate discrimination compared to controls. Female minnows were chosen at
random from stock tanks. Half were used as a control group while the other half was used as a treatment group. Fish
in the treatment group was exposed to 1g/L of streptomycin for 24 hours, to ablate the lateral line. Trial participants
were visually isolated via opaque Plexi-glas dividers. At the start of a trial, the opaque dividers were removed and
the interactions among the female and each male were observed for 10 minutes. Females were euthanized, stained
with DASPEI and visualized at the completion of each trial. The data indicates that males show greater expression
of color banding toward control females vs ablated females. On average, males were 77% more likely to court the
control group than the experimental group of females. This may be because ablated females have reduced interest
in courting males. Funding acknowledgement: This material is based upon work supported by the National Science
Foundation under Grant No. HRD 1618408, 2016-2022.

Reed, Taneia - Poster # 86
SENSOR BASED SOLUTION FOR HUMAN ACTIVITY RECOGNITION
Traditional human activity recognition solutions either require wearable sensors or lead to privacy leak. In my
research study, I propose a deep learning based ambient radar solution that is a real-time, privacy preservative, and
lightness resistant system. In my solution, I suggest using a Proximity Sensor that is able to detect the presence of
nearby objects and people without needing any physical contact. The sensor would be able to track human activity
based on location on the electromagnetic field. A deep learning model would then be developed to recognize various
human activities from the signals. This research study is expected to improve human health and elder care quality.
In order to test this solution, I will be using an apple watch to test the accuracy of the proximity sensor. I am using
the Apple watches since they have automatic activity detection and senses for when the user is moving. Funding
acknowledgement: This material is based upon work supported by the National Science Foundation under Grant No.
HRD 1618408, 2016-2022.

Riggins-Greer, Alexzander - Poster # 146
MATERNAL REPORT OF CHILD ANGER AND EXTERNALIZING BEHAVIOR: CHILD AND DYADIC BEHAVIOR DURING
IN-HOME OBSERVATIONS
Preschoolers who exhibit higher levels of anger and externalizing problems are at heightened risk for later
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psychopathology and impairment (Kim et al., 2012). However, the proximal mechanisms explaining this gap
are unclear. The aim of this study was to evaluate whether maternal reports of child dysregulated anger and
externalizing behavior are associated with in-home observations of child or mother-child dyadic interaction
behavior. Analyses were based on data collected for 53 African American mother-child dyads from low-income
families (M child age= 3.88 years; 52.8% male). Mothers reported on their child’s dysregulated anger using the
Children’s Emotion Management Scale: Anger-Parent Report (PCEMS) and their child’s externalizing behavior
using the Child Behavior Checklist (CBCL). Dyads were videotaped in 3 different interaction tasks: free-play, cleanup, and a copy task using an Etch-A-Sketch. Masked coders then rated multiple dimensions of child and dyadic
behavior using the Parent-Child Interaction Coding System (Beeghly, 2018). Higher child dysregulated anger and
externalizing behavior were significantly correlated with higher child negative affect and noncompliance and greater
dyadic conflict during the interaction tasks. Findings support the use of the PCEMS and CBCL for preschool children
from low-income families. These maternal report instruments may be a cost-effective way to evaluate children’s
anger management problems to help inform and guide prevention and intervention programs for at-risk children.
Funding acknowledgement: WSU Office, National Institutes of Health Common Fund and Office of Scientific
Workforce Diversity

Rodgers, Kathryn - Poster # 69
INVESTIGATING AND CHARACTERIZING SNR3A PRESENT IN CANDIDA ALBICANS
While RNA is comprised of only 4 bases, these bases can be modified in hundreds of distinct ways. These
modifications play critical roles in modulating RNA function. Pseudouridine is the most common modified
nucleoside and is found in all kingdoms of life. Pseudouridylation is catalyzed by pseudouridine synthases. This
study characterizes Candida albicans snR3a, a snoRNA that using base pairing guides the pseudouridine synthase
Cbf5 to its target rRNA residue. Our data will allow us to better understand C. albicans pseudouridylation. RNA
samples were isolated from C. albicans. Rapid Amplification of cDNA Ends (RACE) in both the 3’ and 5’ direction was
used to map the ends of C. albicans snR3a. The samples were then resolved by 2% agarose gel and sequenced. The
sequencing from the 3’ RACE samples suggest that previous analyses of snR3a 3’ were correct. We are sequencing
the 5’ RACE products now. The length of the 5’ RACE products suggests that snR3a is longer than annotated in the
C. albicans genome. In the future, I will investigate the mechanism by which snR3a guides pseudouridylation and
characterize other snoRNAs present in Candida albicans to determine if they are longer than annotated. Funding
acknowledgement: This material is based upon work supported by the National Science Foundation under Grant No.
HRD 1618408, 2016-2022.

Rodriguez Valle, Salvador - Poster # 97
PRODUCTION OF STARCH BASED BIOPLASTIC
The current market is dominated by Petroleum Based Plastic and it has been on mass production for about 112
years. This material has been of great importance to the development of our current technology and lifestyle. But
it has not come without consequences, this same product is causing many of the environmental problems we
are facing nowadays. This project had the focus to figure the simplest way to produce it, think of ways to using it
domestically and enhance its properties. Some samples were prepared at home. The process was made based on
theory since many processes out there do not give any information about what they based on. First a mixture of
Potato Starch and Glycerol was made in a ratio of 3:1 respectively. This is the procedure that helped obtained what
I consider the best result that I obtained. The mixture was heated for 3 hours in an oven at 80 °C. The result was a
white powdery solid which I then proceeded to mix and heat with 100 mL of Water. After mixing it well and let it cool
and dry for about 2 days a rubber type plastic was obtained. This specimen was resistant to water and also seemed
shock resistant but also brittle. The most interesting thing about this and the other specimens was that none of
them behaved like thermoplastics, so more study must be done on why they are behaving like thermosets. Funding
acknowledgement: This material is based upon work supported by the National Science Foundation under Grant No.
HRD 1618408, 2016-2022.

Rodríguez-Rios, Jessica - Poster # 8
UNCOVERING DNA BINDING SPECIFICITY OF CARDIAC TRANSCRIPTION FACTORS COMPLEXES OF GATA4,
NKX2-5 AND TBX5
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Transcription factors (TFs) are DNA binding proteins responsible for cellular differentiation and development.
Human TFs are notorious for not working alone and they often bind DNA as multimeric complexes to regulate
gene expression. GATA4, NKX2-5 and TBX5 are transcription factors that are central components of the gene
regulatory network of heart development and function. Recent studies have determined the binding specificity
of these transcription factors as monomers. However, the DNA-binding specificity of the cooperative complexes
between GATA4, NKX2-5 and TBX5 remain undetermined. Based on this, we want to know the intrinsic DNA binding
preferences and the emergent properties that result from these TFs complexes. We used the cell-free protein
expression system to produce full-length GATA4, NKX2-5 and TBX5. After this, we successfully validated their DNAbinding activity through an Electrophoretic Mobility Shift Assay (EMSA). We are currently working to determine the
in vitro DNA-binding specificity of GATA4, NKX2-5 and TBX5 complexes using Cognate Site Identification by HighThroughput Systematic Evolution of Ligands by Exponential Enrichment (SELEX-seq). The findings of this study
will help understand the spatial and temporal gene regulation rules involved in normal heart development. Funding
acknowledgement: This project is funded by National Science Foundation Bridge to Doctorate award HRD-1400868;
National Institutes of Health SC1GM127231.

Rodríguez-Velázquez, Adolfo - Poster # 4
SEXUAL DIMORPHISM IN THE BORIKENOPHIS PORTORICENSIS (PUERTO RICAN RACER)
The Borikenophis portoricensis (Puerto Rican Racer) is one of 12 native snake species of Puerto Rico. This colubrid
is typically diurnal, oviparous and has a diet predominantly of amphibians and reptiles. Despite being one of the
species with the most extensive distribution in the island, very little is known regarding its biology and ecology.
Between September 2018 and April 2019, 55 specimens (females=35, males=20) of B. portoricensis were captured
in Cambalache State Forrest in Arecibo, Puerto Rico. The following variables were recorded for each specimen:
snout-to-vent length (SVL), tail length (TL), head length, weight, number of scars, number of ticks (Amblyomma
sp.) and sex. Linear regression models were used to explore morphometric and allometric relationships among the
measured variables between males and females. The results indicate that male Borikenophis have a significantly
higher body condition index (BCI) than females. Allometric comparison between males and females indicate that
males have larger heads per SVL than females. We also found that males have more ticks and scars than females.
These results suggest the existence of sexual dimorphism in Borikenophis portoricensis. The significantly higher
number of scars in males suggest that they are more exposed to predators than females. However, it may also
indicate the existence of male-male aggression related to mating. The higher number of ectoparasites observed in
males indicates that they are more vulnerable to tick-borne diseases.

Romero-Jimenez, Maria-Jose - Poster # 9
UNCOVERING THE DISTRIBUTION AND ECOLOGY OF DARKSIDEA SPECIES IN THE US
Dark septate fungi in the genus Darksidea have a broad distribution across the south-central United States and have
been isolated from multiple species of grasses as root-colonizing fungi. However, phylogenetic characterization
and ecological roles of species within the genus remain yet to be determined. The objective of this research was
to characterize a culture collection of Darksidea isolates using a multi-gene phylogeny. Roots of six grass species
were sampled across the US. Seventy-seven Darksidea isolates were recovered from grass roots and were clustered
into eight taxonomic operational units (OTU) based on a 97% similarity of the ITS region. Actin (ACT), β-tubulin
(BTUB), calmodulin (CAL) and transcription elongation factor (TEF) genes were PCR-amplified and sequenced to
characterize phylogenetic relationships among the Darksidea OTUs. Morphology of representative isolates of each
OTU was described and recorded using different media (MEA, PDA, SNA, MMR, DG18, WA, CDA, Soil agar, Leonian
agar, Emerson agar). Most of the Darksidea isolates were recovered from blue grama (Bouteloua gracilis), black
grama (B. eriopoda), or buffalo grass (B. dactyloides) from Texas or New Mexico. Six clades were identified; five
of them were closely related to Darksidea isolated from grasses in Hungary or in the southwestern USA, whereas
one represents a candidate new species. Darksidea isolates produced a variety of pigments, metabolites, and
microscopic structures including chlamydospores, conidia and hyphal coils. Darksidea is broadly distributed in arid
plants and in the northern hemisphere, indicating potential roles for promoting plant growth in arid environments.
Funding acknowledgement: National Science Foundation, Los Alamos National Lab and RISE
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Rosario-Mendez, Karina - Poster # 15
IDENTIFICATION OF INSECT POPULATIONS IN AVOCADOS (PERSEA AMERICANA) IN NORTHWESTERN PUERTO
RICO
Avocado (Persea americana) is one of the most important tropical crops in the world and it is affected by many
insects. In order to determine the appropriate course of action to manage them and protect our crops, we intend
to identity the insects affecting four varieties of avocado, ‘Don Ramón’, ‘Wilson’, ‘Butler’ and ‘Russell’, of early
maturation in the Experimental Station in Isabela, Puerto Rico. We will collect foliar samples and evaluate the
trees every two weeks from the moment of flowering until harvest to determine the incidence of each species
during different phenological stages. The production of each tree will be measured to check if a relationship exists
between the incidence of a specific insect and the productive capacity of each tree. We also want to determine if
any variety has a susceptibility towards an insect to change, if necessary, the way each variety is taken care of. This
study will help improve the production of avocados in Puerto Rico and other countries with the same varieties by
better understanding the plant-pathogen relationship and therefore updating, if necessary, the integrated pest
management plan for each of them. Funding acknowledgement: Bridge to the Doctorate (PR-LSAMP & NSF)

Salinas, Casandra - Poster # 70
ABNORMAL ION CONCENTRATION IN CYSTIC FIBROSIS LUNGS IMPACT RHAMNOLIPID PRODUCTION IN
PSEUDOMONAS AERUGINOSA.
Pseudomonas aeruginosa causes severe acute and chronic infections in immunocompromised patients, most
known for infecting the lungs of Cystic Fibrosis (CF) patients. CF patients have a dysfunctional chloride channel,
which results in a disruption of ion homeostasis, including Ca and Fe. With the disease progression, the lung capacity
decreases limiting gas exchange. P. aeruginosa is able to adapt and survive in the host environment. Understanding
the mechanisms of such adaptations will aid in discovering innovative treatments against infections. One of the
pathogen’s many virulence factors is its ability to swarm, which contributes to the formation of biofilms and relies
on the production of biosurfactant rhamnolipid. The latter also aids in the evasion of the host immune response.
Previously, we have demonstrated that the elevated concentrations of Ca, Fe, NaCl, and MgCl impact swarming
behavior. We hypothesized that the chemical conditions in the CF lungs affect the regulation of rhamnolipid
biosynthesis. We aimed to determine the impact of these conditions on the expression of rhlA, required for
production of rhamnolipid. For this, we used a promoter construct (PrhlA-gfp fusion), containing rhlA promoter
upstream of gfp. Thus far, we have determined that the presence of elevated Ca and Fe increased rhlA promoter
activity. Our data also indicate a loss of rhlA promoter activity when the cells carrying the construct are exposed
to 5% CO2. This abolishment of the rhlA promoter activity occurs even at elevated Fe and Ca. These results show
multifactorial nature of P. aeruginosa rhamnolipid regulation. Funding acknowledgement: OK-LSAMP, National
Science Foundation, National Institutes of Health, Ronald E. McNair Post-Baccalaureate Achievement Program,
Department of Microbiology and Molecular Genetics

Sanchez-Tovar, Emmanuel - Poster # 18
A SEARCH FOR RADIO RECOMBINATION LINES IN A SAMPLE OF IONIZED JET CANDIDATES
Stars with masses above 8 times the mass of the Sun generate copious amounts of ultraviolet radiation that
can ionize hydrogen. During their formation, these high-mass stars can also ionize hydrogen via supersonic jets,
which generate not only radio continuum emission, but also radio recombination lines. We present a method to
increase the likelihood of detection of radio recombination lines by stacking multiple transitions. The method was
applied to the sample of 58 high-mass star-forming regions observed with the VLA at 6 and 1.3 cm by Rosero and
collaborators. We obtained rms values less than 0.63 mJy (133 km s-1 channel width) at 6 cm wavelengths, and
0.72 mJy (38 km s-1 channel width) at 1.3 cm. We report a tentative detection of hydrogen radio recombination line
emission in the ionized jet of the star forming region IRAS 18566+0408. A by-product of our work is the detection
of 18 ammonia (NH3) lines toward three sources. The NH3 lines are from high-energy transitions, (J,K) = (4,1) to
(9,7) states, which correspond to energy levels between 279.3 K and 1021.6 K. Funding acknowledgement: We
acknowledge partial support from NSF grants AST-1814063 and AST-1814011, and support from WIU Distinguished
Alumnus Frank Rodeffer.
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Sauber, Faith - Poster # 71
COMPARISON OF MITOCHONDRIAL GENOMES OF ECONOMICALLY IMPORTANT LAND PLANTS
Economic land plants are essential parts of modern society, making up our food sources, textiles, and other valuable
commodities. To better understand the genetic makeup and evolution of these plants, the vast and complex
mitochondrial genomes within their cells must be further analyzed. The genome database from the National Center
for Biotechnology Information (NCBI) was used to extract, examine and compare the genetic makeup of species
within the mustard, rice, and cotton families, genera Brassica, Oryza, and Gossypium respectively. Many variances
were found in the number of genes between species. A BLAST search revealed no indication of missing genes
integrating into the nuclear genome, signifying a possibility of the genes being lost during evolution. To decipher the
evolutionary history of the three genera, the DNAStar Lasergene software was used to examine each mitochondrial
genome at the gene and nucleotide level. Extracting the genomic data from the NCBI database, genome maps were
made of the largest species of each genus. The maps aided in the visual comparison of the mitochondrial genomes,
as well as providing a way to locate specific genes within each genome. Examining further to the nucleotide level,
alignments were made using sequences from each mitochondrial genome. Data from the alignments revealed many
areas of genetic variation between species. Using a specific sequence, phylogenetic trees were constructed for each
genus to illustrate the evolution between the species. This research can contribute to possible advancements in the
agricultural field. Due to the mitochondrial genome controlling much of the development and productivity of plants,
better understanding of these genomes may lead to ways of improving plant’s stress tolerance, increasing crop
production, and improving the production of hybrid seeds.

Sayeedi, Ismail - Poster # 72
TARGETING TRANSFERRIN RECEPTOR MAY BE AN IMPORTANT TARGET IN CANCER THERAPY
There are many treatments for cancer; however, most of them have debilitating side effects. We have synthesized
novel trioxane (DMR) and dioxazanine (HSM) artemisinin (ART) analogs that work on cancer cells at low doses
but cause minimal cell death in normal cells. These actions involve reactive oxygen species (ROS) (Faseb J, ‘18:32,
616.2). Further, TfR expression is increased in cancer vs. normal cells. To confirm the role of TfR in ART analogs
action, we knocked out TfR from cancer cells or overexpressed TfR in normal cells using CRISPR. Confluent normal
(BEAS2B) and cancer (A549) cells from human lung were transfected with a knock-out or overexpression plasmid
(Santa Cruz), grown for 72 hours and visualized using GFP via fluorescent microscopy. Co-transfection with HDR
plasmid allows for selection of transfected cells with puromycin. Transfection efficiency will be assayed using
Western blotting with TfR antibody and normalized to GAPDH. Cells were stained with FITC-Annexin V (apoptosis)
and propidium iodide (cell death), imaged and quantified by flow cytometry and/or microscopy. Immunoblotting
detected a distinct 94 kDa TfR protein in lung cancer, but not normal cells. Transfection of A549 and BEAS2B
were successful and transfection efficiency was assayed in transfected cell lysates, subjected to SDS-PAGE and
immunoblotting with polyclonal TfR antibody or anti-GAPDH (control). The effect of ART analogs on the transfected
cells will confirm the role of TfR in their action. Synthesizing novel ART-analogs with improved pharmacokinetics to
specifically target TfR in cancer cells will help develop new alternatives to treat cancer. Funding acknowledgement:
NSSRP, Benedictine University; STRIDE Fellowship APS

Seda, Carlos - Poster # 13
NUMBER OF SOLUTIONS TO SYSTEMS OF POLYNOMIAL EQUATIONS WITH MULTIVARIATE POLYNOMIALS OVER
FINITE FIELDS AS COEFFICIENTS
One of the fundamental problems in mathematics is whether or not it is possible to obtain a solution for a system
of polynomial equations. In “An Improvement of a Theorem of Carlitz” [2], Castro, Moreno and Rubio generalize
the results of Moreno-Moreno’s Theorem [3] that gives a sufficient condition for a power of prime to divide the
number of common zeros of a system of multivariate polynomials. This generalization regarded the coefficients
of said polynomials to be uni-variate polynomials over a finite field instead of plain elements of the finite field.
Consequently, this result led to improve a theorem of Carlitz [1], for the estimation of the number of variables
needed so that a system of polynomial equations with coefficients that are uni-variate polynomials over a finite
field can have non-trivial solutions. It is suggested, in [2], that these results can be further generalized to systems of
polynomials with multivariate polynomials over finite fields as coefficients. In this work, we will generalize the results
of Castro, Moreno and Rubio to systems of polynomials with multivariate polynomials as coefficients. Our plan is
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to follow the strategy used in [2] of using the reduction to the ground field technique. Funding acknowledgement:
Puerto Rico Luis Stokes Alliance for Minority Participation

Shettigar, Arjun - Poster # 137
CLICKABLE MOLECULAR PROBES FOR TARGET PROTEIN IDENTIFICATION
Currently available cancer drugs are plagued with numerous undesirable side effects, toxicity, drug resistance
and some of them are difficult to administer to patients. Most of them target p53 gene and kill the cells through
apoptosis. However, these drugs are usually rendered ineffective as cancer cells undergo mutations leading to
drug resistance. This calls for novel drugs that utilize different mechanistic pathways. Dr. Brent R. Stockwell of
Columbia University defined a novel mode of cancer cell death mechanism characterized by increased levels of
intracellular reactive oxygen species (ROS) through depletion of cellular antioxidants. Dr. Stockwell coined the
name “Ferroptosis” to elude to the fact that the ROS generation is due to intracellular Iron (Fe(II)). Ferroptosis has
evoked a new interest in the development of drugs that are less susceptible to multi-drug resistance. Our laboratory
has designed, synthesized and biologically evaluated a new class of anticancer compounds that elicit ferroptosis
to induce the death of selected cancer cell lines. The objective of this research is to synthesize molecular probes
to identify the target protein(s)of these anticancer agents. These probes incorporate diazirine as a photo-reactive
group and fluorescent tags for visualization on SDS-PAGE gel. Diazirine forms a highly reactive carbene species,
which is efficient for photo-affinity labelling of the target protein(s). Target protein separation and identification
will be carried out based on biotin-streptavidin interaction using biotin-tagged molecular probes made by click
chemistry. SDS-PAGE gel separation, trypsin digestion and mass spectrometry analysis will be used in the final
identification of the target protein(s). Funding acknowledgement: NIH (grant no. R15CA213185)

Shorter, Alexius - Poster # 109
PERSISTENCE OF PERMETHRIN AND CYPERMETHRIN RESIDUES ON TREATED VEGETABLES: AN OVERVIEW
The major agricultural pyrethroids at present are esters of 3-phenoxybenzyl alcohol or α-cyano-3-phenoxybenzyl
alcohol used as a single isomer (deltamethrin) or as a mixture of four isomers (permethrin) or eight isomers
(cypermethrin). Permethrin and cypermethrin are two insecticides commonly used in agriculture production in
Kentucky and worldwide. They are very similar in chemical structure, but cypermethrin contains a cyanide (CN)
group. It was found that the CN group affects the physical and chemical properties of the two compounds. We
investigated differences in the persistence, vapor pressure and solubility in water that might affect their behavior
under field conditions. A CN group at α-carbon of the 3-phenoxybenzyl-alcohol moiety enhanced the insecticidal
activity roughly 3-6 fold compared to non-cyano pyrethroids. The solubility of permethrin in water is 5.5 X 1 mg/L at
20ᵒC versus cypermethrin that is 4.0 X 10 mg/L at 20ᵒC. Permethrin was extracted from the treated plants using
hexane and cleaned-up using a 1.2 m X 2mm i.d. open glass chromatographic column packed with Florisil. The GC
chromatograms revealed the presence of the two stereoisomers (cis- and trans-permethrin) at retention times of
26.0 and 26.6 minutes, that corresponds to half-lives (T1/2) of 4.45 and 3.41 d, respectively. The electron impact
mass spectrum of permethrin extracted from plant leaves indicated the molecular weight of 390 and molecular ions
of m/z 183, 163, 127, 91, and 51, along with other characteristic fragment ions. The results revealed that the transisomer was less persistent than the cis-isomer. Funding acknowledgement: Geroge Antonious

Smith, Paul - Poster # 73
THE SELECTIVE PRESSURES OF THE ROTAVIRUS UNDER DIFFERENT PASSAGE CONDITIONS
The rotavirus is a multisegmented, double stranded RNA virus that thrives by infecting the cells of the host’s
gastric system, specifically the small intestines. The virus infects the cells by inserting its genome into the host cell.
Infection of the rotavirus causes the “stomach flu”, not to be confused with the influenza virus. The symptoms of
this disease include diarrhea, nausea, vomiting, stomach pain, lack of appetite, and potentially death of individuals
whose immune system is not strong enough to fight off the invading pathogen. As previously stated, rotavirus is
a multisegmented virus and contains 11 different gene segments. Segment 5 produces a very special protein that
enables the virus to inactivate one of the cell’s antiviral properties. When cells become infected with a virus, they
will commonly produce interferons α and β which signals for the destruction of the viruses genetic material. Thus,
the rotavirus is able to block the production and release of the interferons, allowing them to easily take control of a
host cell. In this experiment, I will study the selective pressures of the rotavirus under different passage conditions.
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I will be working with both a normal virus and a mutated virus that has a deleted C17 nucleotide. This mutation
disables the virus from blocking the cell’s interferons. I will test the efficiency of each virus under a high multiplicity
of infection or a low multiplicity of infection (high or low virus to cell ratio). I will also combine the two viruses to
determine which gene the virus will selectively lean towards under a high multiplicity of infection or a low multipicity
of infection. Afterwards, I will test to see if there are any other genetic components that the virus will use to thrive
within the host cell as a result of the deleted C17 gene. My hypothesis is that under a high multiplicity of infection,
the mutated virus will thrive, but under a low multiplicity of infection, the mutated virus will have more difficulty
infecting the host cells. The wild-type virus should thrive in all conditions. When combined, under a high multiplicity
of infection, the virus may shift towards the preferred wild-type gene, and under the low multiplicity of infection, the
virus will be pressured to shift towards the wild-type gene. Funding acknowledgement: This material is based upon
work supported by the National Science Foundation under Grant No. HRD 1618408, 2016-2022.

Snowden, Sean - Poster # 74
ROLE OF HYALURONAN GLYCOCALYX IN CELLULAR ADHESION
The hyaluronan in the glycocalyx of a cell plays a physical role in cellular adhesion and detachment. The factors
regulating adhesion and migration have been extensively studied, hyaluronan - a high molecular weight and microns
long polysaccharide forming the pericellular matrix around migrating cells, has been mostly neglected. Our data
suggest that hyaluronan at the cell-substrate interface regulates the adhesion strength by exerting repulsive forces
counteracting focal adhesions. Multicellular
life depends inherently on cell adhesion and its dynamic mediation of cell interactions with other cells and with the
extra cellular matrix, including cell migration and related processes like wound healing, embryogenesis, and cancer
metastasis.

Spence, Jhanelle - Poster # 75
ANALYZING PLASTIC DEGRADATION FROM WINOGRADSKY COLUMNS OF TWO SAMPLE SOURCES
Microbial organisms are vital components of ecological systems in nature; and as the industrial age continues,
plastic and its degradation is becoming an increasing problem. Within our research, we’ve utilized two different
sample sources to test the ability of microbial organisms to decompose paper straws, wheat straws, polylactic acid
(plant-based plastic) straws, and standard plastic straws. Seventy-four Winogradsky columns were prepared, both
lagoon and swamp. The lagoon and the swamp samples were chosen due to the diversity of microbial organisms
within these habitats. The samples were homogenous, each column was put under similar conditions, with a
side continuously exposed to the light and the alternate side under little to no light conditions. Forty-two of the
columns were given standard plastic straws on both the light and dark side. The remaining thirty-two columns had
a sequential addition of paper straw, wheat straw, and the polylactic acid straw once a month. Approximately every
month, a column from each source was frozen to examine the straws and the microbial layers. The columns that
were frozen were thawed and were cut into about 8-12 sub-samples. The sub samples were important in ensuring
individual habitat colonies in the various sections of the column were accounted for. The composition of plastic
in the straws will be analyzed in order to determine if degradation has occurred due to the microbial organisms.
Our results of plastics and the decomposition or lack of decomposition will enable others to better understand the
severity that plastics have on the environment.

Spencer, Tori - Poster # 76
OPTIMUM FEED ENHANCEMENT METHODS FOR NON-DOMESTICATED LARGEMOUTH BASS MICROPTERUS
SALMOIDES FINGERLINGS FEED TRAINED AT TWO INITIAL SIZES
This study investigates the impact of feed enhancement type on small (0.37g) and large (0.89g) non-domesticated
largemouth bass Micropterus salmoides fingerlings during two 28 day feed-training regimens. A commercial trout
diet serving as a control was enhanced by either moistening with water, brine solution, brine shrimp suspension or
by mixing with ground freeze dried krill. Treatment and control diets were each tested in four randomly assigned
replicate 9-L tanks in a recirculating aquaculture system stocked with uniformly sized fingerlings with 100 and 80
fish each for the small and large fish trials, respectively. Diet enhancement started with diets as a 1:1 mixture by
volume plus fluid or dried additive which decreased at 3 day intervals from 100, 75, 50 and 25% of dry feed volume
followed by a two week interval of dry feed only. Results show 100% surviving fingerlings were feed trained in the
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small trial while in the large fish trial over 99% of surviving fingerlings were feed trained. For both sizes, in terms
of total weight harvested and number feed trained, the krill treatment produced the best results followed by feed
moistened with brine shrimp suspension which was better than the remaining diets. Our results show krill enhanced
feed to be the most successful regardless of initial size with the brine shrimp suspension being the best alternative.
Lower cost and more available alternatives to krill need to be found that are less labor intensive than brine shrimp
suspension. Funding acknowledgement: This project was supported by the USDA: Accession No. 1014616, Project
No. MOLIPS 2018

Stevens, Madison - Poster # 110
QUANTIFYING THE SHIFTED BASELINE IN BREEDING BIRD COMMUNITIES FOR NATIVE AMERICAN TRIBES
RELOCATED TO OKLAHOMA
Ecosystem services are recognized for their importance in productivity or biosphere support. Cultural ecosystem
services are no less important but often undervalued when incremental losses go unrecognized by subsequent
generations, referred to as shifted baseline of biodiversity understanding. The baseline serves as a control for
what is considered normal in that ecosystem and what any changes are measured against. Shifted baselines are
especially damaging in cultures with emphasized connections to Nature as a point of identity. In the United States,
forced relocation of Native Americans to Oklahoma Territory in the 19th and 20th centuries represents an extreme
shifted baseline that for many severed important biodiversity connections in a single generation. The main purpose
of this study was to quantify the shifted baseline of breeding bird biodiversity for multiple Native American tribes
now based Oklahoma. Data was collected through eBird from fifteen different tribes who currently have Oklahoma
jurisdictions. Additionally, data from geographic regions where these tribes are originally from was collected. We
used beta diversity to quantify estimates of bird community difference and loss between ancestral and Oklahoma
lands. Results showed eleven of fifteen tribes experienced community dissimilarity over 50%. This means these
tribes experienced a change in over half of the bird communities, ancestral baseline species, they encountered upon
relocation to Oklahoma. This not only shows a significant shift in bird communities experienced by the tribes, but
could also provide insight to other drastic shifting baselines these tribes had to endure upon their forced removal
from their ancestral lands. Funding acknowledgement: McNair and OK-LSAMP

Sumrall, Ashante’-Nile - Poster # 116
RELATIONSHIPS BETWEEN MUTATIONS AND METABOLITES IN MULTI-OMIC NETWORKS
This research project deals with the in-depth study of multi-omic networks. These biological networks details the
multiple interactions amongst the many different types of molecules. Here, we are dealing with three networks: a)
protein to protein relationship, b) SNP to a transcription factor relationship, and c) gene to metabolite relationship.
These relationships are all unique in a different way. With these networks, we explore the downstream effect of
disease risk mutations on genes, proteins and metabolites. This research is still in progress, but the conclusion
that we would like to reach is finding the shortest route from mutations to metabolites. This research is significant
because we will generate useful knowledge from these large-scale multi-omic networks to assist with the future
therapeutic intervention. Funding acknowledgement: This material is based upon work supported by the National
Science Foundation under Grant No. HRD 1618408, 2016-2022.

Teferi, Blen - Poster # 98
INVESTIGATION OF ELECTRON TRANSPORT PROPERTY OF SEMICONDUCTOR NANOPARTICLES FOR SOLAR
CELL APPLICATIONS
In recent years, the demand for miniaturized devices has increased. As a result, the need for more efficient heat
exchangers has also grown. The main purpose of this research is to produce TiO2 semiconductor particles that have
a diameter of approximately 5 nm and 20 nm long and deposit them on conductive glass to form a small porous
layer. The work will also focus on enhancing the electron transport property of Titanium Oxide semiconductor
nanoparticles as well as enhance the 3D structure of the TiO2 electrodes in order to conduct them out efficiently
and have an efficient solar cell overall.
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Titialii-Torres, Kayla - Poster # 5
EMBRYONIC HYPERGLYCEMIA CAUSES A REDUCTION IN PHOTORECEPTOR CELLS AND INCREASED OXIDATIVE
STRESS IN THE DEVELOPING RETINA
Poor blood glucose regulation has been linked to various long-term metabolic disruptions in adults, such as tissue
damage in the eye. Yet, little is known about the effects of embryonic hyperglycemia on retinal development. To
address this question, our lab has established a protocol for inducing hyperglycemia in zebrafish embryos by
submerging zebrafish embryos in fish water containing 50mM glucose +/- 10µM dexamethasone from 10 hours
post fertilization (hpf) until 120 hpf. Following treatment, larval heads were either fixed for sectioning or used
for RNA extraction and the remaining body was used to quantify glucose concentration. The fixed heads were
processed for sectioning and immunohistochemistry to label and quantify cell types in the retina. Treatment with
50mM glucose + 10µM dexamethasone reliably produced hyperglycemic larvae, with at least 2.5-fold increased
whole-body glucose concentration compared to control-treated larvae. Our results show that hyperglycemic larvae
had a significant reduction in rod and cone photoreceptors with abnormal morphology, and significant increase
in reactive oxygen species (ROS) production in the retina. Genes related to the pentose phosphate pathway were
also upregulated in hyperglycemic eyes. Our results suggest that embryonic hyperglycemia results in abnormal
photoreceptor development via ROS
production, which is accompanied by an elevation in pentose phosphate pathway activity. As the population of
women with uncontrolled diabetes during pregnancy continues to grow, it is imperative to pinpoint the effects of
embryonic hyperglycemia. The similarities between humans and zebrafish will allow us to study these effects, which
will aid in the development of
therapeutic strategies. Funding acknowledgement: Gertrude F Ribble Mini Grant, Washington University Diabetes
Research Center

Ung, Sonyta - Poster # 87
WRITING AN ALGORITHM TO IDENTIFY UNUSUAL STARS FROM THE VARIABLE STARS CATEGORY
There are millions upon millions of stars in the sky. Astronomers use telescopes to observe the whole sky every
night so they can identify unusual stars and their properties that make them significantly different from the majority
of the population in the variable stars category. We mined data from the Zwicky Transient Facility (ZTF) from the
ANTARES database recorded last year. Applying statistical learning, we analyzed this data and wrote an effective
algorithm to find out unusual stars from the variable stars category. We were successful in creating an effective
algorithm, which effectively computed and identified unusual varying stars from the variable stars category. After
receiving feedback from astronomers, future plans will include utilizing this algorithm to a real time database.
Funding acknowledgement: Kirkwood Community College: NSF IINSPIRE-LSAMP and Association of Universities for
Research in Astronomy (AURA)

Urena, Samuel - Poster # 11
FLUORESCENT PROXY FOR QUANTIFICATION OF NEURAL REGENERATIVE ABILITY
Central nervous system (CNS) injuries currently lack effective therapies and affect millions of Americans. Lesion
conditioning is a phenomenon previously reported in mammals; a conditioning lesion of a peripheral sensory axon
triggers robust central axon regeneration in mammals. Lesion conditioning can potentially drive powerful therapies
for CNS injuries. We established a model for lesion-conditioned regeneration in the invertebrate roundworm C.
elegans in their ASJ neurons. Our approach allows for a more comprehensive and faster genetic search for neuronal
regeneration genes compared to mammalian models. The genes identified in the screen will provide a roadmap for
accelerating vertebrate lesion conditioning studies. In previous studies, we have noticed by eye, that the neuronal
regenerative abilities of worms show a positive correlation with ASJ fluorescent intensity from a trx-1::gfp fusion
transgene. trx-1 is a regeneration associated gene involved in neuroprotective activity primarily expressed in the
ASJ. We mount worms of similar ages onto a slide and immobilize them. A z-stack is taken of the worms. Then a
maximum projection is created of that 3D-dataset. Fluorescent intensity values are used as a proxy for testing a
worm’s neuronal regenerative ability, which will accelerate our genetic search for neuronal regeneration genes.
Initial quantitative fluorescence data has not shown a correlation between fluorescence intensity and neuronal
regeneration, but we believe that is due to deficiencies in the methods as the initial trends for the fluorescent data
are not supported by previous observations. Improvements are needed to overcome uneven illumination during
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image capture. Establishing a proper fluorescent quantification protocol will greatly enhance the progress of our
gene search. By accelerating the pace of our genetic screen, this study will assist in the development of innovative
treatments for CNS injuries. Funding acknowledgement: This project is funded by the National Science Foundation
award HRK-1812412; Morton Cure Paralysis Foundation grant (no number).

Vadlamudi, Sai Pranathi - Poster # 21
TRADEOFF STUDY BETWEEN PRODUCTION EFFICIENCY AND HUMAN SAFETY IN FLEXIBLE MANUFACTURING
ENVIRONMENT
In this paper, we discuss the method and apparatus to improve robot human interaction in industrial workspace
by using prediction model of moving object. Majority of safe guard technology available in manufacturing industry
today is event- based such as the presence or “occurrence” of a threat “such as operator or collaborative robot” in
a working area of a machine. The deployment of laser scanner in robotics cells is one popular sensor technology
that is gaining popularity due to the flexibility of programming, such as program robot to avoid stationary obstacle,
program zones to stop robot when an object enters working area. This discrete approach does not work well when
object is moving fast, and results in down time in production. Therefore, we want to develop a continuous model that
improves safety while production efficiency is maximized, we developed mathematical models that first can track
the position of moving object using distributed position sensors, and then uses dynamic motion equation to predict
its trajectory relative to the working area of the machine. This prediction model outputs the distance and the time
of collision which together will be used in controlling both the operation of the robot and safety as well as ensures
safety for the people working around machines.

Venegas, Janel - Poster # 77
PROMOTING METACOGNITION IN STEM FOR FIRST-YEAR STUDENTS IN A HISPANIC SERVING INSTITUTION TO
FOSTER STUDENT LEARNING USING PEER LEARNING
One of the main goals of the U.S. White House STEM education strategic plan is to increase access to STEM among
historically underserved students (National Science and Technology Council, 2018). As Waubonsee Community
College is a Title V institution, the college has focused on developing specific activities to increase the success of
Hispanic students. Metacognitive reflections and learning strategies embedded in course activities allow students to
evaluate their learning immediately following the activities themselves, while providing instructors the opportunity
to revise and optimize instruction to target misconceptions. Students with strong metacognitive regulation skills
know how to select and implement learning strategies as part of their study plans. This activity, “Histology Personal
Trainer” helps students not only identify major tissue types, but reflect on how they identified them. This activity
was used in an anatomy and physiology course, but could be modified for use in various STEM classes. This poster
discusses the components and implementation of a metacognition module at Waubonsee Community College for
Anatomy & Physiology I classes. Funding acknowledgement: This work was completed in collaboration with CC Bio
INSITES Conmmunity College Biology Inquiry Education Research - CCBioINSITES - NSF grant

Vigon, Nicole - Poster # 99
EVALUATION OF GAIT KINEMATICS IN CHILDREN WITH HYPERMOBILE EHLERS-DANLOS SYNDROME
Hypermobile Ehlers-Danlos Syndrome (hEDS) is an inherited connective tissue disorder that is caused by a defect
in the protein collagen. This disorder affects as many as 1 in 5000 people worldwide. Symptoms include overly
flexible joints that can more easily dislocate, creating joint instability, which leads to early-onset osteoarthritis.
There is currently a lack of knowledge on the functional effects of these symptoms on gait in children with hEDS.
This study aims to quantify temporal-spatial kinematic characteristics of gait, in an effort to define the phenotype of
hEDS. Six participants with hEDS (mean age of 13.7 years old) were recruited from the Genetics Center at Children’s
Hospital of Wisconsin. The subjects underwent three-dimensional motion analysis using a 15-camera Vicon T
Series system using 14 retro-reflective markers. The subjects completed 8-10 trials at a self-selected, fast, and slow
walking speed along a 30-ft walkway. Data was labeled, filtered, and modeled using Vicon Nexus software and the
lower extremity Plug-in Gait model. Stride length, walking speed, stance duration, and cadence were calculated for
multiple gait cycles per subject for each walking speed. The mean self-selected speed results for these parameters
were 1.27 ± 0.156 m, 1.24 ± 0.067 m/s, 37.78 ± 1.94% and 59.46 ± 7.19 strides/min, respectively. While group means
were within normal ranges for all gait parameters, inspection of patient specific metrics were found to be different
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from normal. Identification of patient specific differences between those with hEDS and healthy individuals may
provide insight to determine the underlying mechanisms of pain and injury, to mitigate the risk for early-onset
osteoarthritis. Quantitative gait analysis findings will provide rehabilitation engineers, therapists, and physicians
with a better understanding of pathological human movement. This work will lead to improved diagnosis and
rehabilitation for children and youths with hEDS.
Funding acknowledgement: Stimulus Package to Accelerate Research Clusters (SPARC) grant and the Support of
Undergraduate Research Fellows (SURF) grant

Vila, Andrew - Poster # 138
OPTIMIZATION OF BISMUTH DEPOSITION CONDITIONS ON GLASSY CARBON ELECTRODE FOR DETECTING
LEAD IN WATER AND SOIL SAMPLES
Lead is one of the most toxic heavy metal in the environment. Lead poisoning can cause a number of adverse
human health effects but it’s particularly detrimental to the neurological development of children. There is a need
for simple, sensitive and relatively inexpensive methods of lead detection in water. The goal of this work was to
compare methods of depositing bismuth nanoparticles on glassy carbon electrodes using the electrochemical
analytical methods, cyclic voltammetry (CV) and chronoamperometry (CA). To determine lead, differential pulse
stripping anodic voltammetry was employed. The performance of bismuth is due to its ability to form alloys with
different metals. Results show that CA seems to be a better method of depositing bismuth on glassy carbon
electrode based on the performance of the modified electrode in detecting lead. Optimization of bismuth deposition
of nanoparticles in CA was studied at 100, 200, 300, and 500 seconds, and modified electrodes were evaluated in
terms of sensitivity toward lead detection. Results show that sensitivity increases with deposition time and stabilizes
around 300 seconds. Analysis of water and soil samples is underway using optimal deposition conditions. Results
from optimization studies as well as application of the method to detect lead in soil samples will be presented.
Funding acknowledgement: This material is based upon work supported by the National Science Foundation under
Grant No. HRD 1618408, 2016-2022.

Vivaldo, Jazmyn - Poster # 139
SYNTHESIS OF COMPOUND M567-0446 AND ANALOGS FOR QUORUM SENSING STUDIES IN LACTOBACILLUS
ACIDOPHILUS
Quorum sensing (QS) allows bacterial populations to communicate and respond to their environment. QS
responses may include production of virulence factors, antibiotic resistance, and biofilm formation. QS requires
a signal and a transcriptional regulator that can modulate target gene expression. However, not all QS systems
have known signals. Previous work identified five molecules from a curated compound library which induced a QS
system in Streptococcus. The overall goal is to use these compounds on QS systems with unknown signals. Two
out of the five molecules, C-0251 and M-0446, were found to induce biofilm formation in Lactobacillus. Synthesis
of these molecules was essential to determine their mechanism of action. In this project, we successfully designed
and carried out a four-step synthesis of compound M-0446, which was previously unreported in the literature. Ten
analogs of M-0446 were also synthesized in an attempt to improve the activity and elucidate the pharmacophore
of M-0446. The analogs were synthesized using a similar reaction sequence as M-0446 with changes to the acid
chloride and benzamidine. Biological (biofilm) assays indicate that synthetic M-0446 (JMV-15) and analog JMV10 which lacked the fluorine found in M-0446 were found to be active. Analogs JMV-4, JMV-6, JMV-16, and JMV17 which lacked a 2-chlorothiophene group were found to be inactive. These results suggest that the fluorine on
M-0446 may not be essential to its activity, but the 2-chlorothiophene ring may be essential to the compound’s
activity. Future work will target right side region of M-0446 to identify additional structural requirement for
molecular activity.

Walz, Sarah - Poster # 100
THE PRODUCTION OF PLASTICS FROM MICROALGAE VIA A SUPERACID CATALYST
We are proposing a method to convert microalgae into a chemical that will end being a biorenewable plastic. This
method can only be possible in the presence of a catalyst. The process is a combination of multiple reactions, and
we believe we found a superacid catalyst that is able to accelerate it in a one-pot synthesis. The desired product is
hydroxymethylfurfural (HMF), which can be converted into plastics later. HMF is obtained from sugar with the aid
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of our catalyst. We are proposing to use sugars that do not compete with food sources. The chosen sugar source is
microalgae, which is being cultivated at the University of Toledo (Department of Chemical Engineering). To obtain
the sugar units from microalgae, the starch inside must be accessed and broken down via hydrolysis. Microalgae’s
cell wall needs to break to access the starch. Our catalyst can complete the disruption of the membrane due to its
strong acidity, through reaction and analysis of products. We have been able to achieve a yield of 59% HMF from
potato starch. The results are from potato starch because we wanted to optimize the system from using microalgae.
The superacid catalyst used in the system was a ratio of 50:50 PSSA-AlCl3 with an additional PSSA. The PSSA
gives the Brønsted acidity needed for hydrolysis and dehydration, and the AlCl3 supplies the Lewis acidity for
isomerization (limiting reaction). The system needed more Brønsted to aid the overall conversion and improve the
HMF yield.

Wenegieme, Tara-Yesomi - Poster # 151
ZINC DEFICIENCY DRIVES RENAL NFKB ACTIVATION
Background: Zinc deficiency (ZnD) is comorbid with life-threatening diseases such as diabetes and kidney disease.
In these populations, the prevalence of hypertension is high. In our recent studies, we demonstrated that zinc
deficient mice develop hypertension. Our findings showed that the high blood pressure results from enhanced Na+
uptake by the renal sodium chloride co-transporter (NCC). However, the exact molecular mechanisms involved in
NCC upregulation were undefined.
Hypothesis: Since nuclear factor-KB (NFKB) is implicated in ZnD-mediated detrimental effects, we hypothesize that
ZnD drives renal NFKB activation. Experimental Design: To examine the effects of ZnD on renal NFKB activation,
adult male C57Bl/6 mice were fed a ZnD diet for 6 weeks. NFKB expression and nuclear translocation were
examined by immunofluorescence. To confirm the role of zinc in NFKB regulation, mouse distal convoluted tubule
(mDCT) cells were cultured in medium containing N,N,N’,N’-tetrakis(2-pyridylmethyl)ethane-1,2-diamine, TPEN (a
zinc chelator), or vehicle ± Zn2+ supplementation. Results: In ZnD mice, immunofluorescence showed increased
NFKB expression and nuclear localization. Consistently, in mDCT cells, TPEN-induced ZnD stimulated NFKB
expression and nuclear translocation. However, Zn2+ supplementation reversed TPEN-induced NFKB upregulation.
Conclusions: Together, our findings demonstrated that 1) NFKB is a zinc-regulated nuclear transcription factor and
2) ZnD drives renal NFKB activation. Significance: NFKB is a potential mediator in ZnD-induced NCC upregulation
and subsequently renal sodium retention which leads to hypertension.

Wilson, Charla - Poster # 78
THE NORTH AMERICAN SWALLOWS REVISITATION AND SURVIVAL STUDY
Our study this summer was a follow-up to the summer 2018 Time Budget Analysis research done on Purple Martins
at Iowa Lakeside Laboratory and Bird Haven. At the conclusion of which we banded 76 Purple Martin hatchlings. This
summer, we set out to capture adult Purple Martins (hopefully some we the previously banded), to better understand
migration and survival information. Purple Martins are very human-dependent for nesting and easily pushed out by
aggressive, invasive bird species. Tree Swallows were a second focus of our study this summer, from which we learned
population information in the north 40 acres of prairie at Iowa Lakeside Laboratory. At the conclusion, 30 Tree Swallow
hatchlings were banded. In summer 2020, we anticipate Tree Swallow recaptures will provide more information about
their migration and survival as well. Our methods for catching the Swallows varied greatly. For the Purple Martins we
used several hundred feet of mist nets (8ft high) in a rectangle around the housing gourds, throughout the yard, and
between Bird Haven and the lake. With the Tree Swallows, who live in house boxes throughout the prairie, we used
large insect nests or manual obstruction to capture them. While we did recapture 13 adult Purple Martins (including
one juvenile and one mature adult we previously banded), our results remain inconclusive due too few recaptures
overall. As for the Tree Swallows, the total population was estimated at 58 (including eggs) and the study is ongoing to
conclude in summer 2020. Funding acknowledgement: Friends of Lakeside Lab
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Zamora, Patricia - Poster # 140
EMERGING CONTAMINANTS IN THE KINNICKINNIC RIVER - METALS
The research consisted in finding a suitable method to monitor the levels of metals such as iron, sodium, copper,
magnesium, calcium and lead in the water from the Kinnickinnic river using Atomic Absorption Spectroscopy. For
seven weeks the water samples from Jackson, Wilson and Zablocki parks were collected for this study. Atomic
Absorption Spectroscopy with an air / acetylene flame, emission and absorbance were used analyzed the water
samples. In addition, since lead is present at lower amounts, the standard addition method was used to avoid matrix
interferences. Results for iron, sodium, and magnesium produced inconsistent plots hence no further investigations
were done. Initial results for copper showed no significant amounts of this metal in any of the water samples,
therefore, no further analysis was performed. However, an accurate linear plot was obtained for calcium by adding
lanthanum chloride to the water samples and shifting the instrument’s flame 30 degrees. The results for lead were
higher than expected being in Jackson park 1.346 ppm, Wilson 1.448 ppm and Zablocki 1.186 ppm. Also, the water
from the three parks showed roughly 100 ppm calcium. Funding acknowledgement: WiscAMP
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