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Schedule of Events 
 
Friday, October 25, 2019 
Graduate Hotel & Fayetteville Town Center  

12:00 – 1:30 p.m.  Registration – Graduate Hotel Atrium, Second Floor Information Tables 

1:30 p.m.   Invited Faculty Platform Plenary Session – Graduate Hotel 

3:15 p.m.  Invited Student Platform Sessions – physics, chemistry, biology – Graduate Hotel 

5:15 p.m.   Student and Faculty Discussion Groups – Graduate Hotel 

6:30 p.m.   Banquet – Fayetteville Town Center 

7:15 p.m.  Keynote Speaker – Carrie Partch, Department of Chemistry and Biochemistry, 

University of California Santa Cruz – Fayetteville Town Center 

 
Saturday, October 26, 2019 
University of Arkansas Campus 

7:45 a.m.   Breakfast – Hillside Auditorium and Physics Building  

8:00 a.m.  Poster session A (posters come down at 9:00 a.m.) – Hillside Auditorium and Physics 

Building 

9:15 a.m.  Poster session B (posters come down at 10:15 a.m.) - Hillside Auditorium and Physics 

Building 

10:30 a.m.   Workshops and facility tours – assigned locations 

11:55 a.m.   Awards and closing session – Hillside Auditorium 202 



 

Registration Information 
 
The INBRE registration desk will be open: 

• Friday – 11:00 a.m. to 5:00 p.m., 
Graduate Hotel Atrium (2nd floor) 

• Saturday – 7:30 to 10:00 a.m., 
Hillside Auditorium, Upper Lobby 

 
Lodging will be at the Graduate Hotel,  
70 N. East Avenue, Fayetteville, AR 72701 
and at the Holiday Inn Express, 1251 N. 
Shiloh Drive, Fayetteville, AR  72704.  The 
list of schools staying off-site will be 
rotated each year. 
 
Parking:  Friday parking is complimentary 
in the Municipal Parking Garage, third 
level only (first level card access for 
registered guests of the Graduate Hotel).  
Parking in the parking garage behind the 
Town Center is free between 12:30 pm 
and 9:00 pm Friday.  
 
Saturday parking is free on the UA 
campus in designated yellow sign lots and 
parking decks.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Arkansas INBRE 
https://inbre.uams.edu/ 
 
The Arkansas IDeA Network of Biomedical 
Research Excellence (Arkansas INBRE) is 
funded by a grant from the National Institute 
of General Medical Sciences (NIGMS), under the 
Institutional Development Award (IDeA) 
Program of the National Institutes of Health 
(NIH).  The IDeA program was established for 
the purpose of broadening the geographic 
distribution of NIH funding for biomedical and 
behavioral research.  Currently NIGMS supports 
INBRE programs in 23 states and Puerto Rico. 
 
The Arkansas INBRE builds on the successful 
Arkansas Biomedical Research Infrastructure 
Network (BRIN) program that was established 
in 2001 under a grant from NCRR.  The 
Arkansas BRIN established a statewide network 
that links Arkansas institutions of higher 
education to establish and maintain a 
statewide infrastructure in support of growing 
efforts to build capacity for biomedical 
research in Arkansas. 
 
Arkansas INBRE  
Research Conference 
 
The Arkansas INBRE Research Conference 
is sponsored by Arkansas INBRE and is  
hosted by the departments of biological 
sciences, physics, and chemistry and 
biochemistry, Fulbright College of Arts 
and Sciences, University of Arkansas. 
 
Conference Planning Committee 
Dan Lessner and Christian Tipsmark; 
biological sciences 
Denise Greathouse, Roger Koeppe, Feng 
Wang, and Heather Jorgensen; chemistry 
and biochemistry 
Reeta Vyas; physics 



 

INBRE Steering Committee 
Lawrence Cornett, UAMS, Director 
Stephen Addison, UCA 
Galina Glazko, UAMS 
Brian Greuel, John Brown University 
Traci Abraham, UAMS Program Evaluator 
Tim Knight, Ouachita Baptist Univ. 
Roger Koeppe, UAF 
Richard Morrison, UAMS 
Mansour Mortazavi, UAPB 
Elizabeth Pierce, UALR 
Thomas Risch, Arkansas State Univ. 
Feng Wang, UAF 
Jerry Ware, UAMS 
Ann Wright, Hendrix College 
 
***Staff*** 
Diane McKinstry, UAMS, Program 
Coordinator 
Caroline Miller Robinson, UAMS, Business Manager 
 
***Biotechnology Core Leaders*** 
Joshua Sakon, UAF 
Alan Tackett, UAMS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

Participating Institutions 
Arkansas State University, Jonesboro  
Arkansas Tech University, Russellville  
Central Baptist College, Conway  
Harding University, Searcy  
Henderson State University, Arkadelphia  
Hendrix College, Conway  
John Brown University, Siloam Springs  
Lyon College, Batesville  
Missouri Southern State University, Joplin  
Missouri State University, Springfield  
Northeastern State University, Tahlequah  
NWACC, Bentonville  
Oklahoma Baptist University, Shawnee 
Ouachita Baptist University, Arkadelphia  
Philander Smith College, Little Rock  
Pittsburg State University, Pittsburg  
Rhodes College, Memphis  
Southern Arkansas University, Magnolia  
University of the Ozarks, Clarksville  
University of Arkansas, Fayetteville  
University of Arkansas, Fort Smith  
University of Arkansas, Little Rock  
University of Arkansas, Monticello  
UA Medical Sciences, Little Rock   
University of Arkansas, Pine Bluff   
University of Central Arkansas, Conway   



 

Featured Speaker 
Friday, 7:30 p.m., following the banquet at 6:00 p.m. 

Fayetteville Town Center 
 
 

Short clocks and morning larks: A 
structural switch in Casein Kinase 1δ 
controls circadian timing in humans 

  
Carrie L. Partch, Ph.D. 

 

Dr. Carrie Partch is an Associate Professor in the Department of 
Chemistry and Biochemistry at the University of California, Santa 

Cruz. 
 
ABSTRACT:  Organisms adapt to the 24-hour solar cycle 
with molecular clocks that coordinate cellular functions 
with the external cue of sunlight to generate circadian 
rhythms of behavior and physiology. The timekeeping of 
these genetically encoded molecular clocks is driven by a 
transcription-translation feedback loop that leads to daily 
changes in the abundance of PERIOD (PER) proteins. 
Inherited mutations in PER2 lead to its premature 
turnover and a shorter clock, giving rise to Familial 
Advanced Sleep Phase Syndrome (FASPS), which is 
characterized by an early sleep onset and waking time 
(i.e., extreme morning larks). PER2 stability is largely 
determined by its phosphorylation state at two distinct 
regions within the protein, the Degron and FASP region; 
phosphorylation of PER2 by Casein Kinase 1 delta 
(CK1δ) at the Degron recruits the E3 ubiquitin ligase, β-
TrCP, to induce PER2 degradation, while phosphorylation 
of the latter region somehow stabilizes PER2 to lengthen 
the clock. Understanding how CK1δ regulates these two 
sites on PER2 is key to understanding the molecular basis 
for clock periodicity. The CK1 Tau mutation (R178C), first 
identified in rodents with a 20-hour period, has been 

mapped to an anion-binding pocket near the activation 
loop on the kinase. We solved several high-resolution 
crystal structures of the wild-type CK1δ and Tau mutant 
to discover a two-state conformational switch in the 
activation loop that is coupled to anion occupancy. This 
conformational switch controls substrate preference, as 
the Tau mutant exhibits a gain of function toward the 
Degron and a loss of function at the FASP region using in 
vitro and cell-based kinase assays. MD simulations 
support experimental observations that the Tau mutation 
changes the dynamics of the kinase near the activation 
loop and suggest a mechanism by which other short 
period mutants from Drosophila to humans leverage this 
conformational switch in CK1 to control circadian period. 
 
Carrie Partch graduated from the University of North 
Carolina Chapel Hill with a Ph.D. in biochemistry and 
biophysics, where she worked with Aziz Sancar to study 
the molecular basis of circadian rhythmicity. Partch then 
went to the 'dark side' for her postdoctoral fellowship, 
training in biophysical techniques including solution NMR 
spectroscopy at UT Southwestern Medical Center. She 
worked with Kevin Gardner to identify novel structural 
regulatory motifs on the hypoxia-inducible transcription 
factor, HIF, and with Joe Takahashi, to study the related 
bHLH-PAS transcription factor that drives circadian 
rhythmicity, CLOCK:BMAL1. The Partch lab strives to 
address these questions: How do animals measure time 
and use it to control biology on a daily basis?  



 

Invited Faculty Presentations 
Hugh Churchill, Chair 

 
Friday, 1:30 p.m. to 3:00 p.m. 

Graduate Hotel, Brodie Payne Ballroom 
No registration required 

 

 
Jin Hu, Ph. D. 

Assistant Professor 
Department of Physics 
University of Arkansas 

1:35 –2:00 p.m. 
 
TITLE:  Exploring the World Using Materials 
ABSTRACT: Awarded Nobel Prize in 2016, the theory of 
topological phase and topological phase transition have 
bridged a few scientific disciplines including topology, 
material science, and high energy physics. Considering of 
the topological properties of electrons leads to the 
theoretical predictions and experimental demonstrations 
of a few exotic particles such as Dirac, Weyl, and 
Majorana fermions in a group of emergent “topological 
quantum materials”. A Weyl fermion can be viewed as a 
half of a Dirac fermion, while a Majorana fermion is the 
anti-particle of itself. These particles have been predicted 
in high energy physics for almost a century, and now they 
are finally discovered in crystalline solids. In this talk, I will 
show how we synthesis the single crystals of these 
topological quantum materials, use them to explore the 
exciting phenomena in high energy physics and material 
science, and explore their promising applications in next 
generation technology. 
 
 

 
Nathan Reyna, Ph. D. 

Associate Professor 
Biology Department 

Ouachita Baptist University 
2:05 – 2:30 p.m. 

 
TITLE:  Exosomes Modify the Cell 
Microenvironment and the Classroom 
ABSTRACT: My lab at Ouachita is a member of the Extra 
Cellular Matrix (ECM) division of the Center for Advanced 
Surface Engineering (CASE). The ECM is investigating 
mechanisms for neuronal differentiation and repair. 
Unlike other cells in our body, when neurons are 
damaged, they cannot be replaced, and the result is loss 
of feeling or in some cases, paralysis. By taking a multi-
disciplinary and collaborative approach that uses 
bioinformatics to drive wet lab experiments, we have 
shown how cells use exosomes to modify their 
microenvironment. Exosomes are small extracellular 
membrane-bound vesicles that have a role in cell-to-cell 
communication. My lab has completed four RNA 
sequencing projects, each showing exosome specific 
changes in gene expression and cell morphology. 
Research has now expanded into cell culture 
experiments. Our results show that exosomes isolated 
from differentiating neurites (neuron-like) can cause cell 
differentiation in the absence of neural growth regulators. 
Research in my lab begins as a Course Embedded 
Undergraduate Research Experience (CURE). The ECM-
exosome project (NSF-AR-EPSCoR) and an AR-INBRE 
funded project (Lori Hensley-CoPI), was the foundation 
for the Cell Biology Education Consortium (CBEC 
– www.cellbioed.com). The CBEC is an NSF funded 
undergraduate research collaborative network focusing 
on incorporating cell tissue culture into the classroom. 
Created in August of 2018, the CBEC now represents 
over 100 undergraduate institutions and has funded ~ 
$60,000 in student projects. I will present my lab’s data 
and how collaboration has changed how I approach both 
education and research. Support is provided by NSF /AR-
EPSCoR and the Center For Advance Surface 
Engineering (CASE), the Cell Biology Education 
Consortium (NSF-RCN-UBE), the AR-CURE project 
(NSF-EPSCoR), the Ouachita Paterson Summer 
Research Fellowship, and AR-INBRE. 

https://www.cellbioed.com/


 

 
Gregory Naumiec, Ph. D. 

Assistant Professor 
Department of Chemistry 

University of Central Arkansas 
2:35 – 3:00 p.m. 

 
TITLE:  Toward a cost-efficient treatment for 
Chagas disease: The development of novel 
anti-parasitics from a common core 
ABSTRACT:  Neglected tropical diseases (NTDs), which 
include Chagas disease, are classified as a worldwide 
health crisis which affect over a billion people in the 
world’s poorest nations. NTDs are typically associated 
with populations in developing countries, however, 
Chagas diseases is now being reported in the United 
States. This illness is known to infect nearly 8 million 
people in over 20 Central and South American countries 

along with an additional 300,000 cases a year reported in 
the U.S. Chagas disease is a public health problem in 
these nations. Current effective therapeutic treatments for 
most NTDs are often plagued by horrific side effects and 
alarming rates in drug resistance. In general, the 
mechanism of action for these drugs is largely unknown. 
The development of alternative medications that 
circumvent resistance with decreased side effects and 
defining the mechanism of action of these compounds 
has not been a priority for the pharmaceutical industry 
because there is little profit-motive in treating the world’s 
poorest citizens. 
Our research goal is to produce cost-effective, safe, and 
potent drug candidates that target Trypanosoma cruzi, the 
parasite responsible for Chagas disease. It is the leading 
cause of heart disease in Central and South America. 
Currently, there is no vaccine for Chagas disease and the 
only treatment is the drug benznidazole, which has seen 
an alarming increase in treatment failures. In order to 
identify new therapeutic targets for Chagas disease, the 
development of a disquaramide-based drug library was 
undertaken. The synthesized short chain disquaramides 
are ideal for making cost-effective anti-Chagastic drug 
targets due to their short synthetic pathways (three steps), 
relatively inexpensive syntheses, and known anti-
parasitic properties for T. cruzi. To date, a comprehensive 
library of over 75 of these compounds have been 
successfully synthesized and are awaiting testing for their 
anti-Chagastic properties. 
  



 

Awards 
 
Awards: Prizes will be awarded to the top oral and 
poster presentations by undergraduate students in 
each discipline.  The awards will be presented 
Saturday at 11:55 a.m. in Hillside Auditorium Room 
202.  Presenters must be present at the awards 
presentation to receive an award. 
 
Judging Rules: Each undergraduate oral 
presentation and poster will be judged by at least 
two judges, selected from various institutions.  To 
avoid a possible conflict of interest, no judge will 
evaluate a presentation from his/her own 
institution. 
 
Awards will be given in each of the three disciplines 
– physics, biology, and chemistry and biochemistry.  
Only oral talks and posters with undergraduate 
participation, and where a sole designated 
presenter is an undergraduate student, will qualify 
for awards. 
 

Student Oral Presentations 
 

Friday, 3:20 p.m. to 5:00 p.m. 
Graduate Hotel, Brodie Payne Ballroom 

No registration required 
 
Biology Oral Presentations  
Brodie Payne Ballroom - Shilpa Iyer, Chair 
 
3:20 p.m. Jenna Rodgers 
University of Arkansas at Little Rock 
N-Acetylcysteine Protects Zebrafish from Verapamil 
Toxicity 
 
3:35 p.m. Huddoy Mheto Walters 
University of Arkansas at Pine Bluff 
Effects of Docetaxel, Doxorubicin and 
Cyclophosphamide on Cerebellar Synaptic Plasticity 
 
3:50 p.m. Alicen Wilcox 
Harding University 
Extracellular TDP-43 Alters Migroglial Polarization 
 

4:05 p.m. Hannah Wu 
Lyon College 
Bactericidal Activity of Azadirachta indica Compounds 
Against Helicobacter pylori  
 
4:20 p.m. Olivia Lawler 
John Brown University 
The Implications of Gadd45g Localization and its 
Potential Influence on the H19 Transcript 
 
4:35 p.m. Spencer Greer 
Ouachita Baptist University 
Effects of Varying Light Wavelengths and Gravity on 
Phototaxis of Dictyostelium discoideum 
 
Chemistry and Biochemistry  
Oral Presentations  
Trammel Room - Maggie He, Chair 
 
3:20 p.m.  Kayla Churchwell 
Ouachita Baptist University 
Biomimetic Poly(Acrylic Acid) Fiber Scaffolds for 
Biomedical Applications 
 
3:35 p.m. Harrison Russell 
Hendrix College 
The Effects of Proton Abstraction on the Binding 
Selectivity of Ligands in the Phenylalanine Hydroxylase 
Active Site 
 
3:50 p.m. Keren Lee 
Rhodes College 
Experimental Investigation of Solvatochromic 
Molybdenum(III) Complexes for Potential Use in Dye-
Sensitized Solar Cells 
 
4:05 p.m. Caroline Kornelsen University of 
Arkansas at Little Rock 
Investigation of Förster Resonance Energy Transfer 
(FRET) in Ionic Materials (IMs) 
 
4:20 p.m. Britny Kirkpatrick 
Harding Chemistry 
Synthesis of a Melanin Concentrating Hormone 
Receptor 1 Analog to use as a means to Eliminate 
Substance Addiction 
 
4:35 p.m.  Ali Abdulrahim 
University of Central Arkansas 
Iron-heteroscorpionates with tunable magnetic 
properties 



 
Physics Oral Presentations  
Levon Helm Room - Woodrow Shew, Chair 
 
3:20 p.m. Anna Corbitt 
Southern Arkansas University  
Growth and Characterization of 1T and 2H Transition 
Metal Dichalcogenides 
 
3:35 p.m. Andrew He 
University of Arkansas-Fayetteville  
Improving Research Output Through A Transition to 
Graph Databasing Methods 
 
3:50 p.m. Kayleigh Johnson 
University of Arkansas at Pine Bluff 
Bacterial Motility and Chemotaxis at Different 
Concentrations of Magnesium Sulfate 
 
4:05 p.m. Hassan Khanaferi Pour 
University of Central Arkansas 
Addressing Data integrity Problem in Medical Embedded 
Systems at Various Abstraction Levels 
 
4:20 p.m. Nathan Murillo 
Oklahoma Baptist University 
Investigation of the Phase Structure of Hermite-Gauss 
Laser Beams 
 
4:35 p.m. Dylan Mitchell 
Hendrix College 
Design and implementation of 3D printable 
optomechanical components 
 

Poster Sessions 
 
Poster set-up begins at 7:45 a.m. on Saturday 
Hillside Auditorium, Lower Level: Biology and 
Chemistry | Physics Building: Physics  
Session A:  8-9:00 a.m. | Session B: 9:15-10:15 
a.m. 
Presenters are expected to be present during the 
scheduled time.  Business or business casual dress 
is encouraged. 

 
Alphabetical Index of Student Presenters 
Abdulrahim, Ali oral(4:35) 
Abeygunaratne, Hasara 4B 
Alwan, Nabeel 120B 

Ames, Connor 210A 
Anahi Olivas Garrido, Edith 125A 
Anderson, Landon 105B 
Andrews, Tucker 105A 
Archer, Mason 16A 
Archibong, Nsisong 10B 
Bailey, Brycelynn 201A 
Banda, David 8B 
Barr, Simone 123B 
Blake, Lucas 214A 
Bluemel, Ashley 106B 
Bowman, Hayden 20A 
Brummett, Aiden 2A 
Bullis, Ryan 209A 
Burdess, Jasmine 15A 
Burnham, Matt 9A 
Bustillo, Sebastian 213A 
C. Jones, Grace 30B 
Casada, Kaleigh 107B 
Champagne, Bryana 13B 
Chatterjee, Stuti 118B 
Cheng, Tou 212A 
Churchwell, Kayla oral(3:20) 
Claycomb, Sara 117A 
Corbitt, Anna oral(3:20) 
D Helland, Sarah 115A 
D. Trotter, Ruby 32A 
De Groodt, Adam 109B 
Deleon, Daniel 119B 
Edmondson, Emme 20B 
Ezeana, Michael 19B 
Farley, Claire 108A 
Fernando de la Cruz, Juan 220A 
Filson, Alec 124A 
Finch, Jennie 28A 
Fowler, Linda 7A 
Gardner, Storm 6A 
Garner, Taylor 114B 
Genry, Landon 4A 
Georgiou, Loukas 216A 
Gills, Jordan 107A 
Golden, Alexander 217A 
Gragg, Quincy 5A 
Greer, Spencer oral(4:35) 



 
Guajardo, Jarred 108B 
Guerrero, Vicente 14B 
Gwaltney, Lauren 21A 
Hall, Jaycee 104B 
Hames, Nathan 122A 
Handloser, Jacob 105A 
He, Andrew oral(3:35) 
Hens, Basant 14A 
Hesabizadeh, T. 222A 
Hockett, Sam 208A 
Huey, Fischer 8A 
Jackson, Drake 109A 
Johnson, Josiah 111A 
Johnson, Kayleigh oral(3:50) 
Johnson, Lexie 125B 
Jones, Cornell 121A 
Jones, Madison 207A 
Justice, Benjamin 101B 
Kalkbrenner, Matthew 219A 
Kaur Chohan, Harmeet 119A 
Khanaferi Pour, Hassan oral(4:05) 
Keisling, Claire 17A 
Kim, Da-El 29B 
King, Andrew 206A 
King, Natalie 221A 
Kirkpatrick, Britny oral(4:20) 
Knight, Nikolai 218A 
Koba, Tiffany 110B 
Koh, Giheon 31A 
Kornelsen, Caroline oral(4:05) 
Krehbiel, Hannah 120A 
Kuykendall, Kennedy 19A 
Kwiecinski, Bartosz 202A 
Laura Mortan,  125B 
Lawler, Olivia oral(4:20) 
Lawrence, Audrey 108A 
Lee, Keren oral(3:50) 
Livingston, Luke 26A 
London, Shamya 123A 
Mason, Katelyn 27A 
McLeroy-Charles, Kennede 24B 
Mencer, Rose 117B 
Mheto Walters, Huddoy oral(3:35) 
Midtbust Heger, Ivan 203A 

Miller, Gage 205A 
Mister, Heaven 27B 
Mitchell, Dylan oral(4:35) 
Mitsuishi, Kazuaki 21B 
Montgomery, Zech 125B 
Moore, Nyosha 22A 
Murillo, Nathan oral(4:20) 
Nana Agyemang, Clement 121B 
Nesiama, Esere 23B 
Newkirk, Eliza 106A 
Olson, Onika 13A 
Osborn, Laura 102A 
Owen, Brewer 31B 
Patel, Chandani 29A 
Patel, Smit 22B 
Paudel, Pratikshya 101A 
Payakachat, Sasin 104A 
Payne, Kyle 204A 
Pennington, Beau 26B 
Pickard, Kenzie 30A 
Prater-Rochier, Victoria 7B 
Pruitt, Benjamin 103B 
Pruitt, Benjamin 103A 
R. Edington, Macllain 113B 
R. Thompson, Noah 9B 
Rainwater, David 11A 
Ramsey, Auburn 1B 
Ramsey, Jonathan 5B 
Rana, Priya 10A 
Reed, Elizabeth 103A 
Rodgers, Jenna oral(3:20) 
Rodriguez, Olgaaurora 112A 
Rodriguez-Palacio, Rebecca 124B 
Rohlwing, Seth 122B 
Rowland, Alyssa 1A 
Russell, Harrison oral(3:35) 
Salazar, Paloma 112B 
Schleiff, Susanna 18B 
Shi, Weijia 28B 
Shuttleworth, Sydnye 102B 
Sisco, John 2B 
Smith, Alexandria 125B 
Smith, Emerson 12A 
Smith, Jeremiah 24A 



 
Smith, Keller 11B 
Smith, Payton 17B 
Soden, Kyla 25A 
Spiva, Timothy 25B 
Stacks, Savannah 18A 
Starr, Erykah 116B 
Stoudt, Madison 23A 
Studdard, Allison 16B 
Taylor, Patrick 223A 
Thomas, Doni 211A 
Thompson, Matthew 3B 
Torres, Alejandro 15B 
Walden, Kathryn 113A 

Ward, Jon 3A 
Wauters, Madelynn 114A 
Webb, Jordan 12B 
Wells, Kendall 118A 
Wicker, Scott 115B 
Wilcox, Alicen oral(3:50) 
Winter, Joshua 6B 
Wu, Hannah oral(4:05) 
Yang, An 111B 
York, Cammie 110A 
York, Moriah 116A 
Zhenis, Yelaman 215A 

   
 

Workshops 
 

Saturday, 10:30-11:45 a.m. 
Various locations on the U of A campus 

Registration for Workshops will be at Conference 
Registration Table. 

 
Workshop 1 | NIH R15 Grant Proposal Writing 
Chemistry Building, Room 144 
Jerry Ware, Ph.D. - University of Arkansas for 
Medical Sciences, Professor and Arkansas INBRE, 
Associate Director & Program Coordinator  
The NIH Academic Research Enhancement Award 
(AREA) program supports faculty research at 
campuses that have not received significant NIH 
funding in the past. This workshop highlights 
unique factors that distinguish the R15 mechanism 
from other RPG mechanisms, such as the RO1, 
where scientific merit and the investigators are 
major score driving criteria. In contrast, the R15 
mechanism has three main goals, 1) to support 
meritorious science 2) to strengthen the 
institution’s research environment, and 3) to 
expose students to research. Thus, special 
consideration for how/where to incorporate all 
three goals into the application will be discussed. 
The presenter has been part of recent NIH R15 
Special Emphasis Panels and will share experiences 
with a goal of benefitting interested faculty and 
providing a perspective on how to write a 

competitive AREA application. Discussions will 
include what reviewers are “coached” to look for 
during peer review and some of the most common 
mistakes that can temper reviewer enthusiasm. 
 
Workshop 2 | Preparing for Graduate School 
Chemistry Building, Room 132 
Colin Heyes, PhD - Deptarment of Chemistry & 
Biochemistry, University of Arkansas 
This workshop is targeted towards under-graduate 
students who are considering graduate school as a 
career.  Topics to be discussed will include 
graduate school expectations and how to prepare 
for and select the right graduate school and 
program for you.  A panel of faculty and graduate 
students will be available to share their tips, 
strategies, insights, and practical advice.  We 
conclude with a Question and Answer session, with 
the possibility of breaking out into smaller groups 
based on specific interests. 
Panelists: 
Suresh Kumar, Professor of chemistry and 
biochemistry, UAF  
Anh Ngugen, Graduate student in chemistry and 
biochemistry, UAF  
ahsa Lofti Marchoubeh, Graduate student in 
chemistry and biochemistry, UAF  
Doug  Rhoads, University Professor of biology and 
director of the Cell and  Molecular Biology (CEMB) 
program, UAF  
Amanda Scholes, Graduate Student in biology, UAF 



 
Workshop 3 | Synthesis of Nanomaterials and their 
Applications in Cancer Therapy and Chemical 
Industry Chemistry Building, Room 105 
Hassan Beyzavi, Ph. D. - Department of Chemistry 
& Biochemistry, University of Arkansas  
Students can learn about new nanoporous 
materials by attending twenty minutes presentation 
by Dr Hassan Beyzavi and 30-minute lab 
experiments to learn how nanomaterials are 
synthesized. The nanoporous materials will shape 
beautiful crystals that have very large inner surface 
areas. The nanosized crystals will be utilized in 
drug delivery systems to encapsulate drugs and 
deliver them to specific diseased are such as cancer 
cells. In Beyzavi’s lab, we will demonstrate how to 
make nanocrystals and show drug encapsulation. 
The workshop would be suitable for 20 students. 
The 20 min. presentation will take place at 10:00 
a.m. in Chemistry Building (CHEM105), Oct. 26th, 
2019. Then we will go to Beyzavi Lab in the same 
building (CHEM305) to learn about the preparation 
of nanomaterials and their exciting applications. 
 
Workshop 4 | Cellular Mechanisms of Salt and 
Water Transport in Fish Ferritor Building, Room 317 
Christian Tipsmark, PhD - Biological Sciences 
Department, University of Arkansas  
Physiological research seeks to understand the 
function of living systems from the level of a whole 
organism and its organs down to that of single 
cells and biomolecules. This workshop highlights 
mechanisms and regulation of salt and water 
transport in fish and demonstrates some of the 
methods used to understand epithelial function in 
kidney, intestine, skin and gill. We will cover 
experimental approaches with whole animals and 
isolated tissues. Techniques demonstrated will 
include fish husbandry and dissection, mRNA and 
protein quantification and cellular localization of 
specific proteins using immunofluorescence 
microscopy. 
 

Workshop 5 | CRISPR-Cas9-mediated Targeted 
Mutagenesis Ferritor Building, Room 214 – Limited 
to 10 participants 
Nagayasu Nakanishi, PhD - Biological Sciences 
Department, University of Arkansas   
CRISPR-Cas9 is a powerful genome editing tool 
whose applications are rapidly expanding across 
diverse fields from biomedicine to evolutionary 
biology. In this workshop, participants will learn 
how the CRISPR-Cas9 genome editing technology is 
used to investigate gene function in sea anemones. 
The hands-on session will involve microinjection of 
guide RNAs and Cas9 protein into zygotes of sea 
anemones to generate knockout mutations at a 
targeted locus. 
 
Workshop 6 | Visualizing Mitochondrial Dynamics 
and Function Ferritor Building, Room 322 – Limited 
to 10 participants 
Shilpa Iyer, PhD - Biological Sciences Department, 
University of Arkansas 
The goal is to understand mitochondrial changes in 
healthy and diseased states. We will demonstrate 
techniques that will visualize and analyze images 
from multiple cell types corresponding to different 
mitochondrial diseases. 
 
Workshop 7 | Physics: Super-Resolution 
Fluorescence Microscopy Physics Building, Room 
134 and 115A – Limited to 15 participants 
Yong Wang, PhD - Physics Department, University 
of Arkansas 
This workshop will briefly introduce the basics of 
super-resolution fluorescence microscopy based 
on single-molecule localization, which improves 
the spatial resolution of light microscopy from 
~300 nanometers to ~20 nanometers (see 2014 
Nobel Prize in Chemistry for more 
details).  Attendees will have a chance to image an 
important universal regulatory protein – HNS – in E. 
coli bacteria, to localize individual HNS molecules, 
and to produce super-resolved images of HNS 
proteins in E. coli with a resolution of ~ 20 
nanometers. 
 



 
Workshop 8 | Physics: Brain Science  Physics 
Building, Room 133  
Woodrow Shew, PhD - Physics Department, 
University of Arkansas 
We will begin with a brief introduction to how large 
networks of neurons are responsible for our 
thoughts, perceptions and actions. Then we will 
have a fun brain trivia match and a “mind control” 
contest using the electrical signals of your own 
brain against your opponent’s brain. Don’t worry, it 
all will be quite safe. 
 
Workshop 9 | Physics: A 2D How-to Nano Building, 
Room 105 – Limited to 15 participants 
Hugh Churchill, PhD - Physics Deptartment, 
University of Arkansas 
After a brief introduction to the field of 2D material 
research, I will demonstrate the now-famous 
“Scotch tape technique” that is used to peel apart 
atomically thin layers of graphene and many other 
2D materials from 3D crystals.  Workshop 
attendees will then have the opportunity to try this 
themselves using tape, tweezers, and silicon chips, 
followed by “flake hunting” with a microscope.  
 
Workshop 10 | Physics Graduate Application 
Physics Building, Room 132 – Limited to 20 
participants 
Reeta Vyas, PhD - Physics Department, University 
of Arkansas 
Participants will learn about career options for 
physics graduates, dos and don’ts of the 
application process for Physics Graduate Programs 
in the US – importance of and preparation for GRE, 
course work, recommendation letters, 
assistantships, etc. 
 
Workshop 11 | LibreTexts.org Platform for Open 
Access Textbooks Chemistry Building, Room 147 – 
Please bring a laptop 
Bob Belford, PhD - Department of Chemistry, UALR 
Kumari Karn, graduate student, - Department of 
Chemistry, UALR 
Stefanie West Leacock, PhD - Dept of Biology, UALR 

LibreTexts is an open access hyperlibrary service in 
which faculty can create customized electronic or 
printed textbooks. LibreTexts originally started in 
the chemical sciences as ChemWiki and has grown 
to 12 hyperlibraries ranging from STEM disciplines 
to the humanities and vocational sciences. In this 
workshop participants will learn how the library is 
constructed, and how they can create customized 
content for their classes. Participants will be 
introduced to tools like the “remixer,” which allows 
users to combine content from multiple texts to 
meet the needs of their classes. Advanced features 
like the integration of Jupyter notebooks, virtual 
labs or molecular visualization tools that obtain 
structural data from PubChem or the protein data 
bank will also be presented. 
The goal of the workshop is to give participants a 
chance to learn about the hyperlibrary and some of 
the features, while also providing answers to any 
questions concerning the adoption and adaption of 
LibreTexts to courses they teach. There will be a 
hands-on component for interested participants 
and bringing a laptop is recommended. LibreTexts 
has been supported by NSF and the U.S. 
Department of Education. 
 
Facility Tours 
Saturday, 10:30-11:45 a.m. | Hillside Auditorium, 
Top level Entrance 
Registration for Tours will be at Conference 
Registration Table 
 
Facility Tour 1 | Arkansas High Performance 
Computing Center | Mahmoud Moradi Ph. D. - 
Department of Chemistry and Biochemistry, UAF 
and Pawel D. Wolinski, AHPCC 
 
Facility Tour 2 | Department of Chemistry and 
Biochemistry  | Matt McIntosh Ph. D. - Department 
of Chemistry and Biochemistry, UAF 
 
 

https://libretexts.org/
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N-Acetylcysteine Protects Zebrafish from Verapamil 
Toxicity 
Authors: Jenna Rodgers, Jyotshna Kanungo – 
University of Arkansas Little Rock 
Advisor: Stefanie Leacock – University of Arkansas 
Little Rock 
Verapamil is an L-type voltage gated calcium 
channel blocker and drug of choice for treating 
hypertension.  Within proper dosage, it helps by 
blocking calcium entry into the vascular smooth 
muscle cells, as well as the cardiomyocytes.  As a 
result, it relaxes blood vessels and increases the 
oxygenated blood supply to the heart.  However, the 
American Poison Control Center reported 11,000 
cases of overdose by calcium channel blockers in 
2011 and verapamil was the most implicated agent; 
78 of those cases were fatal.   To determine whether 
verapamil toxicity can be prevented in vivo, we used 
zebrafish embryos, which are an ideal model system 
for studies on drug toxicity/safety assessment.  
Verapamil’s adverse effects on the overall 
development and heart rate was dose dependent.  
We explored whether the antioxidant N-
acetylcysteine (NAC), which has been recently shown 
to increase intracellular calcium in mammalian cells 
would ameliorate verapamil toxicity.  NAC, an 
antidote to acetaminophen overdose, is also used in 
a variety of other areas due to its ability to scavenge 
excess reactive oxygen species.  We found that NAC 
is cardioprotective and partially prevents the toxic 
effects of verapamil in zebrafish embryos after a 20 
h treatment.  However, NAC co-treatment with 
verapamil completely restored heart rate to normal 
levels after a 2-h (short-term) treatment, 
suggesting that more research is needed to 
determine the half-life of NAC and if replenishing 
NAC at intervals during the 20 h treatment would 
increase the efficacy.  Using Hb9-GFP transgenic 
zebrafish embryos, which are genetically engineered 
for the expression of green fluorescent protein in 
motor neurons, we examined the effects of 
verapamil on these neurons and preliminary results 
showed no evidence of motor neuron toxicity by 

verapamil or NAC.  This study, for the first time, 
shows NAC’s beneficial effects on verapamil toxicity. 
 
Effects of Docetaxel, Doxorubicin and 
Cyclophosphamide on Cerebellar Synaptic Plasticity 
Authors: Huddoy Walters, Taurean Brown,  Antiño 
R. Allen  - University of Arkansas Pine Bluff 
Advisor: Antiño R. Allen  - University of Arkansas 
for Medical Sciences  
Breast cancer is the most commonly diagnosed 
cancer in women to date with over 271,270 new 
cases in this year. The improvements in treatment 
methods such as combination chemotherapy, has 
led to an increase in survivorship by 60% over the 
past three decades. However, cancer survivors that 
undergo chemotherapeutic treatment often have 
peripheral neuropathy. This is termed 
chemotherapy-induced peripheral neuropathy (or 
CIPN). The symptoms of CIPN may ultimately lead to 
debilitating limitations in the routine daily living 
activities such as cooking, walking, driving, 
dressing, writing, and leisure activities. The risk of 
developing CIPN is higher with higher doses, 
multiple courses, and combination chemotherapy. 
Docetaxel, Doxorubicin and Cyclophosphamide 
(TAC) are commonly combined and used as an 
effective treatment for breast cancer. The aim of this 
study to understand how the TAC impacts motor 
coordination and characterize how molecular 
pathways in the cerebellum are affected after 
treatment. 6-month-old female mice were given 
four intraperitoneal injections of TAC. Four weeks 
later, the mice underwent motor coordination 
testing and brains were collected for analysis. To 
determine whether the licking frequency 
distributions of each group differed from each 
other, we calculated several statistical parameters 
that characterize interlick intervals over a 90‐min 
recording sessions.  Total RNA was extracted from 
cerebellar tissue with the AllPrep RNA extraction kit.  
Quantitative analysis of gene expression was 
performed on the RT2 Profile PCR Array matrix 
“Synaptic Plasticity” using a dedicated set of 
reagents from SABiosciences. 6 genes were found to 
be exponentially upregulated in the TAC groups 



 
when compared to the control. Genes of interest 
were validated using single gene RT-qPCR revealing 
that Nos1 was significantly upregulated. We are 
currently performing qPCR analysis to observe 
expression of ionotropic glutamate receptors.  
 
Extracellular TDP-43 Alters Migroglial Polarization 
Authors: Alicen Wilcox; Genry, L.; Donley, DW. – 
Harding University 
Advisor:  David Donley -  Harding University 
Protein dysregulation is a feature of several 
neurodegenerative diseases.  Misfolding and 
aggregation of transactive response DNA-binding 
protein-43 (TDP-43) is associated with diseases 
such as amyotrophic lateral sclerosis (ALS) and 
Frontotemporal dementia (FTD).  In the healthy 
motor neurons, TDP-43 is an intranuclear protein; 
however, cerebrospinal fluid of ALS patients 
contains TDP-43, demonstrating its release into the 
extracellular space during disease.  Buildup of TDP-
43 stimulates microglia, the brain-resident immune 
cells.  However, the impact of extracellular TDP-43 
on microglial phenotypes and function is not well 
understood.  To study the microglial response to 
TDP-43, immortalized microglial (IMG) cells were 
stimulated for 36 hours with recombinant TDP-43 
(500 ng/ml). Phagocytosis, CD68 expression, and 
proliferation were measured using flow cytometry as 
markers of microglial activation. TDP-43 
significantly increased phagocytosis and CD68 
expression but had no effect on proliferation.  
Production of the pro-inflammatory cytokines, TNF-
α and IL-6 was also significantly increased in TDP-
43-stimulated cells as measured by ELISA.  These 
data, consistent with published research, 
demonstrate that TDP-43 activates microglial cells.  
Upon activation, microglia polarize to either an M1 
(toxic) or M2 (regulatory) phenotype.  Polarized 
microglia upregulate the M1-associated inducible 
nitric oxide synthase (iNOS) or the M2-associated 
arginase enzyme.  An M1 microglial phenotype is 
associated with ALS and FTD but it is unknown 
whether extracellular TDP-43 alters the ability of 
microglia to appropriately polarize.  To test this, IMG 
cells were stimulated cells for 36 hours with IFN 

(M1) or IL-4/IL-13 (M2) in the presence and absence 
of TDP-43.  TDP-43 significantly increased iNOS 
activity and decreased arginase activity.  Compared 
to microglia stimulated with cytokines alone, iNOS 
expression was additively increase and arginase 
expression was decreased with both TDP-43 and 
cytokine stimulation.  These results indicate that 
TDP-43 skews microglia to an M1 phenotype and 
could inhibit proper microglial function in the 
context of diseases such as ALS and FTD. 
 
Bactericidal Activity of Azadirachta indica 
Compounds Against Helicobacter pylori  
Authors: Hannah Wu, Faith Blum, Scott Merrell – 
Lyon College 
Advisor: Scotty Merrell – Uniformed Services, 
University of the Health Sciences 
Growth arrest and DNA-damage inducing 45 protein 
gamma (Gadd45g) is a member of the Gadd45 
family and is known for its mediating role in 
cytotoxic and genotoxic stress responses. While it 
lacks enzymatic activity, Gadd45g’s functionality 
has also been implicated in the demethylation of 
genes in such processes (Schäfer, et al., 2013; Ma, 
et al., 2009). Recent studies from the Yu laboratory 
at the Stowers Institute for Medical Research have 
identified a critical period in the development of 
olfactory sensory neuron projection patterns (Ma, et 
al. 2014). Specifics of the studies implicated the 
involvement of the long non-coding RNA (lncRNA) 
H19 in determining the critical period. H19 has 
additional implications in the regulation of 
embryonic growth and inducing tumor suppression 
(Keniry, et al., 2012). Investigations in the Yu lab 
have determined that Gadd45g and this lncRNA are 
highly expressed in the olfactory epithelium at birth; 
however, their expression declines by P7 – the 
closure of the critical period. In this study, we 
investigate the interaction between Gadd45g and 
H19 and test whether their interactions regulate the 
expression of the H19 and the critical period. Our 
recent in vitro research shows that Gadd45g 
localizes to the nucleus regardless of induced 
genotoxic stress. Additionally, blocking Gadd45g’s 
nuclear import signal with green fluorescent protein 



 
or antibody tags increased its localization at the 
plasma membrane. Further experiments will employ 
RNA pulldown in vivo to determine the proposed 
interactive relationship between Gadd45g and 
different RNA species, including H19. Developing a 
deeper understanding of these possible interactions 
will result in greater insight on the regulatory 
molecular mechanisms of gene expression, neural 
development, and the function of the olfactory 
system. 
 
The Implications of Gadd45g Localization and its 
Potential Influence on the H19 Transcript 
Authors: Olivia Lawler, C. Ron Yu, Wenjing Xu – 
John Brown University 
Advisor: Ron Yu – Stowers Institute for Medical 
Research 
Growth arrest and DNA-damage inducing 45 protein 
gamma (Gadd45g) is a member of the Gadd45 
family and is known for its mediating role in 
cytotoxic and genotoxic stress responses. While it 
lacks enzymatic activity, Gadd45g’s functionality 
has also been implicated in the demethylation of 
genes in such processes (Schäfer, et al., 2013; Ma, 
et al., 2009). Recent studies from the Yu laboratory 
at the Stowers Institute for Medical Research have 
identified a critical period in the development of 
olfactory sensory neuron projection patterns (Ma, et 
al. 2014). Specifics of the studies implicated the 
involvement of the long non-coding RNA (lncRNA) 
H19 in determining the critical period. H19 has 
additional implications in the regulation of 
embryonic growth and inducing tumor suppression 
(Keniry, et al., 2012). Investigations in the Yu lab 
have determined that Gadd45g and this lncRNA are 
highly expressed in the olfactory epithelium at birth; 
however, their expression declines by P7 – the 
closure of the critical period. In this study, we 
investigate the interaction between Gadd45g and 
H19 and test whether their interactions regulate the 
expression of the H19 and the critical period. Our 
recent in vitro research shows that Gadd45g 
localizes to the nucleus regardless of induced 
genotoxic stress. Additionally, blocking Gadd45g’s 
nuclear import signal with green fluorescent protein 

or antibody tags increased its localization at the 
plasma membrane. Further experiments will employ 
RNA pulldown in vivo to determine the proposed 
interactive relationship between Gadd45g and 
different RNA species, including H19. Developing a 
deeper understanding of these possible interactions 
will result in greater insight on the regulatory 
molecular mechanisms of gene expression, neural 
development, and the function of the olfactory 
system. 
 
Effects of Varying Light Wavelengths and Gravity on 
Phototaxis of Dictyostelium discoideum 
Authors: Spencer Greer, Jim Taylor – Ouachita 
Baptist University 
Advisor: Jim Taylor – Ouachita Baptist University 
Dictyostelium discoideum is known as a model 
organism due to its unique life cycle. When food is 
present the Dictyostelium lives as a unicellular 
amoeba. However, when food becomes scarce and 
the cell starves, aggregation of many unicellular 
amoebae is seen as they form a motile, multicellular 
“slug”. This slug responds to stimuli in its 
environment, particularly light, and moves to find a 
more suitable position upon which it forms a fruiting 
body for spore dispersion. While the means by which 
the slug moves is not fully understood, response to 
cAMP waves and varying intensity and quality of light 
as well as gravity are believed to be the most 
plausible reasons. In this experiment, slug 
movement of Dictyostelium was examined under the 
effects of red and blue light, as well as antigravity 
conditions which were produced by a clinostat. Blue 
light was observed to have the most effect on slug 
movement, while red light had the least effect on 
slug movement. Results also exhibit that gravity 
does affect slug movement. Slugs in stationary 
(non-gravity manipulated) plates showed affinity 
toward light, but slugs on a clinostat exposed to the 
same wavelength of light generally showed a higher 
affinity for that light. Slugs grown in the dark 
showed a preference for gravitaxis, indicating 
gravity has an effect on slug movement, but the 
slug’s response to light appears preferential to 
gravity. 
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Biomimetic Poly(Acrylic Acid) Fiber Scaffolds for 
Biomedical Applications 
Authors: Kayla Churchwell, Sharon K. Hamilton – 
Ouachita Baptist University 
Advisor: Sharon K. Hamilton – Ouachita Baptist 
University 
Electrospinning of nanofibers has been explored 
over the past several decades for a variety of 
applications. While electrospinning biopolymers 
may be a challenge, due to their inconsistent 
rheological and gelling behaviors, the resulting 
nanofibrous webs could act as a platform for 
biomedical applications. The incorporation of 
biomimetic molecules into nanofibrous dressing 
using synthetic biomolecule analogs will reduce the 
costs associated with the traditionally used 
biomolecules. These molecules in the nanofibrous 
dressing will also be capable of mimicking both 
structure and morphology of the body’s native 
extracellular matrix, which can facilitate the natural 
wound healing process in the human body.  The 
purpose of our research was to develop a collagen 
strand analog from poly(acrylic acid) (PAA) via the 
coupling of functional groups to the carboxylic acid 
residues of PAA. The selected functional groups 
represent the amino acids present in collagen. The 
resulting biomimic was analyzed by ¬1H NMR 
spectroscopy and infrared spectroscopy to verify the 
attachment of each functional group to the PAA 
backbone.  Once the biomimetic molecule was 
synthesized, we electrospun solutions of the 
biomimetic-PAA with chitosan and poly(vinyl 
alcohol) and the morphology of the resulting 
nanofiber scaffolds was analyzed. In vitro studies of 
the fiber mats are forthcoming as are cellular 
response assays. This material with the collagen 
strand analog could potentially provide a low-cost 
dressing that will promote cell proliferation while 
inhibiting bacterial infection which could cause 
complications in the body’s wound healing process.  
 
 

EPR Spectroscopic Determination of Divalent Metal 
Ion Coordination in DNA Hairpin Loops 
Authors: Harrison Russell, William Gunderson, Julie 
Gunderson – Hendrix College 
Advisor: Julie Gunderson – Hendrix College 
Slipped-strand DNA structures can form when 
complementary repeating sequences on a single-
strand pair up to form thermodynamically stable 
hairpins. The formation of hairpin structures is 
hypothesized to contribute to the expansion of 
nucleotide repeat tracts, which are mutations 
associated with the development of many hereditary 
and anticipative neurodegenerative diseases in 
humans. Divalent metal cations play important 
structural roles in DNA molecules. Since the cellular 
concentration of Mg2+ is higher than other divalent 
metal cations, it is generally assumed to be the most 
important divalent metal coordinated to DNA. The 
binding properties (number of sites n and binding 
affinity KD) of Mg2+ to slipped-strand DNA 
structures is unknown. Since Mg2+ is 
spectroscopically silent and cannot be observed 
directly, identification of the divalent metal cation 
coordination requires substitution of Mg2+ with 
another metal ion. Here, we replace Mg2+ with 
Mn2+ since the metals have similar ionic radii. 
Mn2+ is a paramagnetic metal ion, allowing 
observation of the metal coordination using electron 
paramagnetic resonance (EPR) spectroscopy. In this 
study, DNA hairpins of varying sequence and length 
were titrated with Mn2+ in buffers containing 
differing concentrations of NaCl. The concentration 
of Mn2+ coordinated to the DNA hairpins is 
calculated from room temperature EPR spectra and 
fit to the binding curve. The binding properties of 
Mg2+ to DNA hairpins were indirectly calculated 
through competitive binding studies with both 
Mn2+ and Mg2+. DNA hairpins with no stem base-
base mismatches have a single Mn2+ binding site. 
The introduction of base-base mismatches to the 
hairpin stem allows for the coordination of 
additional Mn2+ ions, with a larger KD. In the 
presence of Mg2+, the stoichiometry of Mn2+ 
coordination to the DNA hairpins remains the same 
but with weaker affinity. Calculations show that the 



 
KD for Mg2+ is 20-fold higher than the KD for 
Mn2+. 
Experimental Investigation of Solvatochromic 
Molybdenum(III) Complexes for Potential Use in 
Dye-Sensitized Solar Cells 
Authors: Keren Lee, Will Eckenhoff – Rhodes 
College 
Advisor: Will Eckenhoff – Rhodes College 
Solvatochromism is the property of a compound that 
causes it to change color based upon the polarity of 
the solvent in which it is dissolved. This 
phenomenon is most strikingly evinced by a 
compound’s variable appearance in solvents of 
differing polarities. We previously discovered that 
[Mo(bpy)Cl4]- (bpy = 2,2’-bipyridine) is highly 
solvatochromic, shifting over 100 nm in different 
solvents. Substitution of the bipyridine ligand 
indicated that electron-donating methyl groups 
(dmbpy) slightly blue-shifted the solvatochromism, 
while strongly electron-withdrawing carboxylic acid 
groups (dcbpy) red-shifted it. These observations 
correlated with electrochemical analysis which 
showed that the Mo(III)/Mo(II) couple was very 
sensitive to the substituents while the Mo(IV)/Mo(III) 
couple was not. However, initial investigations 
making dye sensitized solar cells (DSSCs) using 
[Mo(dcbpy)Cl4]- indicated that it degraded under 
these conditions. We sought to improve its stability 
by synthesizing an analogue of the original 
[Mo(bpy)Cl4]- by replacing the chloride ligands with 
isothiocyanate. Initial investigations with 
[Mo(bpy)(NCS)4]- indicate that it has a smaller 
solvatochromic range that its chloride counterpart. 
We will synthesize [Mo(dcbpy)(NCS)4]- next, fully 
characterize it, and then test under DSSC conditions. 
 
Investigation of Förster Resonance Energy Transfer 
(FRET) in Ionic Materials (IMs) 
Authors: Caroline Kornelsen, Amanda Jalihal, 
Noureen Siraj – University of Arkansas Little Rock 
Advisor: Noureen Siraj – University of Arkansas 
Little Rock 
Förster Resonance Energy Transfer (FRET) is a non-
radiative energy transfer process between two light-
sensitive molecules—a “donor” and an “acceptor”—

that is currently exploited in many biomedical 
applications. However, conventional FRET-based 
systems are covalent and often developed using 
multistep, time-consuming syntheses protocol. 
Herein, we introduce a new class of compound, ionic 
materials (IMs), to develop a FRET material using a 
simple single-step ion exchange reaction. FRET has 
previously been reported using room temperature 
ionic liquids (RTILs) and IMs where these materials 
acted as solvents, donor ions, or acceptor ions. 
However, FRET has not yet been investigated in IMs 
that are composed of both donor and acceptor ions. 
In this study, FRET-based ionic materials providing 
both donor and acceptor ions were synthesized 
using a novel metathesis synthesis, which is 
advantageous over conventional preparations due to 
its simplicity, low cost, high yield, and eco-friendly 
characteristics. Photophysical characterization was 
performed to investigate the full potential of these 
material for biomedical applications.  
 
Synthesis of a Melanin Concentrating Hormone 
Receptor 1 Analog to use as a means to Eliminate 
Substance Addiction 
Authors: Britny Kirkpatrick, Jim Tarrant – Harding 
University 
Advisor: Jim Tarrant – Harding University 
Melanin Concentrating Hormone Receptor 1 is 
located in the lateral hypothalamus of the brain and 
controls reward responses such as feeding, 
sleeping, sexual activity, and substance usage. 
Previous research has indicated that by blocking 
MCHR-1 it is possible to reduce the reward response 
seen while abusing controlled substances. A 
multistep synthesis was created to build an analog 
that could bind and inhibit reward responses from 
MCHR-1. The synthesis included major reactions 
such as Red-Al Oxidation, Schotten-Baumann, 
Horner-Wadsworth-Emmons, and catalytic 
hydrogenations. Liquid Chromatography-Mass 
Spectrometry and Proton Nuclear Magnetic 
Resonance were used to determine the proper 
identity of each product. The data confirmed the 
identity of the expected products from synthesis. In 
conclusion, synthesis should be completed once 



 
more with no intervention to build the analog, 
confirming the identity of the product before 
moving to the next reaction. Afterwards, a primary 
receptor cell assay should be completed to 
determine the effectiveness of the product as a 
MCHR-1 antagonist and determine if further 
research would be scientifically valuable. 
 
Iron-heteroscorpionates with tunable magnetic 
properties 
Authors: Ali Abdulrahim, Patrick Desrochers -  
University of Central Arkansas 
Advisor: Patrick Desrochers – University of Central 
Arkansas  
Scorpionates are effective facial chelates with 
predictable bonding patterns involving almost every 
metal ion on the periodic table. Heteroscorpionate 
variants of this chelate-class exhibit unique 
asymmetry in metal-complexes. The ligand Tp’ was 
created in our lab (Inorg. Chem. 2011, p. 1931) 
through simple triazole-for-pyrazole substitution 
and now is made efficiently by microwave heating. 
The present work describes Fe(Tp’)2, a deep orange 
iron(II) form, whose structure of its cis-Fe(Tp’)2 
isomer was confirmed by single crystal XRD. An 
array of methods characterized these complexes, 
including paramagnetic 11B NMR, Infrared, MALDI, 
and UV-Vis spectroscopy. The iron(II) form is 
characterized by unique intense MLCT in the visible 
region; this MLCT is red shifted in the deep purple 
iron(III) form. Collectively, our lab has shown 
M(Tp’)2 to be applicable across a range of first-row 
transition metals (Mn, Fe, Co, Ni). The iron(II) form 
also shows interesting spin-crossover (SCO, high 
spin/low spin equilibrium) at room temperature. 
Nominal HS/LS switching temperatures are unusual 
and increase the applicability of our compound class 
to more mainstream applications. Thermochemical 
Keq and enthalpies were determined for this SCO 
equilibrium. Detailed descriptions of this tunable 
magnetic behavior of Fe(Tp’)2 can inform efforts to 
use less expensive metal ions like iron for 
biomedical (MRI contrast agents) and high-tech 
applications (cell phone speakers, hybrid-electric 

motors) that frequently rely on far more expensive 
and toxic rare earth metals. 
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Growth and Characterization of 1T and 2H 
Transition Metal Dichalcogenides 
Authors: Anna Corbitt, Jin Hu, Md Rafique Un Nabi 
– Southern Arkansas University 
Advisor: Jin Hu – University of Arkansas Fayetteville 
Transition metal dichalcogenides display diverse 
quantum properties that closely associate with the 
crystal lattice structure. In this study, we investigate 
the controlled synthesis of the 1T phase of the 
transition metal dichalcogenides, TaS2 and TaSe2. 
Specific growth parameters including temperature 
profile and starting materials have been used to 
produce the desired 1T phase. The obtained crystals 
have been examined by X-Ray diffraction which 
confirmed the formation of the 1T phase. This 
research was made possible by the National Science 
Foundation funded Research Experiences for 
Undergraduates program (NSF Award 1851919) and 
was supported by the University of Arkansas. 
 
Improving Research Output Through A Transition 
to Graph Databasing Methods 
Authors: Andrew He, Ahmad Baghal – University of 
Arkansas Fayetteville 
Advisor: Ahmad Baghal – University of Arkansas for 
Medical Sciences 
Abstract In modern medical settings, a relational 
database is commonly used to hold digital data. 
However, in large scale databases, a relational 
database can get rather complex and hard to 
understand for non-database experts – for a large 
medical facility handling thousands of patients, 
databases are composed of hundreds of separate 
tables. Additionally, to extract data from a relational 
database, researchers or data scientists must have 
deep knowledge of the database schema and a 
database management language. While this method 
works, my research is attempting to show a different 
approach to store data, in the form of graph 
databases. A graph database is more visually 



 
intuitive, and its emphasis and ability to visualize 
groups of nodes and the relationships between them 
leads to a data-driven discovery approach, versus 
the traditional hypothesis-driven discovery [1]. A 
researcher using a graph database can simply open 
a graph database visualization tool and observe 
individual nodes and their connections to other 
nodes, leading to the discovery of connections and 
relationships between data points that may have 
been overlooked. A graph database is still able to 
support the traditional methods of research – a 
researcher can query a graph database to receive 
contextualized and relevant data. Graph databases 
will have a lasting impact in the medical field. 
Clinically, a graph database is able to act as the 
backbone for a medical diagnostic tool based on 
existing patient information due to an increased 
focus on connectivity and relationships between 
data, or a recommendation system for medications 
and procedures. In research, usage of a graph 
database can lead to increased research output from 
enhancing the context of many different data points. 
The goal of this study is to discover specific 
advantages of graph databases over relational 
databases in a medical setting, as well as create a 
basic implementation of a graph database using 
Neo4J [2], coupled with an application that allows 
users to access the graph database and query it with 
ease. This three-pronged approach will demonstrate 
the effectiveness of graph databases in representing 
the complex relationships between data points 
generated in medical facilities, as well as 
demonstrate the benefits a transition to graph 
database models could generate for researchers and 
medical facility users. 
 
Bacterial Motility and Chemotaxis at Different 
Concentrations of Magnesium Sulfate 
Authors: Kayleigh Johnson, Pradeep Kumar – 
University of Arkansas Pine Bluff 
Advisor: Pradeep Kumar- University of Arkansas 
Fayetteville 
Europa, one of Jupiter's moons, possesses a thick, 
icy crust on the surface and a liquid water ocean 
beneath it running several kilometers deep. If one 

has to look for life anywhere else in our solar system 
besides Earth, Europa is probably the best 
candidate. The life the we know of requires liquid 
water and Europa possesses 2-3 times the volume 
of liquid water on Earth. It has a solid core and 
volcanic activity similar to earth and may bring out 
chemicals in a critical concentration that may have 
started a life in the ocean. However, the life there 
must be adapted to high hydrostatic pressure, low 
temperature and other chemicals present there. 
Geochemical models suggest existence of high 
concentrations of magnesium sulfate. Besides the 
growth and division, motility of bacterial cells is an 
important characteristic that allows them to search 
food. We have studied the effect of high salt 
concentration of magnesium sulfate on the motility 
of a mesophilic bacteria, Escherichia coli. We find 
that motility of bacteria depends on the growth 
stages of the cells for all the salt concentrations 
studied here. For 0% salt concentration, the motility 
characterized by average instantaneous velocity 
increases and then saturates towards a constant 
value. Similar behavior of the motility was observed 
for 1% salt concentration. However, for this salt 
concentration motility remains small until the cells 
reach a higher optical density as compared to 0% salt 
concentration. For the 2% salt concentration, we find 
a monotonically decreasing motility of bacteria with 
growth stage of the cells. For all the experiments, 
Escherichia coli (E. coli) K12 strain MG1655 was 
used. Cells were first grown in a LB agar solid media 
in a petri dish. A single colony of the cells were then 
transferred to LB liquid media and were incubated in 
a shaking incubator until the optical density (OD) 
reached 0.6. For experiments with different salt 
concentrations (0%,1%, and 2% (w/v)), these cells 
were transferred into fresh media with respective 
salt concentration with very small OD and then 
further grown in a shaking incubator and the cells 
were taken out at different optical densities for 
imaging. Our results suggest that high 
concentration of the magnesium sulfate does not 
promote the formation of flagellar filaments. To 
further investigate the chemotaxis of the bacteria in 
a gradient of magnesium sulfate, we created a 



 
microfluidic gradient device using soft 
photolithography. The gradient was quantified with 
a fluorescent dye and water. We obtained the 
gradient as expected. This will allow us to study the 
behavior of these cells in salt concentration to 
investigate if these cells can sense high and low 
concentration of magnesium sulfate. 
 
Addressing Data integrity Problem in Medical 
Embedded Systems at Various Abstraction Levels 
Authors: Hassan Khanaferi, Ahmad Patooghy, Olcay 
Kursun – University of Central Arkansas 
Advisor: Ahmad Patooghy, Olcay Kursun – 
University of Central Arkansas 
Embedded systems are used in many biomedical 
applications such as surgery-assistive robot 
systems, stimuli sensitive systems that conduct 
controlled delivery of drug into the body, AI-enabled 
adaptive prosthetics and so on. In general, these 
systems collect some types of patient data, e.g., 
blood pressure, heart rate, gait, and physical 
activity, through sensor devices. In the Internet-of-
Medical-Things (IoMT) paradigm, the collected data 
is lightly preprocessed and then sent over the 
Internet connection to cloud for further processing 
or to medical personnel (doctors/caregivers) for 
telehealth-based decision making. However, 
implementation-level realities impact the reliability 
of data sampling and transmission process in IoMT 
devices. As existing high-level control models 
mostly ignore such implementation-level issues, 
compensation mechanisms should be incorporated 
in the design of IoMT device to address the problem 
as close as possible to its roots. There are various 
sources of noise that alter the integrity of data 
collected in an IoMT device. One source of such 
noise is the sensor inaccuracy, i.e., sensors may 
show unstable (spiky) outputs even if their 
triggering input is stable; for example, we have used 
SW-420 vibration sensor placed on the table with no 
movement to sense, but the sensor produced noisy 
and spiky outputs. Although some sensors used in 
IoMT devices may be tunable (a tuning screw on the 
sensor board that may be used to adjust the 
amplitude range of the triggering input), tuning 

feature is not available for some others, for 
example, MMA-7660 3-Axis motion detection 
sensor does not support this feature. Another 
source of noise is the sampling rate variations in a 
typical IoMT device. This is due to 1) transmission 
delay variation that happens once the IoMT device 
sends the data over the Internet, 2) signal’s jitter 
that naturally happens in electrical systems, and/or 
3) variations in task execution time in the IoMT 
device. In this study, we address sensor inaccuracy 
and the sampling rate variation problems and 
propose a hardware/software co-design to improve 
the robustness of a generic demonstrative IoMT 
device in order to mitigate these sources of noise in 
the collected data. Our demonstrative device is an 
embedded system with an Arduino board that 
collects data from its sensory sub-system (as data 
collecting IoT devices typically do). We have used 
two types of sensors: vibration sensor (SW-420) and 
3-Axis motion detection sensor (MMA-7660). Our 
experiments include using (i) sensor-level 
techniques such as using multiple copies of the 
sensors to differentiate the signal and noise 
patterns, (ii) hardware design techniques based on 
buffering and on-chip timers to provide a level of 
timing guarantee, (iii) software level techniques such 
as band-pass filtering and simple machine learning 
algorithms for outlier detection. Finally, the 
proposed techniques are evaluated to investigate 
their impact on eliminating sensor noise and the 
data sampling variations of the generic IoMT device. 
 
Investigation of the Phase Structure of Hermite-
Gauss Laser Beams 
Authors: Nathan Murillo, Surendra Singh, Reeta 
Vyas – Oklahoma Baptist University 
Advisor: Surendra Singh – University of Arkansas 
Fayetteville 
Investigation of the Phase Structure of Hermite-
Gauss Laser Beams, Nathan Murillo1, Reeta Vyas2 
and Surendra Singh2, 1) Physics Department, 
Oklahoma Baptist University, Shawnee, OK 74804, 
2) Physics Department, Univ. of Arkansas, 
Fayetteville, AR 72701. Phase profiles of Hermite-
Gauss laser beams are experimentally investigated 



 
using their interference with a plane wave and 
diffraction by a single slit. The results are 
compared with those for Laguerre-Gauss vortex 
beams and implications for determining beams 
parameters based on diffraction and interference 
are discussed. Supported by NSF. 
 
Design and implementation of 3D printable 
optomechanical components 
Authors: Dylan W. Mitchell, Ryan G. Bullis, Julie E. 
C. Gunderson – Hendrix College 
Advisor: Julie Gunderson – Hendrix College 
Fused Filament Fabrication (FFF) 3D printing is a 
process by which three-dimensional objects are 
created by depositing layers of a material onto a 
hard, flat surface by a robot. It is often referred to 
as an ‘additive manufacturing’ technique because 
material is added in successive layers to create an 
object. Because many scientific applications require 
parts that are expensive to purchase or 
manufacture, 3D printing custom parts for scientific 
instrumentation can save (shipping and/or 
manufacturing) time and money, and it requires only 
one compact, computer-controlled robot. Thus, 3D 
printable scientific parts and equipment can drive 
down the costs of scientific research and can 
advance the pace of research progress. Here, we 
present a library of 3D printable optomechanical 
components that are compatible with commercial 
optomechanical parts. These components were 
tested for their optical stability and durability in 
home-built optical systems constructed entirely 
from 3D printed optomechanical components, and 
we demonstrate that optical systems built using 3D 
printable optomechanical components are 
comparable to their more expensive, commercially 
available counterparts. Thus, we expect our library 
of 3D printable optomechanical components to find 
utility in scientific research and teaching 
laboratories. 
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1A. Phosphorylation regulates CAP1 (Cyclase-
Associated Protein 1) functions in the motility and 
invasion of pancreatic cancer cells 

Auburn Ramsey, Alyssa Rowland, Huhehasi Wu, 
Rokib Hasan, Haitao Zhang, Joshua Gray, Dominic 
Williams, Morgan Miller, Faith Allen, Virlan Lee, 
Thomas Kelly & Guolei Zhou, Department of 
Biological Sciences, Arkansas State University, 
Arkansas State University 

Pancreatic cancer has the worst prognosis among 
major cancers, largely due to its highly invasive 
property. Insights into molecular mechanisms 
underlying the metastatic progression of cancer 
cells are imperative for improving the treatment 
outcomes for the dreadful disease. This project 
focused on roles of the actin-regulating protein 
CAP1, as well as its phosphor-regulation through 
the S308/S310 tandem regulatory site, in 
pancreatic cancer cells. Knockdown of CAP1 in 
PANC-1 and AsPC-1 cancer cells reduced cancer 
cell motility and invasiveness, whereas no evidence 
supports up-regulation of CAP1 in cancer cells. In 
contrast, elevated phosphorylation of CAP1 was 
detected in cancer cells. Moreover, re-expression 
of the phospho mutants that mimic either the 
phosphorylated or dephosphorylated CAP1 that 
resist transient phosphorylation, failed to rescue 
the reduced cell invasiveness caused by loss of 
CAP1 function. Furthermore, treatment of cells with 
serum or Platelet-Derived Growth Factor (PDGF) 
induced dephosphorylation of CAP1, suggesting 
that CAP1 likely relays extracellular signals to 

control cancer cell invasiveness. These findings 
may ultimately open up avenues for targeting CAP1 
or its regulatory cell signals in pharmacological 
interventions for suppressing the invasive cycle of 
pancreatic cancer. 

 
 

1B. Phosphorylation regulates CAP1 (Cyclase-
Associated Protein 1) functions in the motility and 
invasion of pancreatic cancer cells 

Auburn Ramsey, Alyssa Rowland, Huhehasi Wu, 
Rokib Hasan, Haitao Zhang, Joshua Gray, Dominic 
Williams, Morgan Miller, Faith Allen1, Virlan Lee, 
Thomas Kelly,& Guolei Zhou, Department of 
Biological Sciences Arkansas State University, 
Arkansas State University 

Pancreatic cancer has the worst prognosis among 
major cancers, largely due to its highly invasive 
property. Insights into molecular mechanisms 
underlying the metastatic progression of cancer 
cells are imperative for improving the treatment 
outcomes for the dreadful disease. This project 
focused on roles of the actin-regulating protein 
CAP1, as well as its phosphor-regulation through 
the S308/S310 tandem regulatory site, in 
pancreatic cancer cells. Knockdown of CAP1 in 
PANC-1 and AsPC-1 cancer cells reduced cancer 
cell motility and invasiveness, whereas no evidence 
supports up-regulation of CAP1 in cancer cells. In 
contrast, elevated phosphorylation of CAP1 was 
detected in cancer cells. Moreover, re-expression 
of the phospho mutants that mimic either the 
phosphorylated or dephosphorylated CAP1 that 
resist transient phosphorylation, failed to rescue 
the reduced cell invasiveness caused by loss of 
CAP1 function. Furthermore, treatment of cells with 
serum or Platelet-Derived Growth Factor (PDGF) 
induced dephosphorylation of CAP1, suggesting 
that CAP1 likely relays extracellular signals to 
control cancer cell invasiveness. These findings 
may ultimately open up avenues for targeting CAP1 
or its regulatory cell signals in pharmacological 



 
interventions for suppressing the invasive cycle of 
pancreatic cancer. 

 

2A. Metabolic pathways associated with serotonin 
potentiation of vasoconstriction in rat mesenteric 
arteries 

Madison Craig, Aiden Brummett, Jamie Dalton, 
Biological Sciences, Arkansas Tech University 

Previous research suggests that 
sphingosylphosphorylcholine (SPC) induces 
vasocontraction of rat mesenteric arteries and 
voltage-gated calcium entry into vascular smooth 
muscle via NADPH oxidase 1 (NOX1) and reactive 
oxygen species (ROS) through phospholipase C 
(PLC) and protein kinase C epsilon (PKCɛ) -
dependent activation (Shaifta et al, 2015). 
Similarities with other studies indicate that other 
Gq protein coupled-receptors (GqPCR) associated 
with the activation of PLC and PLC-coupled 
agonists could elicit the same effect with 
significant implications for vascular regulation and 
disease (Altmann et al, 2003). The purpose of this 
study was to determine if serotonin induced 
vasoconstriction occurs in rat mesenteric arteries 
and if it activates the same pathway. Our results 
indicated that that serotonin does elicit 
vasoconstriction in mesenteric arteries, and our 
next step will be to elucidate the pathway. Like 
SPC, serotonin is released from activated platelets 
and is known to activate the 5-
Hydroxytryptamine2A receptor-coupled PLC 
pathway (Kurrasch-orbaugh et al, 2002; Chen et al, 
2018). Also, serotonin is known to elicit 
vasoconstriction in mammary arteries and coronary 
arteries (Lamin et al, 2018). For these reasons, we 
hypothesize that serotonin may follow the same 
PLC activated pathway as SPC. Elucidating the 
specific pathway for vasoconstriction in mesenteric 
arteries can lead to drug development to block the 
pathway and reduce systemic hypertension. A wire 
myograph was used to measure isometric tension 
of rat mesenteric arteries exposed to serotonin. 

The arteries were suspended in physiological saline 
(PSS), gassed with 5% CO2 balanced air, with a pH 
7.4 at 37°C, and pre-conditioned by repeated 
exposure to 80mmol/L [K+] physiological saline 
(PSS) and then given 30 minutes to stabilize. The 
arteries were challenged with sequential 5-minute 
applications of PSS containing 25mmol/L [K+] to 
cause a small depolarization-induced rise in 
tension (Shaifta et al, 2015). Then serotonin 
(1µmol/L) (Shaifta et al, 2015), was added to the 
bath, and the procedure repeated at 15-minute 
intervals for 75 minutes in the continued presence 
of serotonin. Tension as a percent of the control 
was measured after each application. Statistical 
significance was measured using a repeated 
measures ANOVA and Tukey post hoc. To 
determine the metabolic pathway for serotonin 
vasoconstriction, arteries will be incubated with 
pharmacological inhibitors, U73122 (PLC inhibitor, 
10 µmol/L), Go6983 (broad-spectrum PKC 
inhibitor, 3µmol/L), rottlerin (putative PKCδ 
inhibitor, 1 µmol/L), Go6976 (inhibitor of 
conventional but not novel PKC, isoforms, 
3µmol/L), PKCɛ translocation inhibitor peptide, and 
Y27632 (Rho Kinase inhibitor, 3 µmol/L) for 15 
minutes, and two control depolarizations will be 
performed before serotonin is added as above. 
Statistical analysis will be performed with a two-
way ANOVA and a Holm-Sidak post hoc (Shaifta et 
al, 2015). If these studies suggest that serotonin 
does follow the same PLC and PKCɛ pathway for 
vasoconstriction as SPC, then further investigation 
next year will include determining if NOX1 is 
responsible for the generation of ROS, and if ROS is 
responsible for serotonin-induced potentiation of 
contraction. 

 
2B. Relative Gene Expression Study on Centruroides 
vittatus: Investigating Sodium Toxin Gene Activity 

Tsunemi Yamashita, John Sisco, Chloe Hughes, 
College of Natural and Health Sciences, Arkansas 
Tech University 



 
Scorpions release venom when capturing prey or 
fighting off predators, and a large portion of this 
venom consists of neurotoxins. The area in the tail 
where the venom is produced and housed is called 
the telson gland. The neurotoxins produced are 
mostly composed of a combination of different 
sodium toxins which alter the kinetics of sodium 
channel gating in the nervous system cells where 
they have been injected. This exploratory study on 
the sodium β toxin gene activity for the striped 
bark scorpion, Centruroides vittatus, specifically 
focused on gathering relative quantification data 
for eight neurotoxin variants in particular: Na668, 
Na667, Na1210, Na654, Na689, CsBeta, CvAlpha, 
and Na3066. This was accomplished by 
quantitative real-time polymerase chain reaction, 
or qRT-PCR. Preliminary experiments have been 
conducted on both male and female organisms by 
which threshold values yielded from these have 
been statistically analyzed within biological 
replicates as well as computationally analyzed 
through the ΔΔCt method, which has gathered a 
tentative ratio of activity for these gene variants. 
The goal of this study was to determine the level of 
expression for the different sodium β toxin genes 
in the telson gland relative to body tissue in male 
and female scorpions of the eastern population. 
Bioinformatic research was also conducted to 
compare the amino acid sequences of the toxins 
used in our study to those used in a similar 
research. This concluded that our toxins used 
stood apart from those used in another research. 
This information may one day be used to help 
develop antitoxins for medical use. 

 

3A. Unraveling Breast Epithelial Response to 
Adiposity in Non-Diseased Premenopausal Women 

Jon Ward, Iad Alhallak, Keith Wolter, Rosalia 
Simmen, Molecular/Cellular Biology, Harding 
University 

Breast cancer is the most common cancer and the 
second leading cause of cancer-related deaths in 

women. Despite advances in the screening and 
early diagnosis of breast cancer, overall mortality 
rates remain high. Obesity constitutes a risk factor 
for breast cancer since it results in metabolic 
dysfunctions that lead to chronic inflammation, a 
known promoter of cancer growth and a major 
factor in breast cancer recurrence and patient 
survival. Epidemiological studies have indicated 
that breast cancer risk is lower in obese, pre-
menopausal women; by contrast, obesity is 
positively associated with higher breast cancer risk 
in postmenopausal women. The mechanism for the 
paradoxical inverse relationship between breast 
cancer risk and obesity in premenopausal women is 
unknown, but obese pre-menopausal women have 
higher incidence of the highly aggressive triple 
negative breast cancer. The overall objective of 
research in our laboratory is to define the early 
steps that derail the normal growth of breast 
epithelial cells, leading to abnormal proliferation 
and progressing to tumor phenotype. To this end, 
we aim to elucidate whether obesity (measured by 
body mass index, BMI) and breast adiposity 
(hyperplasia and hypertrophy) exhibit distinct 
effects on breast epithelial biology. To address 
this, we have collected breast tissue from 
premenopausal non-obese (NO, BMI<30) and 
obese (O, BMI>30) women with no breast cancer 
and undergoing breast reduction surgery at the 
Department of Surgery, University of Arkansas for 
Medical Sciences (IRB#206329). Breast glandular 
tissue were dissected from breast adipose tissue 
and were analyzed for gene expression by 
quantitative polymerase-chain reaction (QPCR), and 
for protein expression by immunohistochemistry of 
formalin-fixed breast tissue sections using specific 
antibodies. The expression levels of genes 
associated with steroid hormone signaling 
(estrogen receptor-α and -β, progesterone 
receptor-total and PGR isoform-B, Kruppel-like 
factor-4 and -9); inflammation (interleukin -6 and 
-8); apoptosis (BcL-2, Bax); tumor suppression 
(PTEN, p53) and promotion (Notch-1) and cellular 
proliferation (Cyclin D1) were evaluated in breast 
glandular tissue of O vs. NO women. Levels of IL-6, 



 
IL-8, BAX, Notch-1, Cyclin D1, ER-α, ER-β and 
KLF-9 genes were significantly higher (P<0.01) in 
NO than O women, while those for PR and PR-B 
tended to be higher for O than NO women. No 
differences in expression levels were noted 
between O and NO for the rest of the genes. 
Analyses of expression levels of PTEN, KLF9 and 
PGR proteins indicate significantly higher PTEN 
expression in non-obese samples, but no 
difference was detected in KLF9 or ER-α protein 
expression. Our collective findings suggest that 
obesogenic status and breast adiposity may have 
distinct early effects on breast glandular tissue of 
premenopausal women that may drive 
susceptibility to breast cancer. (Funding-INBRE and 
UAMS Barton Pilot Grant Award). 

 

3B. Alignment-free Construction of Pan-genomes 

Matthew Thompson, Kaleb Abram, Zulema 
Udaondo, David Ussery, Department of Biology, 
Harding University 

A ‘pan-genome’ is the collection of all genes within 
a group of genomes, usually from the same 
species. Pan-genomes can be used to investigate 
population structures, and they are used frequently 
to analyze bacterial populations. Many software 
tools have been developed for pan-genome 
construction, and they can be broadly separated by 
their use (or non-use) of sequence alignment 
methods. The use of alignment-free sequence 
comparison methods has increased as more 
genomes have become available because 
alignment-free methods are able to process larger 
amounts of data in a shorter amount of time when 
compared to existing sequence alignment 
methods. To construct a pan-genome using 
alignment-free methods, protein sequences must 
be converted to vector representations. Sequences 
are analyzed by counting and recording the 
occurrence of all subsequences of length k (k-
mers), and a vector of k-mer frequencies is created 
to represent each sequence. To optimize the speed 

of pan-genome construction, we are developing a 
novel gene representation method that converts 
gene sequences into vector representations that 
encode biochemical attributes of each gene 
sequence. In our methodology, proteins from each 
genome will be represented by vectors of specific 
amino acid k-mer frequencies such as the top 3 
most occurrent 4-mers, the top 3 most occurrent 
4-mers containing polar amino acids, etc. We are 
testing multiple gene representation criteria to 
create specific, low-dimensional vectors that will 
aid protein similarity calculations for rapid pan-
genome construction. Improved pan-genome 
analyses will enable researchers to investigate 
population-scale bacterial genetics and may 
provide insight into the mechanisms and spread of 
virulence and antibiotic resistance. 

 

4A. Free-radical signaling promotes a pro-
inflammatory response to beta-amyloid in cultured 
microglia. 

Genry, Landon; Wilcox, A.; and Donley, D., Biology, 
Harding University 

Microglial cells are the immune cells of the central 
nervous system and activate in response to cellular 
stress. Free radical generation causes cellular 
stress through oxidation of macromolecules. This 
oxidative stress is a feature of Alzheimer’s Disease 
(AD) and a putative mechanism by which elevated 
brain iron contributes to neurodegeneration. 
Abnormal cleavage of amyloid precursor protein 
(APP) results in production and build-up of 
aggregate prone beta-amyloid 1-42 (AB1-42) , an 
early pathological event in AD. During 
neurodegeneration, elevated iron is associated with 
prolonged microglial activation and disease 
progression. Despite the association of microglial 
activation with oxidative stress during AD, the role 
of free radical signaling in the microglial response 
to AB1-42 is not well understood. We used 
cultured microglia (IMG cells) to investigate the 
hypothesis that iron and free radicals alter 



 
microglial responses to soluble AB1-42. To study 
the impact of iron, IMG cells were cultured in iron-
supplemented or control media for 72 hours then 
stimulated with AB1-42 for 24 hours. Pro-
inflammatory markers, including cytokine 
production and CD68 expression, were significantly 
increased by AB1-42 but not by elevated iron. 
Interestingly, elevated iron significantly increased 
phagocytosis in both vehicle and AB1-42-
stimulated cells compared to their respective 
controls. These data suggest that iron alters the 
functional response of microglia to AB1-42. To 
address the role of free radicals, IMG cells were 
stimulated with AB1-42 in the presence and 
absence of N-tert-Butyl-alpha-phenylnitrone 
(PBN), a spin trap that blocks the generation of free 
radicals. PBN significantly decreased TNF-alpha 
and IL-6 production and there was a trend toward 
decreased phagocytosis in AB1-42 stimulated cells. 
This evidence demonstrates that free radical 
signaling participates in the pro-inflammatory 
response to AB1-42 by microglia. Together, our 
data suggests that oxidative stress due to elevated 
iron may contribute to the inflammatory microglial 
phenotypes observed in Alzheimer’s disease. 

 

4B. Plant cell-derived growth factors for ex vivo 
mass production of red blood cells. 

Hasara Abeygunaratne, Xioting Wang, Tristen 
Wright, Colton Batten, Uddhab Karki, Carmela 
Unnold and Jianfeng Xu, Department of Biological 
Sciences, Arkansas State University 

Generation of red blood cells from hematopoietic 
stem cells (HSCs) used for blood transfusion 
represents one of the focus in regenerative 
medicine. Erythropoietic growth factors (eGFs), 
including stem cell factor (SCF), interleukin 3 (IL-3) 
and erythropoietin (EPO), are vital for proliferation 
and differentiation of HSCs into mature red blood 
cells (RBCs) ex vivo. However, massive production 
of RBCs requires significant quantity and high 
quality of eGFs, making manufacturing at large 

scale cost prohibitive. Plant cell culture is proposed 
to be a promising bioproduction platform for 
growth factors based on the advantages of, fast 
growing, no risk of human pathogen, and easy 
downstream separation and purification. However, 
low protein productivity is a common bottleneck 
towards commercialization of this production 
platform. This bottleneck is addressed by the 
proprietary “designer HypGP engineering” 
technology that leverages the plant-specific 
hydroxyproline (Hyp)-O-glycosylation code to 
design and engineer novel Hyp-O-glycosylated 
peptides (HypGP) in plant cells. The engineered 
HypGP can function as a molecular carrier to 
dramatically increase the secreted yields of fused 
proteins in plant cell culture. In this study, eGFs 
were expressed in tobacco BY-2 cells with a HypGP 
tag either at N-terminus or C-terminus. The 
secreted protein yields were determined. The 
biological activities of the secreted eGFs were 
assayed for their function in stimulating the 
proliferation of TF-1 cell line (human erythroblast 
cells). Our research may provide a novel and 
promising plant cell-based platform to produce 
large quantity of eGFs that facilitate the 
hematopoietic stem cell research and clinical 
applications. 

 

5A. Initial Microbial Survey of a Potentially 
Ecologically Unique Cave System 

Quincy Gragg, Lauren Camp, Cecily Rodriguez, 
Kaylie Wheeless, Chris Taylor, Department of 
Biology, Henderson State University 

Microbial samples were collected from an 
incompletely explored cave system within the 
Highland Rim geologic region of central Tennessee, 
first entered about 2005 and currently mapped to a 
length of over 12 miles. An active stream flows 
through part of the cave, and the passage of 
interest encompasses an "overflow" pool from the 
stream, where active water flows only in flood 
conditions. Cavers named the area around this pool 



 
the Petroleum Passage because of its pervasive 
petroleum smell. Within the pool are dark patches 
on the sandy floor associated with what cavers call 
"tar balls," small globules of an oily substance 
rising from these patches and sometimes floating 
on the water’s surface. The land above this passage 
is thickly forested, with no evidence of human 
petroleum drilling or exploration anywhere in the 
region. Elsewhere in the cave are an abundance of 
gypsum formations. 30 microbial samples were 
collected, but to date only 4 have been analyzed, 
using metagenomic DNA sequencing techniques. 
489 operational taxonomic units (OTUs) have been 
identified, many to species (99% identity). Many 
unique species have been found, including those 
that can degrade hydrocarbons, are dependent on 
metabolism of sulfur and methane compounds, and 
multiple species, both Eubacteria and Archaea, that 
have previously been found associated with 
terrestrial and deep-sea thermal vents. 

 

5B. Abundance and Diversity of Benthic 
Macroinvertebrates in St Martin’s River and Isle of 
Wight Bay in Maryland Coastal Bays 

Jonathan Ramsey, Kayle Krieg, and Andres G. 
Morales Nez, Department of Biological Sciences, 
Henderson State University 

Benthic macroinvertebrates are very important 
organisms in the Maryland Coastal Bays. They 
provide food for economically important animals 
like fish, crabs, and birds and some act as pollutant 
indicators. Analyzing sediment conditions and 
water quality also provides information on the 
conditions of the Maryland Coastal Bays. 
Comparing benthic macroinvertebrate abundance 
and sediment conditions can provide a better 
understanding of the condition of the bays. In this 
study macroinvertebrate abundance, water quality, 
and organic matter percentage in sediment was 
analyzed. Four stations were sampled from St. 
Martin’s River, and Isle of Wight Bay. Samples were 
collected in June 2019 and processed in June and 

July. Results showed that in all stations, except 
station 15, polychaetes were the dominant 
macroinvertebrate. Station 15 was dominated by 
amphipods and had a higher number of 
crustaceans overall. Stations farther north (in St. 
Martin’s River) had a higher percentage of organic 
matter than the stations located more towards the 
south (Isle of Wight bay). The observed results 
seem to match up with the initial hypothesis that, 
based on trends from previous studies, stations 
farther from the inlet tend to have greater 
macroinvertebrate abundance and diversity than 
stations closer to the inlet. 

 

6A. Implementing RNAi and CRISPR/Cas9 to 
Investigate DNA Repair Genes in Bdelloid Rotifers 

Presenter: Storm Gardner Mentor: Dr. Schurko, 
Biology, Hendrix College 

Genomic DNA regularly becomes damaged by 
numerous ways, including desiccation, radiation 
exposure, and during recombination in cell 
division. Fortunately, cells have DNA repair 
pathways that seek out and correct damage. The 
bdelloid rotifer Adineta vaga is an excellent model 
organisms to study DNA repair because it has a 
highly efficient DNA repair system. The 
mechanisms of DNA repair in these aquatic 
invertebrates are unknown. This project explores 
using RNA interference (RNAi) and CRISPR/Cas9 
genome editing as tools to investigate the function 
of DNA repair genes: MSH6 and MLH1 in bdelloid 
rotifers. Two methods of RNAi were explored. For 
the “feeding method,” bdelloids were fed strains of 
E. coli that express dsRNA copies of the MLH1. For 
the “soaking method,” double stranded RNA 
(dsRNA) copies of MSH6 were synthesized, and 
bdelloids were transfected with these molecules of 
MSH6. The expectation was that ingested or 
transfected dsRNA would induce RNAi in bdelloid 
rotifers. Real-time PCR followed to quantify 
expression of the target gene and determine if the 
RNAi knockdown was successful. CRISPR/Cas9 



 
genome editing was done to mutate DNA repair 
genes. For utilizing CRISPR/Cas9, a single guide 
RNA that targets MLH1 was synthesized and used 
in a Cas9 in vitro cleavage assay to determine its 
ability to cut the target sequence. The guide RNA 
was then combined with Cas9, and these 
ribonucleoprotein complexes were electroporated 
into bdelloids. Mutation detection using T7 
endonuclease was then done to identify alterations 
to the gene sequence. Gene knockdowns using 
RNAi and gene mutations using CRISPR/Cas9 will 
provide a reverse genetics approach to identify 
genes that have a role in bdelloid DNA repair. This 
could enhance our understanding of similar 
mechanisms in traditional model systems, which 
could have implications for biomedical research. 

 

6B. Adapting a CRISPR System for Use in Wild 
Strains of Yeast 

Joshua Winter, Dr. Tara Stuecker, Dr. Jeff Lewis, 
Department of Natural Sciences - Biology, John 
Brown University 

The CRISPR/Cas system of gene editing is used to 
make precisely targeted edits to a gene. One 
particular method developed for yeast 
(Saccharomyces cerevisiae), CRISPEY (Cas9 Retron 
Precise Parallel Editing via Homology), has been 
found to make more precise edits by utilizing 
reverse transcriptase to more precisely integrate 
genes into the host DNA. Previous uses of CRISPEY 
fully integrated the gene for the Cas9 protein into 
the genome of yeast. While this method is useful 
for ensuring the Cas9 protein remains in the host, 
it makes removing the Cas9 protein from that 
strain of yeast difficult if a Cas9-free control is 
needed further down the line. In addition, it makes 
it much more difficult to use this method of CRISPR 
on wild strains of yeast that don't have the Cas9 
gene already integrated. Using cloning, I assembled 
a plasmid containing the Cas9 and retron 
templates, as well as a plasmid containing the 
knockout mutant of the ADE2 gene. This knockout 

will disrupt the biosynthesis of adenine, causing an 
accumulation of a red pigment intermediate in the 
yeast colonies. This enables a rapid assessment of 
CRISPR efficiency by counting and comparing the 
number of red colonies to white colonies per 
transformation. Both plasmids were then 
transformed into a haploid strain of yeast in order 
to determine if there were any significant 
differences in CRISPR reaction efficiency. While 
there was no significant efficiency difference 
between the reactions, the process is still very 
inefficient overall. Ongoing studies will focus on 
optimizing the reaction efficiency to allow for more 
regular use of this system. 

 

7A. Assessing the Relationship Between Animal 
Agriculture and Water Quality in the Mississippi 
Alluvial Plain 

Linda L. Fowler, Katie Cruse, Erik D. Pollock, Allison 
Mundy, and Allyn K. Dodd , Math and Science 
Division, Lyon College 

Expansion of poultry agriculture in Northeast 
Arkansas have increased the likelihood of nutrient 
enrichment and ecological degradation in the 
Eleven Point River and Lower Black River drainages, 
two ecologically sensitive water bodies. Despite 
greater poultry farm abundance, current water 
quality monitoring in these watersheds is limited in 
spatial and temporal coverage. This project aims to 
provide a detailed evaluation of water quality to 
identify areas that may need nonpoint source 
pollution mitigation. We present data from water 
samples collected monthly in June and July 2019 
from twelve streams along a gradient of animal 
agricultural land use (e.g. 0-0.57 poultry 
houses/sq km). Storm samples were also collected 
in June. Samples were analyzed for total and 
dissolved nitrogen and phosphorus, turbidity, and 
total suspended solids. In addition to water 
samples, we collected cobbles and performed 
chlorophyll an extractions to determine algal 
biomass. Our objective was to determine if there is 



 
a relationship between increased animal 
agricultural land use density and nutrient 
concentrations, turbidity and suspended solids, 
and algal biomass in tributaries of the Black and 
Eleven Point rivers. Our data can be used to assist 
managers in determining which tributaries may be 
especially critical to protecting these ecologically 
sensitive water bodies and provide a clear picture 
of how increasing poultry farm density affects the 
water quality and algal abundance of nearby 
streams and rivers. Future work will consist of 
continued monthly sampling through early 2020 
and analyzing samples taken in July and August for 
microcystin. 

 

7B. Macroinvertebrate Communities Across a 
Gradient of Poultry Agriculture in the Eleven Point 
and Lower Black River Watersheds 

Allison Mundy, Victoria Prater-Rochier, Jordan 
Webb, Linda Fowler, Katie Cruse, Maryline C. 
Bossus, Erik D. Pollock, and Allyn K. Dodd, Math 
and Science Division, Lyon College 

Arkansas is currently the nation’s second largest 
producer of poultry. The industry is expanding 
eastward across the state, with new farms being 
built in Randolph, Sharp, Lawrence and 
Independence County. With the addition of new 
poultry houses to a pastoral landscape, sensitive 
waterbodies are at increased risk of nutrient and 
sediment pollution and loss of sensitive taxa. The 
Eleven Point River and the Lower Black River have 
been identified as potentially sensitive waterbodies 
because they are the habitat for a number of 
endangered species including the Ozark Hellbender 
(Cryptobranchus alleganiensis bishop), the 
Coldwater Crayfish (Faxonius eupunctus), the 
recently-discovered Eleven Point Crayfish (Faxonius 
wagneri), and the Pink Mucket (Lampsilis abrupta) . 
In this study, we characterized macroinvertebrate 
community structure of tributaries of the Eleven 
Point River and the Lower Back River. We sampled 
invertebrates in 12 streams that were selected 

along a gradient of poultry house densities (0.04 to 
0.57 poultry houses/km2). Macroinvertebrates 
were sampled from riffles at each site and 
identified to family. Invertebrates can serve as 
sentinel organisms to reveal differences in water 
quality among sites. Our objective was to 
determine whether relationships exist between 
subcatchment chicken house density and 
macroinvertebrate abundance and diversity. We 
also examined how stream nutrient and sediment 
concentrations related to macroinvertebrate density 
as well as taxon and functional diversity. 

 

8A. Using genomics to design Shine-Dalgarno 
knockout primers in Halothiobacillus neapolitanus 

Maliha Aniqa, Fischer Huey*, Kiran Kaur, Ben 
Quattlebaum * presenter mentor - Newton P 
Hilliard Jr., Physical Sciences, Arkansas Tech 
university 

Halothiobacillus neapolitanus is an obligate sulfur 
oxidizing microbe possessing genes for a 
potentially heterodimeric thiosulfate 
dehydrogenase (Tsd AB). Evidence for the potential 
heterodimeric nature of this enzyme resides 
primarily in its gene structure containing the ATGA 
coexpression motif between putative TsdA and 
TsdB genes at Hneap_1476 and Hneap_1477 gene 
loci. This coexpression motif is accompanied by an 
upstream Shine Dalgarno (SD) sequence within the 
1st gene. In order to test the hypothesis that this is 
indeed a heterodimeric thiosulfate dehydrogenase 
comprised of Hneap_1476 and Hneap_1477 gene 
products and that the genes are coexpressed, PCR 
based mutagenesis will be used to perform 
numerous knockouts within the SD sequence. 
Genomics have been used to ensure that PCR 
primers designed do not create an alternate SD. 
This is seen as significant since 270, or 11.3% of 
the 2414 identified genes in the H. neapolitanus 
genome possess the ATGA motif. Analysis of all 
ATGA motifs shows no significant difference in 
distribution between leading and lagging strands, 



 
housekeeping versus non housekeeping genes or 
sulfur oxidizing genes. Alignment of identified SD 
sequences shows significant base distributions in 
positions 1, 2 and 6, with position 1 showing 
55%A, 27%C and 10%G. Position 6 is similar with 
62%G, 17%C and 14%A. Position 2 displays 72%G 
and 16% C. Positions 3, 4 and 5 however show 
much higher conservation with ≥81% G, A and G 
respectively. This yields a consensus sequence of 
A/C, G/C, G, A, G, G/C/A. While this does match 
the AGGAGG consensus sequence, it does indicate 
limitations for choices in mutagenic primers. 

 

8B. Isolation of Centruroides vitatus Toxin Proteins 
using Thrombin Digestion Method 

David Banda; Ashton Hale; Tsunemi Yamashita, 
PhD, Biology , Arkansas Tech University 

Centruroides vittatus is found throughout the 
South-Central United States and Northern Mexico. 
These scorpions produce a sodium toxin which 
interferes with the closure of neuronal sodium 
gates. If the sodium channels do not close the 
neuronal cell cannot open potassium channels to 
repolarize the cell in preparation for another action 
potential. Previously purified toxin samples were 
used to perform Thrombin digestion which 
generated isolated sodium toxin proteins. These 
protein samples were tested for quality and 
concentration by gel electrophoresis, NanoDrop 
analysis, and mass spectrometry. 

 

9A. Characterization of Alcaligenes SORT-26 
Genome 

Matt Burnham and Dr. Ruth Plymale, Biology, 
Ouachita Baptist University 

ESKAPE pathogens are a group of antibiotic-
resistant bacteria mounting the threat of 
antibiotic-resistance in the clinical setting. SORT-

26 has been noted to produce antimicrobial 
compound(s) when grown on glucose-starvation 
M9 salts agar which inhibit the growth of the 
ESKAPE pathogens Acinetobacter baumannii, 
Enterobacter aerogenes, and Klebsiella 
pneumoniae. Metabolic testing and phylogenetic 
analysis via 16S rRNA gene sequencing suggest 
that SORT-26 is a novel, antibiotic-producing 
strain of the Gram-negative bacterium Alcaligenes 
faecalis. Whole genome sequencing conducted 
using Pacific Biosciences long-read technology and 
assembled at MOgene produced a 4,083,727 bp 
genome in a single contig, while the taxonomic 
threshold program JSpecies indicated average 
nucleotide identity (ANIm) values from 86.7% to 
89.58% against the most similar Alcaligenes 
faecalis genomes, suggesting that SORT-26 is a 
previously-unreported strain of this species. Initial 
genome characterization was conducted with Quast 
and BUSCO, revealing 59.11% GC and 96.7% of the 
benchmarking universal single-copy orthologs 
(BUSCOs) expected for gammaproteobacteria. The 
auto-annotation pipeline Prokka returned a 
suggested annotation of 3678 coding sequences 
(CDs), 59 tRNA genes, 9 rRNA genes, and 1 tmRNA 
gene. Additional genomic analyses for terminators, 
CRISPR-Cas genes,and orthologous protein 
sequence families will be conducted, and the 
results of these analyses will be presented. 

 

9B. Analysis of Exosome Induced Suppression of 
Glioblastoma Proliferation 

Noah R. Thompson, David R. Rainwater, Kyla B. 
Sodden, and Nathan S. Reyna, Biology, Ouachita 
Baptist University 

Cells use extracellular vesicles such as exosomes 
for intercellular communications. In cancers such 
as glioblastoma (GBM) exosomes act as 
transportation of genetic regulators resulting in 
changes to the tumor niche environment. This 
mediation allows for the rapid unregulated 
proliferation of cells. Recently scientists were able 



 
to treat glioblastoma cells with a drug cocktail that 
induced neural differentiation, suppressing cell 
proliferation. Our research focuses on using 
exosomes isolated from differentiating neurons 
(PC12 cells) as a means to prompt neural 
differentiation in GBM (U87 cell lines). Previous 
research in our lab has shown exosomes isolated 
from differentiating neurons can push cells into 
neural differentiation without the aid of neuro-
growth inducers. Using cell viability assays and cell 
proliferation assays, we will determine if the 
exosome treatment inhibits cellular proliferation 
amongst U87 cells. Funding was provided by the 
Center for Advanced Surface Engineering (CASE - 
AR-EPSCoR) and the Cell Biology Education 
Consortium (CBEC / NSF). 

 

10A. The effects of rapamycin on the associative 
learning capability of Caenorhabditis elegans 

Authors: Priya Rana and Lauren Smith Mentor: Dr. 
Mindy Farris, College of Natural Sciences and 
Mathematics, University of Central Arkansas 

C. elegans is capable of associative learning and 
short-term memory retention. Pairing butanone 
(conditioned stimulus) with food (unconditioned 
stimulus) results in an enhanced attraction to food, 
that can be quantified via a chemotaxis assay. 
Wild-type (N2) C. elegans have previously 
demonstrated this initial positive association with 
butanone and its retention over several time points 
afterwards. This learning memory decreases with 
age, however. The poly-glutamine model for 
Huntington disease (HD), AM101, has yet to be 
analyzed. This strain demonstrates proteotoxicity 
specifically in the neurons of the animals as they 
age. A key neuron, AWC(ON), has been documented 
to serve a vital role in olfactory perception and 
association of food sources. Protein aggregation in 
this neuron, alongside others, may influence the 
AM101 animal’s ability to develop positive 
associations with butanone. It is expected that, in 
comparison to N2 individuals, AM101 individuals 

will demonstrate inhibition in learning capabilities 
when tested for positive butanone association after 
exposure. Studies suggest that the mechanistic 
target of rapamycin (mTOR) signaling influences 
longevity and aging-related processes such as 
cellular senescence, metabolism, and stem cell 
function. Inhibition of the mTOR complex 1 with 
rapamycin is currently the only pharmacological 
treatment that increases lifespan in all model 
organism studied. Given this, rapamycin may play a 
role in recusing the AM101 worms from their 
learning impairment. 

 

10B. Tracking the Influence of Semantic 
Information on Visual Search 

Nsisong Archibong, Shivam Patel, Taylor Dague, 
Savannah Bell, Kenith Sobel, Amrita Puri , 
Chemistry Department, University of Central 
Arkansas 

Visual search is the process of finding a specific 
target within a group of items. It can involve the 
rapid, automatic detection of a target item that 
stands out based on a unique feature, or, if targets 
share characteristics with other items, it requires 
attention to each item until the target is found. 
Recent studies have shown that semantic 
information can influence detection of specific 
targets. For example, in the size congruity effect 
(SCE), finding the digit 3 is faster if the 3 is 
physically smaller than nearby 8s and 9s, but 
slower if the 3 is larger than the surrounding 8s 
and 9s. Thus, searching for a target that is 
congruent with respect to physical and numerical 
size is faster than when the target is incongruent. 
Furthermore, the magnitude of the SCE remains 
similar as the number of items in the display 
increases. This suggests that participants initially 
detect the target equally quickly across congruent 
and incongruent trials, but that the delay 
associated with the incongruent conditions occurs 
only after the participant has attentionally selected 
the target. In the current study, we will test the 



 
hypothesis that semantic information interacts with 
processing of the physical, or perceptual features 
of a target item at the decision-making stage, only 
after the participants’ attention has landed on the 
target. Participants’ eye movements will be tracked, 
revealing the time required for initial fixation, the 
duration of fixation, and the number of fixations 
on the target. An interaction between semantic and 
perceptual information in a late, decision stage of 
visual search would result in a consistent time to 
first fixation for both congruent and incongruent 
targets, but a shorter fixation duration, or fewer 
fixations on, congruent compared to incongruent 
targets. 

 

11A. Neural Exosomes as a Potential Modifier of 
Glioblastoma Migration 

David R. Rainwater, Noah R. Thompson, Kyla B, 
Soden, Nathan S. Reyna, Biology, Ouachita Baptist 
University 

Approximately 200,000 people are diagnosed with 
glioblastoma (GBM) every year with low survival 
rates. Cancer cells, such as glioblastoma, use 
exosomes to mediate intercellular communication 
to control cell niche environment leading to tumor 
development. Exosomes are extracellular vesicles 
secreted by cells containing genetic and growth 
regulators. Recently, scientists used a combination 
of drugs to push glioblastoma into neuronal cell 
differentiation and away from cell proliferation. The 
result was a reduction in cancer development. Our 
research has focused on using exosomes isolated 
from differentiated neurons as a means to control 
GBM tumor growth. Exosomes isolated from 
differentiating neurons were used as a potential 
treatment. Previous research in our lab has shown 
differentiated PC-12 cells, or rat neuron-like stem 
cells, to release exosomes that promote neuron 
generation among cells in the absence of neuro-
growth inducers. Migration assays were performed 
to examine the motility of exosome treated U87 
cells. Results will be presented. 

 

11B. Examining the Effects of Honokiol on EGFR 
Positive Glioblastoma Multiforme 

Keller Smith, Blake Johnson, Department of Biology, 
Ouachita Baptist University 

Glioblastoma (GBM) is a highly aggressive and 
lethal form of primary brain tumor with a median 
survival rate of 10-12 months. The lethal nature of 
GBM stems from its high rate of recurrence, which 
is attributed to a highly heterogenous and ever-
changing molecular profile. Of the many genetic 
abnormalities associated with GBM, altered 
epidermal growth factor receptor (EGFR) signaling 
is the most prominent alteration. Importantly, 
according to The Cancer Genome Atlas, EGFR 
mutations are known to occur in ~27% of patients 
that present with this deadly disease. These 
mutations are largely hyperactivating and act to 
enhance tumorigenicity, cell invasiveness, and 
confer therapeutic resistance via downstream 
activation of the STAT3/AKT signaling axis. Here, 
we aimed to evaluate the efficacy of a newly 
characterized AKT-STAT3 inhibiting biphenyl 
compound isolated from species in 
the�Magnolia�genus, honokiol, with regard to 
GBM cell viability and migration in the context of 
hyperactive EGFR. Using U87-MG cells that stably 
express a commonly occurring hyperactivating 
mutation, EGFRvIII, we show that honokiol reduces 
cell invasiveness and cell viability in our cell culture 
model. Collectively, these findings indicate 
honokiol as an effective inhibitor of dysregulated 
EGFR signaling, thus highlighting the potential of 
honokiol as an adjuvant approach to sensitize GBM 
to EGFR-target therapies or immunotherapies. 

 

12A. Genetic Analysis of Ozark Cave Bacteria 

Emerson Smith Thomas Maloney David J. Thomas 
Cassia C. Oliveira, Science Division, Lyon College 



 
The microbial diversity within cave ecosystems is 
largely unknown. Ozark caves maintain a year-
round ideal temperature (12-14�C) viable for most 
life forms, but most parts of caves experience 
complete darkness. The lack of sunlight and 
geological isolation from surface-energy inputs 
generate nutrient-poor conditions that may limit 
species diversity in such environments. Cave-
dwelling microbial species can survive and thrive in 
aphotic and oligotrophic environments because 
they have evolved a variety of mechanisms to 
overcome such adverse conditions. Although 
microorganisms play a crucial role in sustaining life 
on Earth and impacting human health, little is 
known about their diversity, ecology and evolution 
in community structures. In the past decades, the 
use of cultivation techniques has shed light on 
microbial biodiversity. However, because only a 
small portion of microorganisms can be reared in 
the lab using standard procedures, some species 
have been overrepresented while a large number 
have remained unidentified. The advent of 
molecular phylogenetic analysis has allowed the 
identification of an astounding number of 
unculturable microbial species from environments 
that were thought to be completed devoid of life. 
We used Ozark region caves as test sites for 
isolating potentially novel microorganisms and 
monitoring long-term biodiversity. All cave 
exploration was done according to the National 
Speleological Society guidelines. Bacterial samples 
were obtained from cave surfaces via sterile loops, 
sterile swabs, and catching hanging drops of water 
from speleothems as appropriate. DNA extraction 
of the bacterial samples was performed with 
Wizard� Genomic DNA Purification Kit. PCR 
amplification was carried out using two different 
sets of primers: M13F-27Funiv-Bact and M13R-
1492Rlong-Bact, which amplifies a fragment of the 
16S rRNA gene and was used to identify 
heterotrophic bacteria, and p23SrV_f1 and 
p23SrV_r1, which amplifies a fragment of the 23S 
rDNA plastid and was used to identify autotrophic 
bacteria. The PCR amplicons were sequenced at 
Genewiz using two universal primers (M13F and 

M13R-27) to determine the nucleotide sequence of 
the sequenced DNA. The Basic Local Alignment 
Search Tool (BLAST), available at the National 
Center for Biotechnology Information website, was 
used to identify sequences in databases. We 
identified several different species of bacteria 
including: Ensifer adhaerens, Stenotrophomonas 
sp., Mesorhizobium sp., Devosia chinhatensis, 
Pseudomonas sp., Aminobacter sp., Nostoc 
muscorum, Leptolyngbya boryana, Bacillus sp., 
Janibacter thuringensis, and Amniobacter 
anthyllidis. Most of the bacteria identified so far 
belong to the Phylum Proteobacteria, which is 
consistent with what is known about cave 
microbiology. We also identified Cyanobacteria and 
Firmicutes. 

 

12B. Impact of Nonpoint Source Pollution on 
Crustacean Physiology in Northeast Arkansas 

Jordan Webb Dr. Maryline Bossus, Biology, Lyon 
College 

Impact of Nonpoint Source Pollution on Crustacean 
Physiology in Northeast Arkansas Jordan Webb and 
Dr Maryline Bossus Lyon College, 2300 Highland 
Rd, Batesville, AR72501 Arkansas is one of the 
country’s highest poultry producers with a steady 
expansion in Northeast Arkansas. Increases in 
poultry and livestock agriculture can affect nearby 
surface waters by introducing runoff high in 
phosphorus and nitrogen, increasing the potential 
for harmful algae blooms and potentially impacting 
aquatic life. Our study investigates ways to monitor 
water quality and invertebrates’ health within the 
Eleven Point and Lower Black River drainages. In 
order to do so, physiological mechanisms are being 
assessed in the Ozark crayfish, as crustacean are 
commonly used as bioindicators. Over the summer, 
crayfish were sampled from 3 streams, which 
presented the highest, lowest, and average levels 
of pollution (nitrate and phosphorus levels) in 
Northeast Arkansas over 12 sampling sites. 
Histological analysis on gills, intestine and green 



 
gland was used to determine their osmoregulatory 
and respiratory ability, as well as evaluate the 
impact of water quality on their survival. This 
research was part of a larger research project which 
ultimately will allow us to determine the effects of 
agricultural pollution in streams in Northeast 
Arkansas. 

 

13A. Dynamin GTPase, a Facilitator of 
Proteoliposome Fusion 

Onika Olson, Ehsan Suez, Sravya Rallabandi, 
Kyoungtae Kim , Biology, Missouri State University 

SNARE proteins mediate membrane fusion between 
the Endosome and Golgi. The vesicular SNARE (v-
SNARE) Snc2 combines with the target SNARE (t-
SNARE) complex composed of Tlg2, Tlg1, and Vti1 
to create an active SNARE multiplex. The 
“zippering” of the assembled SNARE complex is 
thought to provide the force necessary to draw two 
opposing membranes into close enough proximity 
to destabilize and fuse the separate bilayers into 
one membrane. While many types of SNARE 
containing liposomes have been able to effectively 
recreate fusion events in vitro, inter Golgi and 
Endosome-to–Golgi SNAREs have been shown to 
require additional factors for fusion. We utilized an 
in vitro fusion assay using FRET techniques to 
measure the fusion efficiency of Endo-TGN SNARES 
in the presence of Vps1, a dynamin like protein. For 
this, recombinant SNARE proteins were purified and 
reconstituted into liposomes containing fluorescent 
NBD and Liss-Rhodamine lipids. Dynamin is a 
GTPase that plays an important role in clathrin-
dependent endocytosis as well as possible vesicle 
trafficking to and from the Golgi. To test GTP 
requirement, a mutant version of Vps1 that 
possesses no GTPase activity was created using site 
directed mutagenesis. When used in place of 
normal Vps1, this mutant should show a decrease 
in fusion efficiency. This study will provide insights 
into molecular mechanisms of Vps1 for endosome-
derived vesicle fusion at the Golgi. 

13B. “Determining the teratogenic effects of the 
cardiac drug verapamil on zebrafish embryonic 
development” 

Presenter & Author: Bryana Champagne Mentor: Dr. 
Ryan Udan, Biology, Missouri State University 

Verapamil is a drug often used to treat high blood 
pressure during pregnancy. This drug is used 
because it is safe for the mothers, but some 
studies suggest possible defects in the developing 
embryo. The goal of our study is to further 
document these possible defects by 1) monitoring 
developmental issues in zebrafish embryos and 2) 
consider the possible use of other safer drugs 
during pregnancy. In this study, the effects of 
exposure to Verapamil in zebrafish embryos was 
examined. The embryos exhibited heart defects, 
such as impaired heart contraction and edema in 
the pericardial sac. Other defects observed were an 
edema of the abdominal cavity, as well as an 
unexpected dorsal tail curvature. Testing the 
embryos with other drugs (Amlodipine and BDM) 
resulted in healthier individuals with lesser or no 
defects observed. Our study suggests that women 
should possibly consider other drugs, such as 
Amlodipine or BDM, to control high blood pressure 
during pregnancy instead of Verapamil. 

 

14A. Assessment of Quantum dots on cell toxicity 

Basant Hens, Dr. Kyoungtae Kim, biology, Missouri 
State University 

Quantum dots (QDs) such as CdSe/ZnS and InP/ZnS 
are nanoparticles emitting various wavelengths of 
fluorescent light depending on their size, which 
allows them to be exploited for in vivo 
sensing/imaging of cancer cells. Even with their 
benefits, thorough assessments on these 
commonly used QDs are essentially required prior 
to their full applications. To this end, I investigated 
the effects of Cd QDs on the growth of the human 
cervical cancer cells (HeLa) and their reaction 



 
towards oxidative stress (ROS). My XTT assay 
results showed significant proliferation inhibition 
of HeLa cells. This study also revealed that smaller 
green CdSe/ZnS exerts more toxic effects than 
slightly larger yellow CdSe/ZnS. There was no 
significant production of ROS under the treatment 
for quantum dots which, consistent with the notion 
that low concentration of Cd QDs do not cause 
signiant production of ROS. Further research will 
entail investigations of potential causes of the 
growth defect with QDs by measuring levels of 
apoptosis. My long-term research goal is to 
analyze transcriptome profile changes in response 
to QD treatment. 

 

14B. Investigating the effects of horseradish 
peroxidase under environmental stress. 

Vicente Guerrero, Brandon Jatho, Brenton Perry, 
Samantha Mills, Gary Bates, and LaShall Bates. , 
Biology, North West Arkansas Community College 

Horseradish peroxidase is an important plant 
derived enzyme. Horseradish peroxidase plays a 
role in the plant oxidative pathway response where 
it functions to catalyze oxidations using hydrogen 
peroxide. This enzyme has been used as a 
bioremediation agent for the breakdown of 
synthetic dyes and has been shown to bind with the 
plant hormone Indole-3-acetic acid (IAA) of the 
auxin pathway without additional H2O2. This 
combining of horseradish peroxidase and IAA has a 
cytotoxic effect on cancer cells. Plasmids were 
designed that contain differing promotors and a 
Horseradish peroxidase isozyme C construct. The 
purpose of this research is to produce a transgenic 
organism containing horseradish peroxidase to 
examine the effects of various environmental stress 
factors. 

 

 

15A. Is TrypLE™ a better alternative than Trypsin? 

Jasmine Burdess, Janaki K Iyer, Northeastern State 
University Department of Natural Sciences, 
Northeastern State University 

Mammalian adherent cell lines are commonly used 
as model systems to study biological processes. In 
order to perform studies with adherent cell lines, 
the cells are routinely grown on solid surfaces to 
promote cell survival and proliferation. The cells 
must be periodically detached for routine 
passaging purposes and experimental procedures. 
Trypsin is a serine protease that is commonly used 
for the detachment of adherent cells. TrypLE™ is a 
proprietary formulation that can be used as an 
alternative to trypsin for cell detachment. The 
purpose of this study is to determine if TrypLETM is 
a better alternative than trypsin for performing 
experiments involving adherent cells. We used the 
adherent human bladder epithelial cell line 5637 as 
our model, because they can be used in a wide 
variety of biological assays. We compared the 
effects of porcine trypsin to TrypLE™ on 5637 cell 
detachment and reattachment, cell proliferation 
and extent of bacterial invasion. Our findings 
demonstrate that TrypLE™ was more efficient at the 
detachment of cells, however cell reattachment 
occurred at similar rates in cells treated with either 
detachment reagent. We also observed similar 
patterns of cell proliferation and bacterial invasion 
in 5637 cells detached with trypsin or TrypLETM. 
Thus, while TrypLE™ was more effective at cell 
detachment, it was as effective as trypsin in all 
other biological assays tested in our adherent cell 
line model. 

 

15B. Can liposomes be used to treat kidney 
infections caused by invasive uropathogenic 
Escherichia coli? 

Alejandro G Torres, Jasmine Burdess, Harshini 
Ashar, Joshua VanOsdol, Ashish Ranjan and Janaki 
K Iyer, Biology, Northeastern State University 



 
Can liposomes be used to treat kidney infections 
caused by invasive uropathogenic Escherichia coli? 
Alejandro G Torres, Jasmine Burdess, Harshini 
Ashar, Joshua VanOsdol, Ashish Ranjan and Janaki 
K Iyer Urinary tract infections (UTIs) affect men, 
women, and children. UTI caused by some strains 
of uropathogenic Escherichia coli evade the 
immune system by internalizing into the host cells 
or ascend the urinary tract to colonize the kidneys, 
resulting in pyelonephritis. The internalized 
pathogens do not effectively respond to antibiotics, 
resulting in antibiotic resistance and recurrent 
infections. New approaches that provide effective 
clearance of intracellular E. coli are critically needed 
to reduce microbicide toxicity and improve 
therapeutic outcomes in a large proportion of 
unresponsive patients. We hypothesize that 
encapsulation of microbicides like antibiotics in 
biocompatible liposome nanoparticles can be used 
to treat pyelonephritis. To investigate this 
hypothesis, we employed an in vitro model system 
comprising of the human kidney HK-2 cell line 
infected with the uropathogen E. coli strain CI5. 
The CI5 strain invades and induces the production 
of pro-inflammatory cytokines from renal cells and 
HK-2 cells, making it a clinically relevant pathogen 
to study pyelonephritis. Briefly, HK-2 cells infected 
with E. coli were treated with liposomes, and the 
cytotoxicity and cellular trafficking were assessed. 
Our results suggested that liposomes caused 
minimal cytotoxicity towards HK-2 cells, while also 
achieving effective intracellular delivery of 
microbicide. Our promising early data suggest a 
need to investigate the potential of liposome 
approach for treating urinary tract infections, 
including pyelonephritis. 

 

16A. Testing for Inhibition of ESKAPE Pathogens by 
Extracted Antibiotics of Soil Bacteria 

Mason Archer, Ruth Plymale (mentor), Biology, OBU 

Mason Archer Testing for Inhibition of ESKAPE 
Pathogens by Extracted Antibiotics of Soil Bacteria 

The ESKAPE pathogens are a group of bacteria that 
have been identified as the leading cause of 
nosocomial infections throughout the world. This 
group of bacteria has also shown high resistance to 
many of the available antibiotics and most are 
capable of multidrug resistance. Through prior 
research, Ouachita Baptist University students have 
isolated antibiotic-producing soil bacteria shown to 
inhibit the growth of one or more of the ESKAPE 
pathogens. The goal of this research project is to 
extract the antibiotics produced by eighteen of 
these antibiotic-producing soil bacteria and screen 
the extracts for efficacy against the ESKAPE 
pathogens. The antibiotic-producing soil bacteria 
will be grown on the medium previously shown to 
promote antimicrobial production, either protein or 
glucose-limited M9 salts agar plates. Following a 
five-day incubation to allow for antimicrobial 
production, acetonitrile extracts will be produced 
from these agar plates. The acetonitrile will then be 
evaporated, and the antimicrobial compounds 
resuspended in water. The efficacy of these 
antimicrobial mixtures will be tested against the 
ESKAPE pathogens using an oxidative metabolism 
assay with the indicator triphenyl tetrazolium 
chloride (TTC). The results of these TTC assays will 
be presented. 

 

16B. In vitro Staphylococcus aureus Biofilm and the 
Role of α-Toxin when Using Human Plasma-
Coated Polystyrene Plates 

Allison C. Studdard, Mark E. Hart, Ouachita Baptist 
University J.D. Patterson School of Natural Sciences 
- Biology, Ouachita Baptist Univeristy 

In vitro Staphylococcus aureus Biofilm and the Role 
of α-Toxin when Using Human Plasma-Coated 
Polystyrene Plates Allison C. Studdard1* and Mark 
E. Hart2,3 1Department of Biology, Ouachita 
Baptist University, Arkadelphia, Arkansas, 2Division 
of Microbiology, National Center for Toxicological 
Research, Jefferson, Arkansas, and 3Department of 
Microbiology and Immunology, University of 



 
Arkansas for Medical Sciences, Little Rock, 
Arkansas. Staphylococcus aureus is a Gram-
positive bacterium that is responsible for many 
nosocomial infections. A pore-forming cytolytic 
toxin called α-toxin is produced by many strains of 
S. aureus, and it is suggested that α-toxin 
promotes the formation of biofilm by S. aureus in 
studies using ex vivo porcine vaginal mucosa 
tissues. These studies, however, suggest that α-
toxin is not involved in an in vitro biofilm assays 
involving uncoated polystyrene tissue culture 
plates and glucose supplemented tryptic soy broth 
(TSB). We hypothesized that the reason α-toxin 
may not be involved in the in vitro biofilm assay is 
the lack of a human plasma pre-coat. The use of a 
human plasma pre-coat in in vitro biofilm assays 
has been shown to produce results that are more 
consistent and a biofilm that tends to be more 
luxuriant than assays that did not use a pre-coat. 
In this study, biofilm capacity of two different S. 
aureus strains (LAC and FPR 3757) and their 
isogenic mutant strains defected in α-toxin 
production was determined using a microtiter plate 
biofilm assay. Strains were grown in either biofilm 
medium (BFM) or TSB supplemented with 0.2% 
glucose and in wells either coated or uncoated with 
human plasma. Preliminary results suggest that 
strains have a greater ability to form in vitro biofilm 
in BFM and with plates pre-coated with human 
plasma. However, the involvement of α-toxin may 
be strain-dependent as one strain exhibited 
greater biofilm in the α-toxin mutant strain while 
the second α-toxin mutant strain exhibited less. 

 

17A. Composition of breast milk differs between 
normal weight and overweight/obese mothers 

Claire Keisling, Dr. Aline Andres Dr. Clark Sims, 
Biology, Harding University 

Composition of breast milk differs between normal 
weight and overweight/obese mothers Claire 
Keisling, Sponsored by Dr. Aline Andres. University 
of Arkansas for Medical Sciences, Department of 

Pediatrics, Arkansas Children’s Research Institute, 
Little Rock, AR. Background: Both childhood and 
adult obesity are on the rise in the US. Obesity is 
associated with many health risks including 
metabolic syndrome, type 2 diabetes, and 
hypertension. Researchers are currently searching 
for ways to prevent children from becoming obese. 
Because parents and children share both genes and 
a familial environment, parental obesity is a 
predominant risk factor for childhood obesity. 
Studies have shown that increased maternal body 
mass index (BMI) is correlated with increased 
offspring BMI early in life in both boys and girls. It 
has been suggested that early infant nutrition play 
an important role in the development of childhood 
obesity. Breast milk is the primary source of 
nutrition for many infants and it has been shown 
that breast milk composition is influenced by 
maternal body composition. The Arkansas 
Children’s Nutrition Center (ACNC) is researching 
the role of breast milk composition in the 
development of childhood obesity. Objective: To 
determine how maternal body composition impacts 
breast milk composition. Study Design/Methods: 
Breast milk from the ongoing Glowing 2 and 
Expecting studies at ACNC were used for analysis. 
In the Glowing 2 study, breast milk was collected at 
postnatal visits 0.5, 1, 2, 3, 4, 5, 6, & 9 months 
from normal weight (NW), overweight (OW), and 
obese (OB) mothers who were breastfeeding. In the 
Expecting study, breast milk was collected at 
postnatal visits 0.5, 2, and 6 months from OB 
mothers who were breastfeeding. Pre-pregnancy 
BMI was self-reported by the participants. Breast 
milk was analyzed using the MIRIS-Human Milk 
Analyzer. Samples were warmed to 37°C and 
sonicated immediately before analysis. The analysis 
provided macronutrient (fat, protein, and 
carbohydrates) and energy content for each 
sample. Every sample was analyzed in duplicate 
and the averages were used for analysis. Unpaired 
t-tests were used to compare the breast milk 
composition between NW and OW/OB groups at 
each visit and linear regressions were used to 
compare breast milk composition throughout 



 
lactation. Results: Carbohydrate concentrations 
were significantly lower in breast milk from OW/OB 
mothers at visits 3 and 6 (p<0.05). Over the entire 
lactation period, breast milk from OW/OB mothers 
has lower levels of carbohydrates (p<0.01) when 
compared to normal weight mothers. Fat 
concentrations and energy content were 
significantly higher in breast milk from OW/OB 
mothers at visits 0.5, 4, and 6 (p<0.05). 
Additionally, breast milk from OW/OB mothers has 
elevated levels of fat (p<0.01) when compared to 
normal weight mothers throughout lactation. 
Conclusions: Macronutrient content of breast milk 
from OW/OB mothers differs significantly from 
macronutrient content of breast milk from NW 
mothers. Both the carbohydrate content and fat 
content of the milk from these two groups differs 
significantly. Evidence suggests that a high-fat diet 
promotes the development of obesity and that 
there is a direct relationship between the amount 
of dietary fat and the degree of obesity. Currently, 
ACNC is conducting a clinical trial in which the diet 
of OB mothers who are breastfeeding is controlled. 
The project aims at influencing the fat content of 
the breast milk from these women. This work is 
critical because early infant nutrition plays an 
important role in the development of obesity. 
Funding: USDA ARS # 6026-51000-010-05S 

 
 

17B. The first measurements of diurnal field body 
temperatures for the wolf spider Rabidosa rabida 
(Araneae: Lycosidae) do not match laboratory 
estimates of thermal preference as well as 
nocturnal field measurements do 

Payton Smith, Dr. Ryan Stork, Biology, Harding 
University 

Recent work suggests that venom and digestive 
fluid components from Rabidosa rabida, a large 
wolf spider, show antimicrobial potential. To 
understand the selective pressures that might 
produce these peptides we need to explore 

multiple influences including temperature. All that 
is known about the influence of temperature on R. 
rabida comes from laboratory experimentation. We 
wanted to know if published thermal preference 
and thermal tolerance values would accurately 
predict field body temperature observations. First 
ever field observations of body temperature for R. 
rabida were taken in July 2019. A total of 134 adult 
spiders were captured and photographed against a 
contrasting thermal background with a FLIR i3 
thermal camera. Descriptive statistics were 
calculated for spiders during daylight and after 
dark and for male and female spiders. A goodness 
of fit test and graphical comparisons were used to 
determine if lab and field estimates match. 
Laboratory preference was reported to be 31.9°C. A 
G-test goodness of fit with William’s correction 
showed no significant difference between after 
dark spider temperatures and reported preferred 
temperature with a p>0.5 but did show significant 
difference between daylight body temperatures and 
the preferred temperature with a p<0.001. The 
maximum body temperature of 41.9°C was very 
near the predicted critical thermal maximum of 
42.9°C. Mean body temperatures for females was 
23.4 +/- 0.89°C and for males 28.9 +/- 1.79°C. 
Mean body temperature after dark was 17.7 +/- 
0.28°C and for all in light 36.4 +/- 0.48°C. 
Laboratory estimates did not fit all field 
observations suggesting more research is needed. 
Departures from expected preference may be 
explained by reported variations between 
individuals and between populations of this 
species. Better understanding of the microhabitat 
of this spider will allow us to be able to understand 
what ecological factors influencing the 
development of spider venom and digestive fluid 
characteristics. 

 
 
 

 



 
18A. The Effects of Renal Cold Storage and 
Transplantation on Immunoproteasome and the 
Complement System 

Savannah Stacks Dr. Nirmala Parajuli, Natural 
Sciences, Ouachita Baptist University 

Background: Renal transplantation is the preferred 
method of treatment for end stage kidney disease. 
The majority of donor kidneys come from deceased 
donors and have to be stored in cold storage 
solution (CS) until the recipient is identified. 
However, prolonged CS is associated with poor 
long-term outcome. Unfortunately, the 
mechanisms of CS-related damage are largely 
unknown. Our laboratory recently reported that the 
proteasome and renal function were significantly 
decreased in rat kidney transplants that involved 
CS combined with transplantation (CS/Tx), as 
opposed to those that did not undergo CS (auto-
transplantation/ATx). The long-term goal is to 
improve the transplant outcome by identifying CS-
mediated renal damage and by acquiring targeted 
therapies during CS. This study contributes to that 
objective by characterizing immunoproteasome (a 
proteasome variant) and complement (a group of 
serum proteins that participates in eliminating 
pathogens and debris) activation within the kidneys 
after CS/Tx. Our hypothesis is that CS/Tx will 
exacerbate the function of immunoproteasome and 
complement systems. Methods: Lewis rat kidneys 
exposed to 18 hours of cold storage were used for 
transplantation (CS/Tx). Kidneys with no CS 
exposure were transplanted (ATx) and used as a 
transplant control. The sham (Sh) kidneys with 
right nephrectomy were used as a control. Using 
paraffin embedded kidney sections and 
immunohistochemistry/immunofluorescence, 
immunoproteasome and complement 
levels/function were evaluated. Results: 
Immunoproteasome function was significantly 
increased only after CS/Tx when compared to Sh 
and ATx. Immunohistochemistry of kidney sections 
revealed a modest increase of immunoproteasome 
catalytic subunits, LMP2 and LMP10, after ATx 
when compared to Sh; but a profound increase of 

these subunits was detected after CS/Tx. Similarly, 
complement proteins C3 (an upstream component) 
and C5b-9 (a cytolytic terminal activation product), 
were increased in kidneys after ATx (detected by 
immunofluorescence), but an excessive increase of 
these proteins was observed after CS/Tx. 
Furthermore, TUNEL assay revealed exacerbated 
cell death in kidney sections after CS/Tx, whereas 
ATx showed a slight increase of cell death. 
Conclusion: These results suggest that the 
prolonged CS worsens activation of the 
immunoproteasome and complement system 
leading to renal damage/dysfunction. 

 

18B. Habitat use by Breeding Birds at Jack Mountain 
Wildlife Management Area 

Susanna Schleiff, Kenzie Pickard, Christin Pruett, 
Biology, Ouachita Baptist University 

Many species of North American birds are 
declining; thus, it is important to examine the 
current use of habitat by breeding birds. Large 
contiguous tracts of forested habitat are important 
for conservation, and Jack Mountain WMA in 
southwest Arkansas might serve as an important 
area for breeding birds. The WMA is actively 
managed so that open pine, deciduous woodlands, 
and recently cleared (< 5 years since cutting) areas 
are present (“Prescribed Burning Program” 2010). 
Point counts were performed to evaluate the 
species using the WMA and the habitats preferred 
for breeding. Observers performed ten-minute 
counts at 100 points located across the WMA, 
recording all birds that were heard or seen. In 
addition, habitat surveys were performed within 
50m of each point. To evaluate detection 
probabilities, each point was visited twice. Data 
were collected over ten weeks from late May 
through July 2019. Data from counts and habitat 
surveys were examined to determine species 
presence, richness, and evenness across habitat 
types. Fifty-five species of birds from ten different 
avian orders were identified (Figure 4). Birds found 



 
in habitats recently cleared of trees included 
northern bobwhite, common yellowthroat, field 
sparrow, and yellow-breasted chat; these species 
were not found in continuous, deciduous 
woodlands. The most abundant species found 
across the WMA was red-eyed vireo, closely 
followed by yellow-throated vireo and tufted 
titmouse (Figure 3). Species listed of conservation 
concern in Arkansas that appear to breed on Jack 
Mountain WMA, include chimney swift, Eastern 
whip-poor-will, yellow-billed cuckoo, and wood 
thrush (“PIF Watch List” 2016). Our findings suggest 
that Jack Mountain is an important breeding 
location for many species of migratory and resident 
birds. Management for multiple habitat types is 
likely to increase the use of Jack Mountain WMA by 
breeding birds. 

 

19A. Analyzing the role of FtsZ's in Mitochondrial 
dynamics of Dictyostelium discoideum 

Kennedy Kuykendall, Jacie Cooper, Kari Naylor, 
Biology, University of Central Arkansas 

The FtsZ prokaryotic protein functions to divide 
bacterial cells and is a homolog to the eukaryotic 
protein tubulin. Two FtsZs are found in our 
eukaryotic model organism Dictyostelium 
discoideum: FszA and FszB. Currently, results 
suggest that FszA and/or FszB may be involved in 
mitochondrial dynamics, which are fission, fusion, 
and motility. To study mitochondrial dynamics, our 
lab created a D. discoideum assay using confocal 
imaging of live cells and quantification of the 
dynamic events. To determine the role of the FtsZs 
in mitochondrial dynamics, we overexpressed FszB 
and found that it localizes to almost every fission 
and fusion event and decreases mitochondrial 
fission, fusion, and velocity. Here we present our 
plan to overexpress FszA and knockdown both 
FszA and FszB. We are currently transforming two 
different wild type strains (AX2 and AX4) with the 
appropriate plasmids; upon establishing we have 
the correct strains; we will image the cells and 

quantify the dynamics. The results from this study 
will not only further our understanding of D. 
discoideum mitochondrial dynamics but can be 
applied to other systems that also use FtsZs, such 
as bacteria, chloroplasts, and mitochondria in other 
lower eukaryotes. 

 
 

19B. The Spatial Acuity of Object Discrimination in 
Blind Echolocating Individuals 

Michael Ezeana, Caroline Dacus, Elise Rushing, 
Santani Teng, Amrita Puri, Biology, University of 
Central Arkansas 

Active echolocation is the ability to use self-
generated sounds and the reflected auditory 
information to represent information from the 
external environment. Although primarily 
associated with animals like bats and dolphins, 
some blind individuals use active echolocation by 
generating mouth-clicks to detect the location of 
objects and also possibly to differentiate between 
objects of different sizes, shapes, and composition. 
In preliminary work exploring object discrimination 
abilities in blind participants, echolocation 
practitioners performed an auditory-tactile task in 
which they examined a target object using 
echolocation. The target was then presented along 
with another object, and participants were 
instructed to use touch to identify which of the 
objects they had previously examined echoically. 
Participants were able to identify the targets at 
significantly greater than chance levels, suggesting 
cross-modal retention of object information; 
however, overall accuracy was somewhat low 
(~60%). To determine whether this low accuracy 
reflects insufficient echo information from the 
relatively small objects used as targets, we have 
begun collecting data on an analogous task with 
target objects scaled up by 50% with respect to 
each dimension. In a sighted version of the task, 
participants will view images of target objects 
blurred to simulate various peripheral locations 



 
(eccentricities). After viewing the target objects, 
participants will be presented with the target and a 
“distractor” object for tactile examination and 
asked to report which they had initially viewed. 
Comparing accuracy on the visual and echolocation 
tasks will reveal the relative spatial resolution of 
echo- and vision-based object perception. 

 

20A. Identification and Characterization of 
MicroRNA Networks in the Pathogenesis of 
Lymphatic Malformations 

Hayden Bowman, Dr. Graham Strub, Biology, 
Ouachita Baptist University 

Background: Lymphatic malformations (LMs) are 
congenital anomalies consisting of ectatic 
lymphatic channels most commonly occurring in 
the head and neck, causing significant morbidity 
due to compression or displacement of critical 
structures including the airway. The development 
of specific molecular therapies, either as primary or 
adjuvant treatment, would dramatically improve 
patient outcomes due to morbidity of surgical 
excision and a high rate of recurrence. The recent 
discovery of a somatic gain-of-function mutation 
in the PIK3CA gene in LM endothelium as a driver 
of LM growth provides a compelling target for the 
development of molecular therapies. MicroRNAs 
(miRNAs) have recently emerged as ubiquitous 
epigenetic regulators of angiogenesis, 
vasculogenesis, and cell division, growth, motility, 
and survival. These short, non-coding RNA 
molecules function as a network to fine tune the 
expression of clusters of genes, and their 
expression has been found to be dysregulated in 
numerous diseases including cancers and other 
vascular anomalies. In addition to their potential as 
molecular targets, they are released by cells into 
circulation and are easily detectable, making them 
ideal diagnostic biomarkers. While miRNA function 
has begun to be explored in other vascular 
anomalies, there are no studies reporting miRNA 
expression or function in LMs. Objective: To 

identify novel miRNA targets that regulate aberrant 
PIK3CA activation in lymphatic malformations 
(LMs). Study Design/Methods: Lymphatic 
malformation tissue and normal skin were collected 
from 4 patients in the operating room for RNA and 
protein isolation. Activation of the PIK3CA signaling 
pathway in LM tissue was determined using 
western blotting for known PIK3CA pathway 
components (AKT, PIK3CA, MAPK, p-AKT, p-MAPK, 
p-PTEN, p-PDK1, p-c-RAF, and p-GSK-3-B). Using 
available databases, 6 miRNAs known to target 
components of this pathway (miRs-1, -10b, -139, 
-148b, -21, and -375) were analyzed by RT-PCR 
and compared between normal and LM tissue for 
each patient. Results: Western blotting showed 
hyperphosphorylation of MAPK in LM tissue 
compared to skin and RT-PCR demonstrated 
significantly elevated miR-21in LM tissue compared 
to normal skin. miR-21 inhibits several tumor 
suppressor genes leading to activation of drivers of 
cellular growth, and administration of miR-21 
inhibitors leads to dramatic reduction in growth of 
several cancers. Conclusions: These data suggest 
that targeting miR-21 in LMs may be a viable 
adjuvant molecular therapy to reduce the 
unchecked growth of these highly morbid lesions 
in children. 

 

20B. Survey of Positive Airway Pressure Device Care 
and Cleaning Practices in the Home 

Emme Edmondson, Dr. Supriya Jambhekar, Biology, 
Ouachita Baptist University 

Survey of Positive Airway Pressure Device Care and 
Cleaning Practices in the Home. Emme Edmondson, 
Sponsored by Dr. Supriya Jambhekar. University of 
Arkansas for Medical Sciences, Department of 
Pediatrics, Arkansas Children’s Research Institute, 
Little Rock AR. Background: Positive Airway 
Pressure (PAP) devices are often prescribed for 
treatment of obstructive sleep apnea (OSA). The 
respiratory therapist gives the cleaning practices of 
the device to the patient and family in the Sleep 



 
Clinic at PAP initiation and when equipment 
appears dirty. It is recommended that the mask and 
water chamber be cleaned daily with soap and 
water. Distilled water should be used in the water 
chamber. The tubing should be cleaned weekly 
with soap and water. There have been reports of 
infections associated with improper care of PAP 
devices. It is unknown what actual cleaning 
practices occur in the home.1, 2 Objective: To 
identify actual practices for care and cleaning of 
PAP devices as reported by caregivers to compare 
to recommended practices and if cleaning methods 
contribute to respiratory infections. Study Design: 
Caregivers of children who use a PAP device at 
home were invited to take an anonymous survey 
regarding cleaning practices for their home 
equipment and supplies while attending an 
appointment in the Sleep Clinic. Questions about 
adherence and respiratory symptoms associated 
with PAP use were also included. The study was 
approved by the UAMS Institutional Review Board. 
Results: As of July 11, 2019, the response rate was 
64% with 56 of 88 invited participants completing 
the survey. Non-participation was most commonly 
due to lack of time. Most of the respondents, 79%, 
were male and 21% were female. The average 
adherence of the respondents was 59.1%. Our 
results thus far show that 23.2% of subjects 
cleaned their mask as instructed. Results show that 
62.5% of the respondents cleaned their tubing as 
instructed. Only 23.2% of the participants cleaned 
their water chamber as recommended and used 
distilled water. Respiratory symptoms were 
reported with 7(12.5%) subjects; none cleaned the 
water chamber daily and most (5) didn’t wash the 
mask daily. The most common respiratory 
symptoms were congestion, runny nose, and sinus 
problems. Conclusion: The majority of those who 
completed the survey are not cleaning their 
equipment according to the instructions. This 
suggests that cleaning protocol should be better 
emphasized at all clinic visits. All subjects who 
reported respiratory symptoms don’t follow the 
cleaning instructions for the mask and chamber, so 
we suspect if the recommendations were followed, 

the symptoms could potentially resolve. References 
1. Raymond LW, Barkley JE, Langley R, Sautter R. 
Prolonged Respiratory Illness After Single Overnight 
Continuous Positive Airway Pressure 
Humidification: Endotoxin as the Suspect. Southern 
Medical Journal 2009; 102(12):1260-1262. 2. 
Schnirman R, Nur N, Bonitati A, Carno, G. A case of 
Legionella pneumonia caused by home use of 
continuous positive airway pressure. SAGE Open 
Med Case Rep 2017; 5:1-3. 

 
21A. Collection, identification, and genetic 
comparison of thermophilic bacterial species from 
the thermal waters of Hot Springs National Park 

Elizabeth Bailey, Cole Covington, Mexli Flores, Tori 
Freeman, Yasmin Garcia, Lauren Gwaltney, Rose 
Hawkins, Carter Johnson, Erin Kassaw, Abril 
Loaeza, Mimi Luong, Rebeca Martinez, Garrett 
Meadows, Kayla Medina, Mark Meredith, Diana 
Nava, Gavin Pearson, Victoria Roberson, Noah 
Smith, Robert Stauffer, Audrey Williams , 
Evironmental Science, Russellville High School 

The following paper introduces thermophilic and 
mesophilic bacteria in the context of collecting 
bacterial samples from thermal springs in Hot 
Springs, Arkansas in order to analyze and compare 
their genetic codes to each other and create a 
phylogenetic tree illustrating the relatedness 
between samples. The collected samples were 
grown in isolated colonies, and the 16s gene was 
targeted for DNA extraction and amplification 
through polymerase chain reaction (PCR). 
Sequences of the amplified regions were then 
compared to each other and combined in 
phylogenetic trees to provide insight as to how 
environmental temperature affects bacterial 
diversity. 

 
 
 



 
21B. Investigating the Use of CNN for Early 
Diagnosis and Screening of Parkinson's Disease 
(PD) 

Kazuaki Mitsuishi (Undergraduate) - Hulda Adongo 
(Graduate) - Naga Ghali (Graduate) - Yamini 
Pillalamarri (Graduate) - Dr. Mohamed Shaban 
(Mentor), Math and Computer Science, Southern 
Arkansas University 

Parkinson’s disease (PD) is a neurodegenerative 
disorder whose symptoms include slowness of 
movement, tremors, muscle stiffness, changes in 
speech and writing, depression, anxiety, sleep and 
emotional problems. According to the Parkinson’s 
foundation, almost one million Americans live with 
PD and approximately 60,000 Americans are 
diagnosed with the disease every year. Deep 
learning approaches have been shown promising 
for medical image analysis (Litjens et al., 2017). 
Deep learning is a branch of machine learning that 
aims at learning various features of the provided 
data or images in an automated fashion without 
the need for extracting specific handcrafted 
features. This allows the successful classification of 
the medical images, detection and staging of the 
disease. The most popular deep learning 
approaches are: Convolutional Neural Networks 
(CNN), Deep Belief Networks (DBF) and Deep 
Boltzmann Machines (DBM). The use of CNN for 
diagnosing and classifying PD has been recently 
investigated (Frid et al., 2016; Pereira et al., 2016; 
Eskofier et al., 2016; Pereira et al., 2017; Um et al., 
2017). Few works have studied the application of 
CNN for classifying and detecting PD by extracting 
features from speech patterns, handwriting exams 
and handwriting dynamics captured by a smart 
pen. In the current project, we propose a novel 
CNN model that can accurately classify spiral and 
wave handwriting datasets of 102 images to 
distinguish between controls and subjects with PD. 
Almost 70% of the dataset was used for training 
and 30% was used for testing. Training and testing 
accuracies of 94% and 80% respectively were 
obtained after training the proposed model for 300 
epochs. The proposed model provides a promising 

solution for early diagnosis and screening of PD 
patients and may possibly be used as an alternative 
way for medical specialists’ assessment that may 
lack accuracy and sensitivity. 

 
22A. Developing a Raspberry Pi-Powered Imaging 
System for Plant Phenotyping 
 
Nyosha Moore, Karina Medina-Jimenez, Nirman 
Nepal, and Argelia Lorence, Biology, The University 
of Arkansas at Pine Bluff 

Imaging and computer vision approaches are 
powerful tools for plant phenotyping because they 
allow plant physical and physiological features to 
be measured non-destructively with relatively high 
quantitative and temporal resolution. Several next 
generation and high throughput plant phenotyping 
platforms (HTPPs) were developed to measure trait 
values accurately and assess variation among 
individuals after in multiple traits. To make high‐
throughput phenotyping methods more accessible, 
low‐cost microcomputers and cameras can be used 
to acquire plant image data. We used low‐cost 
Raspberry Pi computers and cameras to manage 
and capture plant image data. For the construction 
of Raspberry Pi–controlled imaging platform for 
shoot we follow the protocol described by Tovar et 
al., 2018. Images obtained using Raspberry Pi 
cameras were suitable for extracting quantifiable 
plant traits (e.g., shape, area, height, color) using 
open‐source image processing software such as 
PlantCV. In this work we showed a low‐cost 
platform for image acquisition that is useful for 
quantifying plant diversity. Also, the combination 
of low-imaging technology with open‐source image 
processing tools, provide viable low‐cost solutions 
for research programs. 

 
22B. The wmN1 Enhancer Region is Paramount for 
Human Myelin Proteolipid Protein Gene Expression 
in Enteric Glia 



 
Smit Patel-Presenter Pankaj Patyal, and Patricia A. 
Wight-2nd authors and mentors., Biomedical 
Engineering , University of Arkansas 

Enteric glia are specialized peripheral glial cells 
within the gastrointestinal tract. They have been 
implicated in the pathophysiology of a wide range 
of neurological and digestive disorders, such as 
Crohn’s and Parkinson’s diseases and Multiple 
Sclerosis.1-3 Although enteric glia do not form 
myelin, the mouse myelin proteolipid protein gene 
(mPlp1) has been shown to be expressed in these 
cells.4 PLP is the most abundant protein in CNS 
myelin.5 However, the role for PLP in enteric glia is 
unknown. Our lab has previously shown that the 
hPLP1-lacZ transgene, 6.2hPLP(+)Z/FL, is highly 
expressed in oligodendrocytes, the myelinating cell 
type in the CNS. The transgene utilizes a portion of 
human PLP1 (proximal 6.2 kb of 5՛-flanking DNA to 
the first 38 bp of exon 2) to drive expression of a 
lacZ reporter cassette. The wmN1 region in intron 1 
was flanked by loxP sites for its eventual removal 
by mating the parental line to a Cre-deleter. This 
region is required to promote high levels of an 
hPLP1-lacZ transgene in brain.6 The goal of the 
present study is to determine whether the 
6.2hPLP(+)Z/FL transgene is expressed in enteric 
glia, and if so, investigate if the wmN1 enhancer 
region is required for expression in these cells. 
Intestinal tissue sections isolated from transgenic 
mice were stained with S-Gal to assess transgene 
expression. Our results with S-Gal staining 
confirmed our hypothesis that the hPLP1 sequences 
contained in 6.2hPLP(+)Z/FL are sufficient to drive 
lacZ expression in enteric glia. Immunostaining 
against cell-type-specific markers revealed that the 
6.2hPLP(+)Z/FL is expressed in glial cells as well as 
Schwann cells, but not neurons. Removal of the 
wmN1 region caused a dramatic reduction in S-gal 
activity in intestine. These results demonstrate that 
the wmN1 enhancer region is required for high 
levels of hPLP1 gene activity in enteric glia in 
accordance with our previous findings in CNS and 
PNS. 

23A. Generation of Lipin Phosphosite Mutants 
Using CRISPR/Cas9 Methodology 

Madison Stoudt Stephanie Hood Michael Lehmann , 
Biological Sciences , University of Arkansas 

Lipins are proteins that are vital to fat tissue 
development, normal fat storage, and overall 
energy homeostasis in mammals including 
humans. The single Lipin homolog of the fruit fly, 
Drosophila melanogaster, has similar functions in 
fat tissue development and fat storage, thus 
making this genetic model organism the perfect 
system for research on Lipin. Phosphorylation 
controls the intracellular localization and possibly 
other functions of the protein. We use CRISPR/Cas9 
technology to systematically introduce mutations in 
Drosophila Lipin that alter serine and threonine 
phosphorylation sites. Here, we present current 
efforts to mutate a specific group of three serine 
phosphorylation sites that are also present in the 
mouse lipin 1 protein. Mutations are introduced to 
render the sites non-phosphorylatable or to 
replace them with a phosphomimetic amino acid. 
Phenotypic characterization of the Lipin mutants 
includes analyses of viability, fat tissue 
development, adiposity, fat droplet size, and 
intracellular localization of the Lipin protein. 

 
 

23B. Mutational Characterization of Putative 
Insulin-Sensitive Phosphorylation Site of the 
Drosophila Lipin Protein 

Esere Nesiama (Presenter) Dr. Michael Lehmann 
(mentor/co-author) Stephanie Hood (co-author), 
Biology, University of Arkansas 

The main objective of this project is to better 
understand post-translational regulation of the 
Lipin protein of the fruit fly Drosophila 
melanogaster. Lipins are required for neutral fat 
storage and fat tissue development in both flies 
and mammals, including humans. Studies in 



 
Drosophila are facilitated by the highly developed 
experimental tools available for this genetic model 
organism and the presence of only a single Lipin 
gene, as opposed to three genes in mammals. 
Lipins act as enzymes in the production of storage 
fats, but they can also migrate into the cell nucleus 
to participate in gene regulation. These functions 
are regulated by phosphorylation of the protein. 
However, it is not fully understood which of the 
many phosphorylation sites of Lipin are involved 
and what their specific roles are. In this project, we 
used CRISPR/Cas-9 technology to create a mutant 
expressing Lipin protein that cannot be 
phosphorylated at serine phosphorylation site 
S103. This site is of particular interest, because the 
corresponding site in mouse lipin 1 has been 
shown to be sensitive to insulin signaling. 
Successful introduction of the mutation leading to 
substitution of S103 by a non-phosphorylatable 
alanine residue was confirmed by DNA sequencing. 
Phenotypic characterization of the mutant includes 
analyses of viability and development, fat stores 
and fat droplet size, starvation resistance, and 
intracellular localization of the mutant protein. 

 
 

24A. Impact of Tall Grass Prairie Restoration on Soil 
Microbiomes 

Jeremiah Smith, Jeff Shaver, Chizuko Iwaki, Biology, 
University of Arkansas at Fort Smith 

Prior to European contact, North American prairie 
covered about 3.6 million-km2. Today, however, 
about 1-2% of the prairie remains. This is of 
immediate concern, because prairie soils contain 
over 35% of soil carbon in the continental United 
States, making them some of the most productive 
and fertile in the world. Likely, cultivation and 
development of prairie have altered microbial 
diversity and composition, as well as the 
prevalence of antibiotic resistance. In this study, 12 
soil samples were obtained (Spring 2019) from 3 
distinct areas within the Ben Geren Golf Course 

(Fort Smith, AR), including: (i) remnant tall grass 
prairie (3 samples), (ii) developed prairie (1 
sample), and (iii) developed prairie under 
restoration (4 samples), as well as from a 41.35-
acre private site of virgin tall grass prairie (4 
samples). Note, within each distinct area different 
soil types were considered when sample sites were 
chosen. In addition, the soil microbiomes of the 12 
tall grass prairie soil samples were compared to the 
soil microbiomes of 10 soil samples obtained from 
the grounds within the University of Arkansas Fort 
Smith campus. The primary goal of this project is 
to establish a baseline for understanding the 
impacts of tall grass prairie maintenance, 
development and restoration on soil microbial 
communities, as well as the prevalence of antibiotic 
resistance. The primary method utilized for this 
study is bacterial classification using long-read 16S 
rRNA sequencing analysis. Additionally, the 
presence of tetracycline antibiotic resistance genes 
was tested by PCR using TetM primers for all tall 
grass prairie soil samples, and bacteria cultured 
from campus soil samples were assessed for their 
susceptibility to various essential oils and 
resistance to various antibiotics by the Kirby-Bauer 
diffusion disc method. Results indicate that distinct 
populations of soil bacteria exist across the various 
sampling sites, tetracycline-resistant genes were 
detected in six of the 12 tall grass prairie soil 
samples, and multi-drug antibiotic resistance 
bacteria were identified in campus soil samples 
that were susceptible to essential oils. This project 
is funded by Arkansas INBRE Core Facility Voucher 
Awards. Support for 16s rRNA sequencing and 
analysis was provided by Arkansas Children’s 
Hospital Research Institute and Loop Genomics. 

 

24B. The Isolation and Cloning of the GAPDH Gene 
of Pothos 

Kennede McLeroy-Charles, Abigail Newsome, 
Department of Chemistry & Physics , University of 
Arkansas at Pine Bluff 



 
GAPDH (glyceraldehyde-3-phosphate 
dehydrogenase) is an enzyme that is used in the 
process of glycolysis for cellular respiration. 
GAPDH is beneficial because it assists with and 
maintains the living state of organisms. The 
purpose of this project was to clone the GAPDH 
gene of a pothos plant and cabbage leaf and then 
compare the results to the model plant, 
Arabidopsis using the Geneious program. DNA was 
extracted from both the pothos plant and cabbage 
leaf followed by DNA amplification via the 
polymerase chain reaction (PCR). The resultant PCR 
product was then ligated into the pJET1.2 vector to 
create an ampicillin resistant plasmid that was used 
for the transformation of Escherichia coli, E. coli . 
Plasmid DNA from the resistant E. coli cells was 
subjected to restriction digestion to confirm the 
presence of the amplified GAPDH product. The 
remaining plasmid DNA was sequenced in both the 
forward and reverse directions. Analysis of the 
sequence data was done which included, but was 
not limited to, basecall corrections, identification of 
introns and exons and similarity identification to 
other plant GAPDH genes 

 

25A. Can negatively charge carbon nano-onions 
induce cell differentiation? 

Kyla Soden, Dr. Nathan Reyna, Biology, Ouachita 
Baptist University 

Current treatments using stem cells for acute 
spinal injury has been mildly successful. However, 
advances in developing novel extracellular matrices 
(ECM) may increase stem cell treatment. Previous 
research in our lab has investigated the role of 
carbon nano-onions as an ECM. Carbon nano-
onions are layered neutrally charged carbon shells 
resembling that of an onion. Our current research 
looked at using charged carbon nano-onions as an 
ECM for neuronal differentiation and repair. 
Differentiation assays were conducted using rat 
neuronal like stem cells (PC12 cells). Results will be 
presented. Funding was provided by the Center for 

Advanced Surface Engineering (CASE - AR-EPSCoR) 
and the Cell Biology Education Consortium (CBEC / 
NSF). 

 

25B. Lysogenic Host Bacterium Alters Infectivity of 
Gordonia Bacteriophage 

Timothy A Spiva, Ryane E Thurman, Nathan S 
Reyna, Ruth C Plymale; H Bowman, T R Harrington, 
N R Thompson, G C Jones, E J Begin, E Chappell, G 
L Hambrick, A E Harris, B L Hasley, C M Haynie, G A 
Hopkins, C B Hutchins, D A Jester, J Johnson, A P 
Martin, K D Merino, C N Pinkerton, G Poe, T D 
Savage, Z Smith, H Smith, L Thompson, C T West, 
Biology, Ouachita Baptist University 

This project uses two species of Gordonia bacteria, 
Gordonia terrae and Gordonia rubripertincta, and 
cluster DI and DW bacteriophage that infect both 
species in order to explore the interactions 
between temperate bacteriophage and their host 
bacteria. We have observed a marked and 
immediate effect of host bacterium on phage 
infectivity: virions isolated from G. terrae 
preferentially infect G. terrae and virions isolated 
from G. rubripertincta infect both Gordonia species 
similarly. Interestingly, this host influence on 
phage infectivity is observed following a single 
passage through the host bacterium. Although the 
single passage virions were created by two 
different methods-virions released from a lysogen 
or harvested from a webbed plate-similar host-
dependent effects were observed regardless of 
production method. For the DI phage DelRio, Bock, 
Brylie, Mulch, Nadeem, and Parada, and the DW 
phage Ruthy, passage through G. rubripertincta 
equalizes phage infectivity on G. terrae and G. 
rubripertincta. Our results have led us to question 
whether the primary natural host of DI and DW 
phage is G. terrae or G. rubripertincta. 

 
 



 
26A. Association between vitamin D status and risk 
of Type 2 Diabetes in a population of UK adults 

Luke Livingston, Grace Farhat, Biology, Ouachita 
Baptist University 

Many studies have demonstrated a correlation 
between low vitamin D levels and poor glucose 
metabolism in type II diabetics. The exact 
mechanism for vitamin D deficiency in diabetics is 
still unknown. Very little research has been done to 
investigate the correlation between vitamin D levels 
and glucose metabolism in people who are at risk 
of developing type II diabetes. The goal of this 
cross-sectional study is to determine whether there 
is a correlation between circulating vitamin D levels 
and risk of developing type II diabetes mellitus. 
This study focused on citizens of the United 
Kingdom during the four different seasons—
summer data is presented here. Blood samples, 
HbA1C, anthropometric data, and body 
composition analysis were taken for 34 summer 
participants. These data were compared with 
standards to evaluate risk of developing type II 
diabetes. A vitamin D ELISA was used to measure 
25OH Vitamin D in each participant. A vitamin D 
level of less than 50 mmol/L was considered 
insufficient and less than 20 mmol/L was 
considered deficient. Since the year-long study is 
meant to compensate for seasonal changes, a large 
comparison and correlation was unavailable and 
inconclusive. The vitamin D measurements from 
the summer portion of the study conveyed that 
every UK citizen was vitamin D insufficient or 
deficient, regardless of body type and risk of 
developing type II diabetes. Since this summer 
duration only had a total of 34 participants and 9 
were at risk of developing diabetes, there were too 
few participants for us to confidently say if there is 
a correlation or association found between vitamin 
D and HbA1C. However, this study emphasized the 
deficiency of vitamin D in the UK population. Future 
work in this study will prioritize recruitment for 
larger trials and more diversity among body types 
so there can be more confidence for or against an 

association between risk of developing type II 
diabetes and vitamin D levels. 

26B. Ingestion of a ketone ester beverage and its 
impact upon food intake, appetite and glycemic 
control 

Beau Pennington, Dr. Richard Webb, Biology, 
Ouachita Baptist University 

Ketosis is a state in which ketone bodies are 
hepatically produced, which can lead to weight 
loss, appetite suppression, and improved glycaemic 
control. Reaching a state of ketosis can be difficult 
to attain and can be induced by fasting or 
restricting dietary carbohydrates. Exogenous 
ketones in the form of ketone monoesters have 
been shown to efficiently induce a state of ketosis. 
Ketone monoesters are synthetic molecules 
produced by transesterifying (R)-3-
hydroxybutyrate with (R)-1,3-butanediol using 
lipase. The ketone monoester beverage used 
(HVMN) contained beta-hydroxybutyrate. The aim 
of the study was to determine the impact of the 
acute ingestion of a ketone monoester beverage 
upon appetite, food intake, and glycaemic control. 
The study was a randomized, double-blind, 
crossover study involving participants of healthy 
BMI. Participants ingested the ketone monoester 
beverage and measurements were taken to gauge 
perceived appetite, food intake, related peripheral 
hormones, glycaemic control, and blood ketone 
levels. The results of the study showed that the 
ketone monoester beverage caused an increase in 
blood ketone levels and resulted in appetite 
suppression and improved glycaemic control. The 
ingestion of a ketone monoester beverage may 
offer therapeutic use for the prevention and 
treatment of chronic, nutritionally mediated 
diseases, such as obesity and Type 2 diabetes. 

 

 



 
27A. Characterization of Clostridium perfringens 
from Rhesus Monkey (Macaca mulatta) Samples 

Katelyn Mason, Dr. Sung Guk Kim Miseon Park , 
Biology, University of Arkansas at Pine Bluff 

Clostridium perfringens (C. perfringens) is an 
anaerobic, spore-forming ubiquitous bacterium 
that has the potential to cause infections in 
humans and animals and food poisoning. The 
objective of this study was to successfully 
characterize Clostridium perfringens bacterial 
isolates in rhesus macaque’s fecal samples. We 
isolated eight strains of C.perfringens from 
different Rhesus macaque monkey’s fecal samples 
and used to reference strains ATCC 3626 and ATCC 
13124. We conducted toxinotyping and other 
minor toxin assays secreted in the culture media 
during the growth. C. perfringens strains are 
classified into five toxinotypes (A, B, C, D and E) 
based on the presence of four major toxins (α, β, ϵ 
and ι ). PCR primers for toxinotyping were prepared 
from published sequences of the genes. . Five of 
eight isolates and ATCC 3626 were Type B. Three 
of eight isolates and ATCC 13124 were Type C. 
Type B and C Clostridium perfringens has the 
potential to cause necrotizing enterocolitis. Seven 
isolates were enterotoxin gene positive in total. We 
compared the production of clostripain, 
collagenase, hyaluronidase, sialidase, 
perfringolysin and phospholipase C from the 
culture supernatant using specific substrates. They 
were not strong producers of those toxins compare 
to ATCC 13124 and ATCC 3626. No perfringolysin 
activity was observed. None of the isolates showed 
resistance to tetracycline, erythromycin, ampicillin, 
and minocycline. 

 

27B. Identification of key genes and major 
pathways involved in suppression of tumorigenesis 
by CREB3L1 in breast cancer 

Heaven Mister & Dr. Vinay Raj, Biology, University 
of Arkansas at Pine Bluff 

Breast cancer is the most frequently diagnosed 
cancer in women globally. Although metastatic 
breast cancer accounts for a small percentage of 
initial diagnosis, the overall survival rate of these 
patients is low. CREB3L1 (cyclic AMP [cAMP]-
responsive element-binding protein 3-like protein 
1), a member of the unfolded protein response 
(UPR) plays an important role in breast cancer 
development and metastasis. CREB3L1 acts as a 
suppressor of metastasis by regulating expression 
of genes involved in cell growth, angiogenesis and 
migration in breast cancer. The identification of key 
genes and major pathways involved in the CREB3L1 
related suppression of metastatic breast cancer is 
of much importance. Differential gene expression 
(DEG) analysis was performed on a CREB3L1 
associated gene expression data set from Gene 
Expression Omnibus database using statistical 
software R. Gene Ontology enrichment analysis and 
pathway analysis were performed to identify 
pathways in which the DEGs were significantly 
enriched. Gene networks and module analysis were 
also performed to identify related networks and key 
genes. Finally, gene modules were explored for 
their biological significance. The key genes and 
major pathways identified will facilitate 
understanding of molecular mechanisms and to 
conduct functional studies. 

 

28A. Is the rag1 gene a suitable marker for 
assessing biogeographic trends in species of the 
catfish family Pangasiidae in the Lower Mekong 
River? 

Jennie Finch, Huong Hoang, Ruben Michael 
Ceballos, Biological Sciences, University of 
Arkansas Fayetteville 

The impact of climate change and anthropogenic 
perturbations, such as dam construction, in the 
Lower Mekong River Basin has been a topic of 
intense research and international debate over the 
past two decades. It has been suggested that 
disturbances in the Mekong river ecosystem have 



 
resulted in significant declines in natural fisheries, 
affecting aquatic biodiversity by producing barriers 
to gene flow. Catfish (Order: Siluriformes) are a key 
species in the Mekong River ecosystem and are an 
essential component of the local economy and diet. 
One of the main challenges in using catfish as an 
indicator species for ecosystem stability is finding 
suitable markers to rapidly resolve differences in 
genetic profiles that would facilitate assessment of 
biogeographic structure of catfish populations. In 
this study, a subset of samples from a larger group 
of more than 800 fin and gill samples collected 
from 19 sampling sites across the Lower Mekong 
Delta were studied. The goal was to assess 
phylogenetic relationships within species using 
samples from different sites and between species 
to determine if biogeographic trends could be 
resolved. Using mitochondrial 16S rRNA gene (16S) 
as a baseline, recombination activating gene 1 
(rag1) was tested to determine if this nuclear gene 
(which was previously reported to resolve 
intraspecific differences) could resolve subspecies-
level differences and thus biogeographic patterns. 
16S and 16S-rag1 concatenations from several 
species of Pangasiid catfish (Pangasius larnaudii, 
Pangasius macronema, and Pangasianodion 
hypopthalmus) were used to generate phylogenies 
that could be mapped to sampling sites. Our data 
indicate that rag1 may provide sufficient resolution 
to differentiate geographic variants or 
subpopulations within a species and that 
biogeographic structure may be present in wild, 
non-commercial species of catfish in the Lower 
Mekong River system. This work was supported by 
a U.S. National Science Foundation RCN grant 
(award no. 1624171; PI-Ceballos) and an Arkansas 
Department of Higher Education SURF grant (award 
no. 002999-00001A). 

 

28B. Identification of Proteins that Contribute to 
Yeast Heat Stress by Lysine Acetylation 

Weijia Shi, Rebecca E. Hardman, Crystal C. Crook, 
Tara N. Stuecker, Jeffrey A. Lewis , Department of 

Biological Sciences, University of Arkansas in 
Fayetteville 

Reversible lysine acetylation is emerging as an 
important post-translational modification that 
likely regulates a wide array of biological processes 
in all organisms. In the budding yeast 
Saccharomyces cerevisiae, over 1000 acetylated 
proteins have been identified, yet the functional 
role of lysine acetylation for the vast majority of 
proteins remain unclear. Many of the evolutionally 
conserved lysine acetylation sites were enriched in 
stress defense proteins, leading us to hypothesize 
that acetylation might play an important role in 
stress defense. We subsequently found that global 
protein lysine acetylation patterns were remodeled 
during heat stress, and we used quantitative 
proteomics to identify proteins with higher or lower 
acetylation levels in response to heat shock. To 
further explore the role of protein lysine acetylation 
in heat stress, I first examined whether yeast 
strains lacking proteins with altered acetylation 
levels during heat stress affect yeast’s ability to 
cope with heat stress. I tested 48 yeast deletion 
mutants for heat sensitivity by growth in 24 well 
plates at 40°C and found that 16 mutant strains 
with at least moderately defective heat tolerance. 
Deletion of HSP104, NEW1, and SIN3 caused strong 
heat sensitivity, so I am now determining whether 
changes in lysine acetylation on those proteins 
plays a role in heat shock defense. My current 
strategy for genetically testing the function of 
acetylation is to mutate acetylatable target lysines 
to glutamine (which mimics neutral acetylated 
lysine) or arginine (which mimics positive, non-
acetylatable lysine), and compare these to control 
alanine replacements. This strategy will provide 
novel insights into the role of in vivo protein 
acetylation at specific lysine residues during heat 
stress defense in yeasts. 

 
 
 



 
29A. Characterization of the 1918 and 1919 
Influenza Pandemic in Kanawah County, WV and 
Pulaski County, AR 

Chandani Patel Benjamin Rowley , Biology , 
University of Central Arkansas 

Influenza pandemics can be studied retrospectively 
using death certificate analyses. The 1918 
pandemic was the largest pandemic in the last 100 
years in the United States (with an estimated 
600,000 deaths). The current study analyzes 
influenza deaths in September 1918 – April 1919 in 
Kanawah County, West Virginia versus Pulaski 
County, Arkansas. Each is the most populous 
county in their respective states throughout the 
20th century. Deaths are analyzed by comparing 
against values extrapolated and estimated from US 
census data (1900-1930). The two counties in 
these states represent two locations with 
similarities and differences. West Virginia has an 
agricultural emphasis, but also a strong coal-
mining industry, while Arkansas is largely 
agricultural. If infection and death rates follow a 
linear trend linked to population, expected 
numbers of deaths obtained from Census analyses 
will match actual numbers of deaths. It is 
hypothesized that higher population density areas 
exhibited greater numbers of influenza deaths than 
would be expected from a linear relationship, and 
that gender played no role (exhibiting no gender 
bias) in the influenza deaths that occurred. It is 
also hypothesized that West Virginia’s coal-mining 
industries will lead to a larger number of influenza 
deaths (relative to population numbers) than in 
Arkansas. 

 

29B. Optic Disc Localization in Retina Images using 
Morphological Filters 

Da-El Kim, Mahmut Karakaya, Dept. of Computer 
Science, University of Central Arkansas 

Diabetic Retinopathy (DR) is an eye disease that 
may result in the loss of vision. It occurs when 
small blood vessels in the retina are damaged and 
cause bleeding in the retina. People with diabetes 
and high blood pressure have a higher chance of 
diabetic retinopathy. Since DR is hard to notice 
before it is too late, early detection is crucial for 
patients with diabetes. Recent studies focus on to 
diagnose DR remotely with the picture of retina 
from thousands of people with diabetes. To 
localize the optic disc and fovea is an essential task 
in these DR detection algorithms. After locating the 
optic disk (OD), finding other components of retina 
is an easier task. In this study, we present an 
image-processing algorithm to detect the center of 
the optic disk. This approach uses thresholding 
and morphological filters to find the x and y 
parameter of the optic disk center. Our algorithm is 
mainly divided into three parts. First, it will decide 
if the given image is that of a right eye or left eye. 
The edge detection algorithm is used to locate the 
blood vessels on retina image, in order to decide 
which side is considered to more likely to have 
optic disk – optic disk is surrounded by blood 
vessels. Second, based on the result from the first 
part of the code, it will find the coordinate of the 
optic disk. It will go through every pixel and 
chooses if the value of the pixel is above 90% 
brightness. The brightest points are where the 
optic disk is very likely to be located. After finding 
the brightest pixels, it will be marked and 
connected to its neighbor pixels with average filter 
and labeling. Connected pixel components of the 
matrix will be evaluated and eliminated if any 
components are not within the appropriate size 
(less than 5 pixels or 1.1% of image size), or if the 
shape is not close to a circle as well as a rectangle 
(including lines). Only the remaining connected 
component is regarded as optic disk. The program 
will automatically use different ranges of 
brightness when none of the connected 
components is classified as an optic disk. For the 
case of not detected optic disk, the algorithm 
notifies the user and continue with the next image. 
We tested our proposed optic disc localization 



 
algorithm with three different publicly available 
datasets including EyePACS, Messidor, and IDRID. 
Based on the results, the algorithm optic disc 
localization method shows high detection accuracy. 
To calculate the accuracy, we consider detection 
was successful if the location is within 10 pixels 
away from ground truth. IDRiD dataset had the 
highest accuracy of 99.02%, followed by left eye 
images of EyePACS dataset with 90.69%, right-eye 
images of EyePACS is 88.05%. Messidor dataset 
showed 83.235% accuracy. EyePac had higher 
percentage of accuracy because its images were 
labeled as left and right, that eliminated the error 
for deciding left or right eye algorithm. 

 

30A. Habitat Use by Breeding Birds at Jack 
Mountain Wildlife Management Area 

Kenzie Pickard, Susanna Schleiff, Christin Pruett, 
Biology, Ouachita Baptist University 

Many species of North American birds are 
declining; thus, it is important to examine the 
current use of habitat by breeding birds (Rosenberg 
et al. 2016). Large contiguous tracts of forested 
habitat are important for conservation (Owens and 
Bennett 2000), and Jack Mountain WMA in 
southwest Arkansas might serve as an important 
area for breeding birds. The WMA is actively 
managed so that open pine, deciduous woodlands, 
and recently cleared (< 5 years since cutting) areas 
are present (rossfoundation.us). Point counts were 
performed to evaluate the species using the WMA 
and the habitats preferred for breeding. Observers 
performed ten-minute counts at 100 random 
points located across the WMA, recording all birds 
that were heard or seen. In addition, habitat 
surveys were performed within 50m of each point. 
To evaluate detection probabilities, each point was 
visited twice. Data were collected over ten weeks 
from late May through July 2019. Data from counts 
and habitat surveys were examined to determine 
species richness and abundance across habitat 
types. Fifty-five species of birds from ten different 

avian orders were identified. The most abundant 
species found across the WMA was Red-eyed Vireo, 
closely followed by Yellow-throated Vireo and 
Tufted Titmouse. The number of species and 
abundance of individuals using habitats differed 
across habitat types. Pine forests had larger 
numbers of species and individuals than deciduous 
or mixed forests. Species listed of conservation 
concern in Arkansas that appear to breed on Jack 
Mountain WMA, include Chimney Swift, Eastern 
Whip-poor-will, Yellow-billed Cuckoo, and Wood 
Thrush (Rosenberg et al. 2016). Our findings 
suggest that Jack Mountain is an important 
breeding location for many species of migratory 
and resident birds. Management for multiple 
habitat types is likely to increase the use of Jack 
Mountain WMA by breeding birds. 

 

30B. Lysogenic host bacterium alters plating 
efficiency of Gordonia bacteriophage 

Grace C. Jones, Ruth C. Plymale, Biology, Ouachita 
Baptist University 

Bacteriophage infecting Gordonia terrae 3612 or 
Gordonia rubripertincta NRRL B-16540 were 
isolated from soil samples by Ouachita Baptist 
University students and the Gordonia host range of 
each phage was determined. Most phage were able 
to infect both Gordonia species but displayed a 
higher plating efficiency on the isolation host. 
During the host range screening process, we 
observed lysogen formation by G. terrae 
bacteriophage DelRio and Ruthy on both G. terrae 
and G. rubripertincta. We harvested virions from all 
four lysogens—G. terrae (DelRio), G. rubripertincta 
(DelRio), G. terrae (Ruthy), and G. rubripertincta 
(Ruthy)—and plated them on both Gordonia 
species. Lysogen bacterial species had a marked 
influence on infectivity, with virions isolated from 
G. terrae lysogens exhibiting a drastic reduction in 
plating efficiency on G. rubripertincta, whereas 
virions derived from G. rubripertincta lysogens 
infected both G. terrae and G. rubripertincta with 



 
similar plating efficiency. This differential 
infectivity was observed immediately after lysogen 
creation, suggesting host-induced impacts to 
phage protein expression or post-transcriptional 
modification rather than changes to phage genome 
sequence. Currently, five additional bacteriophages 
are being tested on G. terrae and G. rubripertincta. 
Lysogens have been isolated from each phage on 
both G. terrae and G. rubripertincta. Further testing 
will be done with these lysogens regarding 
infectivity and results of that analysis will be 
presented. 

 

31A. Natural Language Processing of Clinical Data 

Giheon Koh, Dr. Ahmad Baghal, Department of 
Mathematics, University of Central Arkansas 

For the fast adoption of unstructured Electronic 
Medical Records (EMRs), it is necessary to extract 
accurate information from EMRs to support 
automated systems at the point of care and to 
enable secondary use of EMRs for clinical and 
translational research. For this research, I designed 
the Natural Language Processing protocol model by 
applying machine learning algorithms and I 
endeavored to figure out the minimum test error 
rate possible while testing EMR samples in the 
protocol. While implementing, I used the Python 
programming language with the Natural Language 
Tool Kit (NLTK) package as my platform. For the 
experiment, I used 20 de-identified pathology 
report samples. For the workflow, I searched and 
extracted cardinal quantity values from the 
samples, then extracted the strings for the final 
diagnosis. When extracting the diagnosis 
information, I used the Support Vector Machine 
(SVM) algorithm. While working in the SVM model, I 
calculated the test error to verify how significant 
the extracted information is. For the entire 
protocol, I designed it based on a decision tree 
algorithm to extract necessary information from 
the unstructured EMRs. As the result, I extracted 
the patient’s name, medical record number, 

gender, age, affected body part, procedure, 
diagnosis description based on 10% error rate, 
grade, date and note ID information from each 
sample, and stored them in a database. 

 

31B. Effect of 5α-Pregnan-3β-Ol-20-One 3β-
Acetate Availability and Steroidogenic Enzyme 
(HSD-3) on Dietary Restriction-Mediated Stress 
Resistance in C. elegans 

Brewer Owen, Chloe Chapman, Alex Taylor Mentor: 
Dr. Mindy Farris, Biology, University of Central 
Arkansas 

Dietary restriction (DR) can have a positive effect 
on longevity and stress resistance in C. elegans 
(Braeckman, 2006). While DR can be studied by 
bacterial deprivation (BD), it can also be obtained 
through a genetic DR model. A mutation in the eat-
2 gene causes lifelong reduced pharyngeal 
pumping in C. elegans, reducing the amount of 
food it can consume despite bacterial availability 
(Kenyon, 2010). 3β-hydroxysteroid 
dehydrogenases HSD-2 and HSD-3 have been 
identified in C. elegans, orthologs to 3β-HSDs in 
vertebrates, enabling examination of hormone 
pathways involved in DR-mediated heat stress 
resistance (Kenyon, 2010). The hormone 
synthesized by HSD-2/HSD-3 is unknown but 
likely related to hormones produced by 
homologous enzymes. A double mutation in eat-
2;hsd-3 removes eat-2-mediated stress resistance. 
Previous trials using Pregnenolone (PREG) showed 
PREG increased stress resistance in wild-type (N2) 
worms but were unsuccessful at reverting eat-
2;hsd-3 phenotype back to that of eat-2. PREG 
derivative and alternative hormone 5α-Pregnan-
3β-ol-20-one 3β-acetate (ALLOPREG) was revealed 
and selected through gas chromatography-mass 
spectrometry (Broue, 2007). ALLOPREG was fed to 
eat-2, hsd-3, eat-2;hsd-3, and N2 worms to 
determine its ability to rescue the eat-2-mediated 
stress resistant phenotype. hsd-3 supplemented 
with ALLOPREG was hypothesized to have similar 



 
stress resistance to N2 control; furthermore, hsd-3 
with ALLOPREG should have greater stress 
resistance than hsd-3 control. eat-2;hsd-3 with 
ALLOPREG was hypothesized to have greater stress 
resistance than eat-2;hsd;3 control, specifically 
similar to eat-2 control. Analysis revealed our 
results were inconclusive although there were 
notable trends: N2 worms fed ALLOPREG showed a 
slight increase in stress resistance as compared to 
controls. ALLOPREG also modestly increased eat-
2;hsd-3 stress resistance when compared to eat-
2;hsd-3 control, but not to the phenotypic extent 
of eat-2 control. It is possible that ALLOPREG is a 
precursor needed by HSD-2/HSD-3 to make its 
stress resistance-inducing hormone but a 
functional enzyme is required for synthesis. 

 

32A. Analyzing Infection Control Assessment 
Recommendations to Improve the Health of 
Arkansans 

Ruby D. Trotter, Rohan Chakravorty, MPH, Jordan 
Mallard, Trenton Gulley, MPH, Kelley Garner, MPH, 
MLS, Naveen Patil, MD, MHSA, MA, Healthcare-
Associated Infections Program, Arkansas 
Department of Health 

Healthcare-associated infections (HAI) are 
infections caused by a wide variety of common and 
unusual bacteria, fungi, and viruses that develop 
during the course of receiving medical care. 
Medical advances have brought lifesaving care to 
patients in need, yet many of those advances come 
with a risk of HAI, which can be devastating and 
even deadly. The Centers of Disease Control and 
Prevention (CDC) estimates that on any given day, 1 
in 31 hospital patients will have at least one HAI. 
To assess and improve infection prevention 
capacity in Arkansas healthcare facilities, the HAI 
program at the Arkansas Department of Health 
(ADH) conducts assessments using the CDC-
created Infection Control Assessment and 
Response (ICAR) tool, which covers various 
domains of infection prevention, and provides 

feedback and recommendations to infection 
prevention programs. Feedback on strengths, 
weaknesses, and recommendations to infection 
prevention programs from ICAR visits is provided in 
a narrative letter. Best practices for timely and 
consistent responses can be improved with the use 
of standardized language to communicate 
standards and best practices. The HAI program 
wanted to identify the common recommendations 
made in ICAR feedback letters based on 
deficiencies during the ICAR assessment by each 
domain. The HAI program utilized qualitative 
research methods to create a codebook 
summarizing the ICAR tool. Feedback and 
recommendations in ICAR letters were coded and 
data were entered into a REDCap database and 
analyzed in Microsoft Excel. Letters from 102 visits 
to hospitals (n = 48) and long-term care facilities 
(n = 54) between 2017-2019 were analyzed. 
Results indicated that Arkansas hospitals have the 
most room for improvement in policies and 
practices related to injection safety (98%, n = 47), 
urinary catheter insertion (96%, n = 45), infection 
control program infrastructure (94%, n = 45), hand 
hygiene (94%, n = 45), and multi-drug resistant 
organism detection (98%, n = 47). For long-term 
care facilities, the primary deficiencies included 
hand hygiene (100%), infection control program 
infrastructure (96%, n= 52), and antibiotic 
stewardship (98%, n = 53). Codebook analysis 
revealed additional recommendations not included 
in the ICAR tool as standard questions, such as 
inappropriate isolation practices, testing methods 
for C. difficile infection, and fiscal support for 
infection prevention programs. Quantitatively 
analyzing ICAR feedback is an innovative 
methodology for HAI programs. These data will 
serve as a baseline for future assessments and 
facilitate further analysis. Coded ICAR data will also 
make reassessments of facilities easier. Conducting 
deeper analyses of such data by HAI programs, and 
using the codebook to develop standardized 
language for ICAR feedback letters could lead to 
better assessments and outcomes. 
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101A. Zwitterionic red-fluorescent probes for 
human serum albumin 

Pratikshya Paudel, Charles Conkin Rajib Choudhury 
, Biology-biomed, Arkansas Tech University 

Quantitative determination of bio-analytes is a 
medical procedure performed to detect, diagnose, 
and monitor diseases. One important example is 
quantitative estimation of human serum albumin 
(HSA) in body fluids—such as urine, saliva, and 
plasma. Serum albumin is the most abundant 
protein in the circulatory system which plays a key 
role in maintaining oncotic pressure of blood, and 
transport of fatty acids, vitamins, hormones and 
drugs. Amount of HSA in urine between 20-300 
mg per day is an indicator of microalbuminuria, 
which has been associated with diabetes and 
cardiovascular disease. Hence, search for efficient 
HSA detection methods in body fluids has gained 
extreme importance among academic researchers 
and medical scientists. Methods are currently 
available and routinely used in medical diagnosis of 
HSA. But, they are time consuming and more often 
require well-equipped laboratory instrumentations. 
Commercially available assays including urine test 
strip are also used. But, it responds only at higher 
concentration of HSA in samples. Recently, 
fluorimetric methods—determination of intensity 
and/or lifetime of fluorophore—have gained 
considerable attentions. Fluorescence techniques 
are easy to perform, highly sensitive, and for 
quantitative analysis small amount of sample is 
required. Along this line, we aim to develop 
suitable fluorescent probes for simple, cost-
effective, and selective detection of HSA in 

biological samples. Herein, we have reported 
development of two fluorophores in two easy steps. 
Comparison of their photophysical properties in 
different micro-environments provides various 
structure-optical property relationships of the 
fluorophores. Fluorophore with highly 
electronegative fluorine atom is selective to HSA 
and can detect as low as 4.0 mg/L of HSA in 
synthetic urine samples. The effects of fluorine 
substituent correlate with the intramolecular 
charge transfer and the energy levels of frontier 
molecular orbitals, resulting complete zwitterion 
formation in normal urine pH. 

 

101B. Targeting Neuroinflammation by Inhibition 
of Xc- Transport Protein 

Benjamin Justice; Mariusz P. Gajewski*, Physical 
Sciences, Arkansas Tech University 

According to Centers for Disease Control and 
Prevention (CDC), stroke kills about 140,000 
Americans each year, translating to one (1) 
American dying of stroke every four (4) minutes. 
The disease is a leading cause of serious long-term 
disability and costs the United States about $34 
billion a year, including health care services, 
medicines, and missed days of work. The delayed 
and progressive nature of neuronal damage 
following stroke implies a wide time window for 
therapeutic intervention to minimize the harm and 
the resulting disability. The post-stroke neuronal 
damage is considered to arise largely due to 
excitotoxicity of an endogenous neurotransmitter, 
L-glutamate (Glu). Glu is abundant in brain tissue 
and is considered to be the "major" 
neurotransmitter, absolutely essential to normal 
functioning of the organ. In healthy brain, Glu 
participates in so called glutamate-glutamine (Glu-
Gln) cycle, a normal complex signaling-recycling 
system. However, stroke causes uncontrolled 
release of massive amounts of Glu into and far 
beyond the synapses. Excitatory action of Glu at 
these levels results in excitotoxicity, both: direct 



 
synaptic and indirect through feedback loop 
systems outside the synapse. The end result is 
brain tissue damage and necrosis, progressive in 
nature, a serious long-lasting debilitating 
complication of the disease. System Xc- is an 
obligate exchange transport protein which expels 
Glu and uptakes cystine (Cys2) across cellular 
plasma membranes. The protein is localized on 
several different cell types inside and outside of the 
central nervous system (CNS). One such cell type is 
microglia. These cells are activated in stroke and 
are responsible for release of excitotoxic levels of 
Glu. Since Xc- is a major non-vesicular mediator of 
Glu release, it is hypothesized that its inhibition 
will result in reduction of post-stroke brain tissue 
damage. This project's focus is on in vitro 
investigation of novel inhibitors of the Xc- protein 
and their application in neuroprotection against 
excitotoxic action of Glu released by microglia. 

 

102A. Multiple Metabolic Pathways Decrease 
Meloxicam Toxicity Relative to Analog, Sudoxicam 

Laura Osborn, Dustyn Barnette, Mary Davis, Grover 
P. Miller, Biochemistry , Ave Maria University 

Multiple Metabolic Pathways Decrease Meloxicam 
Toxicity Relative to Analog, Sudoxicam Laura 
Osborn, Ave Maria University Mentor: Dr. Grover P. 
Miller Sudoxicam and meloxicam are nonsteroidal 
anti-inflammatory drugs (NSAIDs) with a thiazole 
moiety. The sole structural difference between 
these two compounds is that meloxicam has a 
methyl substituent on C5 of the thiazole, where 
sudoxicam has a hydrogen. In clinical studies, 
sudoxicam was associated with severe 
hepatotoxicity, whereas meloxicam is commonly 
used with rare cases of toxicity. The cause for 
variable toxicity of thiazole compounds is 
undetermined. It has been shown that both 
sudoxicam and meloxicam undergo a multistep 
P450 catalyzed bioactivation pathway, proposed to 
be initiated by epoxidation at the thiazole. This 
pathway ultimately produces an alpha dicarbonyl 

and a toxic sulfonamide as cometabolites. 
Interestingly, meloxicam can be metabolically 
detoxified at the methyl substituent. The relative 
importance of the bioactivation pathway compared 
to the detoxification pathway is unknown because 
kinetics for the bioactivation are undetermined. For 
these studies, we developed a method to quantitate 
formation of the dicarbonyl metabolite via 
fluorescent DMB (1,2-diamino-4,5-
methylenedioxybenzene) labeling with HPLC 
coupled with fluorescence detection. We have 
established steady state conditions for dicarbonyl 
formation from both substrates. Our kinetic 
experiments show that the bioactivation pathway is 
biphasic and more efficient for sudoxicam. The 
meloxicam detoxification pathway is more efficient 
than both bioactivation pathways. We are 
determining which enzymes catalyze the 
bioactivation pathway for both compounds using in 
vitro experiments with human liver microsomes 
and various P450 inhibitors. Our results suggest 
that both bioactivation and detoxification pathways 
have roles in the decreased toxicity of meloxicam, 
and alterations to either could impact the 
idiosyncratic toxicity of meloxicam. This knowledge 
will facilitate more accurate assessments of the 
potential risks of metabolites from thiazole-
containing drugs and promote more personalized 
patient care. 

 

102B. Analysis of Oxidative Stress on Fatty Acids in 
K-12 E-coli and Fish Oil by GC/MS 

Sydnye Shuttleworth Dr. Dennis Province, Harding 
Chemistry and Biochemistry , Harding University 

Oxidative stress results in the breaking down of 
biomolecules as they interact with reactive oxygen 
species. These reactions cause cell damage which 
leads to disease and loss of cell function. Bacteria, 
like e-coli, are bound by a cell membrane that is 
made up in part by both saturated and some 
unsaturated fatty acids. Irradiating TiO2 
nanoparticles with light from UVLEDs with a 



 
maximum wavelength of 365 nm will produce 
reactive oxygen species from the air or water. This 
experiment exposed saturated and unsaturated 
fatty acids from lipids to reactive oxygen species 
from 30 minutes to 2 hours to induce oxidative 
stress. Methyl esters were then formed from these 
fatty acids and analyzed by gas chromatography 
mass spectrometry. Using electron ionization, the 
fragmentation patterns of the eluted peaks were 
used against a library database to identify the fatty 
acids in the original samples and hence their 
abundance as the reaction progressed. The extent 
of the reaction was monitored by finding the ratio 
of the peak area of the methyl esters to an internal 
standard (Heptadecanoic acid, C17:0). The samples 
irradiated were K12 e-coli and a Fish Oil dietary 
supplement which contains substantial amounts of 
unsaturated Eicosapentaenoic acid (C20:5) (40%) 
and Docosahexaenoic acid (C22:6) (32%). These 
omega-3 fatty acids were derivatized to methyl 
esters and analyzed in a similar manner. 

 

103A. Photocatalysis as a Means of Disinfection 
Water During Space Flight 

Elizabeth Reed, Benjamin Pruitt, and Dr. Dennis 
Province, Chemistry and Biochemistry, Harding 
University 

Human presence in space necessitates the 
environment in which astronauts work and live be 
self-contained. Compounds unsafe for human 
consumption and a biofilm have contaminated the 
water supply on the International Space Station. 
The methods currently used to purify water aboard 
the ISS are not capable of breaking down these 
compounds. A low power and green solution to 
water purification is desired. Titanium Dioxide 
nanoparticles can be photocatalytically activated 
using UV-LED light to create reactive oxygen 
species (ROS) that break down organic impurities 
and pathogenic organisms. In this project, different 
compounds present in the water supply of the ISS 
were made into a solution and irradiated with UV-

LED light in the presence of Titanium Dioxide. The 
three major compounds found to contaminate the 
water after the purification process are as follows: 
propylene glycol, ethanol, and dimethylsilanedoil 
(DMSD) in concentrations ranging from 1,330 - 
4,000ppm. Previous research indicated the ideal 
current to degrade methyl orange to be 200mA at 
1.08% Degussa TiO2. Mass Spectroscopy and Gas 
and Liquid Chromatography were used to 
determine the breakdown products upon varied 
times of exposure to 365nm of light and ~1% 
Degussa TiO2 suspension in water over an 
extended period of time. 

 

103B. Photocatalysis as a means of Disinfecting 
Water during Space Flight 

Dennis Province, Elizabeth Reed, Benjamin Pruitt, 
Chemistry and Biochemistry, Harding University 

Human presence in space necessitates the 
environment in which astronauts work and live be 
self-contained. Compounds unsafe for human 
consumption and a microbial biofilm have 
contaminated the water supply on the International 
Space Station. The methods currently used to purify 
water aboard the ISS are not capable of breaking 
down these compounds or of removing the biofilm. 
A low power and green solution to water 
purification is desired. Titanium Dioxide 
nanoparticles can be photocatalytically activated 
using UV-LED light to create reactive oxygen 
species (ROS) that break down organic impurities 
and pathogenic organisms. In this project, different 
compounds present in the water supply of the ISS 
were made into a solution and irradiated with UV-
LED light in the presence of Titanium Dioxide. The 
three major compounds found to contaminate the 
water after the purification process are as follows: 
propylene glycol, ethanol, and dimethylsilanedoil 
(DMSD) in concentrations ranging from 1,330 - 
4,000ppm. Previous research indicated the ideal 
current to degrade methyl orange to be 200mA at 
1.08% Degussa TiO2. Mass Spectroscopy and Gas 



 
and Liquid Chromatography were used to 
determine the breakdown products upon varied 
times of exposure to 365nm of light and ~1% 
Degussa TiO2 suspension in water over an 
extended period of time. 

 

104A. Identifying How Halogens Impact 
Bioactivation of Aryl Acetic Acid Nonsteroidal Anti-
inflammatory Drugs (NSAIDs) 

Sasin Payakachat, Mary A. Davis, Grover P. Miller, 
Biochemistry/Molecular Biology, Hendrix College 

More than a fourth of the drugs on the market are 
halogenated and their numbers are expected to 
increase. Halogenation is prevalent in the market 
due to its improvement of druggability. 
Halogenation is thought to prevent unwanted 
bioactivation, increase a drug’s intake and 
clearance, and increase drug efficacy. However, it is 
unknown how halogenation affects compound 
enzymatic metabolism because no systematic 
analysis exists on how halogens impact substrate 
recognition or the kinetics of metabolite formation. 
We hypothesize that our novel methodology 
incorporating informatics, modeling, and 
experimental studies will reveal the role of 
molecular structure in bioactivation of halogenated 
aromatic drugs into quinone reactive metabolites. 
We have extracted 259 halogenated compounds 
from the FDA DILIrank database and modeled their 
possible bioactivation into quinones using a deep 
neural network model developed by our 
collaborative group. We chose N-arylacetic acid 
NSAIDs as a test case. Four drug family members 
were identified as likely to undergo bioactivation 
into quinones, but the reaction remained unverified 
experimentally. We used an in-house method to 
trap quinones with fluorescently labeled 
glutathione to establish that reactions form 
product linearly in a pseudo-first order manner for 
the first 60 minutes. Additionally, we have 
observed that 0.5 mg/ml human liver microsomes 
are required to maintain pseudo-first order for 

these sixty minutes. We will use this information to 
begin steady-state reactions in order to measure 
the kinetics of the drugs of interest. Altogether, 
these findings will advance understanding of the 
basis of bioactivation of this critical class of 
molecules and validate our methodology as a basis 
for revealing the relationships of halogens on 
bioactivation of drugs into quinones. 

 

104B. From Plasmid to Protein: The Purification and 
Biophysical Characterization of E. coli MutS 

Jaycee Hall, Julie Gunderson, Biochemistry and 
Molecular Biology, Hendrix College 

With a base pair mismatch occurring approximately 
once every cell division, it is vital for an efficient 
DNA repair system to identify and correct DNA 
mismatches in order for the cell to avoid 
detrimental mutations. The DNA mismatch repair 
system consists of a system of proteins that work 
in collaboration with each other to recognize and 
repair mismatches that occur during DNA 
replication. The E. coli mismatch recognition 
protein, MutS, functions by recognizing existing 
mismatches and communicating with downstream 
proteins to initiate the repair process. Fluorescence 
anisotropy allowed for the characterization of the 
mismatch binding activity of MutS. The dissociation 
constant Kd, which shows the binding affinity of 
MutS to specific mismatches, can be obtained from 
this data. The ATPase activity of MutS in the 
presence of each base-base mismatch was 
observed with a spectrophotometric malachite 
green assay. With this information, the kcat can be 
determined to characterize the ATPase activity of 
MutS. Cancer, Huntington’s disease, and many 
other neurodegenerative diseases thrive when MutS 
homologs in the human mismatch repair system do 
not function as they should. More research into 
understanding the mechanics of MutS and 
mismatch repair will provide information to slow or 
prevent the progression of such diseases by 



 
allowing for the promotion or inhibition of MutS 
homologs and other similar proteins. 

 

105A. Understanding the Role of Salt Concentration 
and Cation Identity in the Formation of Supported 
Lipid Bilayers 

Tucker Andrews, Jacob Handloser, Peter Kett , 
Chemistry Department, Hendrix College 

Supported Lipid Bilayers (SLBs) are a form of model 
biological membrane which are formed when lipid 
vesicles adsorb and rupture on a surface. We 
investigated the rates of formation of 1,2-dioleoyl-
sn-glycero-3-phosphocholine (DOPC) SLBs on 
silicon dioxide surfaces from buffers containing 
different salts, and salt concentrations. Buffers 
were used that contained monovalent chloride salts 
(LiCl, NaCl, KCl, RbCl, CsCl) at concentrations from 
12.5 to 50 mM. The rate of formation of SLBs was 
monitored using a Quartz Crystal Microbalance 
(QCM). Evidence from the QCM showed that SLBs 
could be formed using all the monovalent salt 
buffers at a concentration of 12.5 mM, except for 
NaCl. This salt dependent behavior was not 
expected. Findings from this study can be used to 
broaden the range of experimental conditions 
under which SLBs can be formed. 

 

105B. Investigating the Role of Lipid Flow Rate and 
Lipid Concentration on the Formation of Supported 
Lipid Bilayers (SLBs) 

Landon Anderson Peter Kett, Chemistry 
Department, Hendrix College 

Supported lipid bilayers (SLBs) are composed of a 
bilayer of phospholipid molecules supported on a 
surface and are a form of model biological 
membrane. They form when a solution containing 
vesicles flows over a non-metal surface such as 
silicon dioxide. The vesicles adsorb to the surface 

and then rupture to form an SLB. The formation of 
SLBs can be readily monitored using a Quartz 
Crystal Microbalance (QCM). We have changed the 
rate at which vesicles flow over the surface to 
optimize the conditions for SLB formation. We have 
also carried out a series of experiments in which 
the flow of lipids across the surface was 
interrupted before the SLB had fully formed, to see 
how changing the concentration of the lipids 
during the SLB formation process affects its 
ultimate success. 

 

106A. Computational Modeling of Colorimetric 
Urea-Based Sensors for Anionic Contaminants in 
Water 

Eliza Newkirk, Jill Ellenbarger, PhD, Chemistry, John 
Brown University 

Sustainable identification of chemical contaminants 
in water is a need many are facing around the 
world today. While sensors for impurities in water 
are common in the marketplace, the resources 
used for detecting chemical contaminants often 
produce waste and are unsustainable for many in 
the developing world. This research 
computationally studies urea-based molecules that 
may be used as visible sensors for chemical 
contaminants in water. Urea is useful in designing 
anion sensors due to its ability to interact with 
anions through hydrogen-bonding. Using Gaussian 
16, a computational program for molecular 
modeling, Time-Dependent Density Functional 
Theory (TD-DFT) methods were used to calculate 
the change in visible light absorbance (λmax) when 
urea-based colorimetric molecules interact with 
anionic contaminants. A series of eleven molecular 
fragments with colorimetric properties were 
explored. Each fragment was studied as an 
independent molecule, as a molecule bound to 
urea, and as a urea-bound molecule interacting 
with an anion. This method was used in order to 
understand the influence that urea and anions have 
on the color change of each fragment. In addition 



 
to changing λmax, the fragments studied were 
found to increase interaction energies between 
urea and anionic contaminants. These calculations 
showed a correlation between experimental λmax 
data and predicted λmax data. This correlation can 
be used to support predictions of color change in 
future models and aim to help with synthesis of 
better sensors for chemical contaminants in the 
future. 

 

106B. Synthesis of 1,4-diaryl substituted triazoles 
as potential mGluR5 antagonists for the treatment 
of autism spectrum disorders 

Ashley Bluemel James Donelson, MSSU Chemical 
and Physical Sciences, Missouri Southern State 
University 

According to the hyperglutamate theory of autism, 
patients with autism spectrum disorders (ASDs) 
exhibit increased levels of the neurotransmitter 
glutamate. The increased glutamate levels are 
hypothesized to result in many of the traits 
commonly associated with autism. While there are 
many glutamate receptors in the human brain, the 
metabotropic glutamate receptor 5 (mGluR5) is of 
particular interest. It has been shown recently that 
Dipraglurant selectively antagonizes the mGluR5 
receptor, but its efficacy levels were below that 
needed for clinical use. Using Dipraglurant as a 
structural model, a series of diarylsubstituted 
triazoles have been designed to target the mGluR5 
receptor. A three-step synthetic route was 
developed to allow the synthesis of the 
diarylsubstituted triazoles in a highly combinatorial 
way. The first triazole targeted for synthesis was 1-
(4-fluorobenzyl)-4-((naphthalen-2-yloxy)methyl)-
1H-1,2,3-triazole. To begin, 2-(prop-2-yn-1-
yloxy) naphthalene was synthesized via SN2 
reaction between 2-napthol and propargyl bromide 
in 81% yield. Next, treatment of 4-fluorobenzyl 
chloride with sodium azide produced the desired 
1-(azidomethyl)-4-fluorobenzene. Combination of 
2-(prop-2-yn-1-yloxy) naphthalene with 1-

(azidomethyl)-4-fluorobenzene in the presence of 
CuSO4 should yield the target compound, 1-(4-
fluorobenzyl)-4-((naphthalen-2-yloxy)methyl)-1H-
1,2,3-triazole. 

 

107A. Effects of Friction on BPA Leaching in Infant 
Toothbrushes 

Jordan R. Gills, Sara E. Hubbard Ph.D., Chemistry, 
Ouachita Baptist University 

Bisphenol A (BPA) is a compound which mimics 
estrogen, allowing BPA to bind to estrogen 
receptors in the body in place of estrogen. This 
mistaken binding results in BPA acting as an 
agonist and antagonist for certain mechanisms in 
the body, which can result in early development, 
reproductive issues, and cancer. Though BPA has 
been omitted in several infant products, there is no 
regulation on the amount of BPA that can be 
present in infant toothbrushes. Infants are more 
vulnerable to the effects of BPA because they are in 
such an early stage in the development of their 
endocrine systems. Previous research used 
fluorescence spectroscopy to detect BPA leaching 
from infant toothbrushes. BPA is excited at 278 nm 
and emits at 304 nm. This project focused on the 
effects of brushing on the level of BPA released by 
adding friction and movement to the toothbrush 
while it was soaking in the solution. To execute 
this research, an apparatus was developed that 
mimicked a brushing motion to apply friction to 
the toothbrushes. Several infant toothbrushes were 
each placed in a 1:1 methanol:water solution for 
time increments varying from five minutes to six 
hours. Aliquots (5 mL) were collected from the 
solutions after the toothbrushes had been soaked 
for each time interval. Samples were analyzed using 
an Edinburgh Instruments FS5 spectrofluorometer. 
The excitation and emission intensities of the 
samples were collected and compared to a 
calibration curve to determine the concentration of 
BPA present in each sample. Data were correlated 
with samples that were collected without brushing 



 
to determine if the friction affected the amount of 
BPA leached from the toothbrushes. 

 

107B. Investigating the Presence of BPA in Infant 
Oral Hygiene Products Using Fluorescence 
Spectroscopy 

Kaleigh Casada, Sara Hubbard, Chemistry , 
Ouachita Baptist University 

Bisphenol-A (BPA) is a chemical found in hard 
plastics. BPA is an endocrine disruptor as it binds 
to estrogen receptors. This is linked to negative 
health effects such as cardiovascular disease and 
developmental issues. Infants and young children 
are more at risk to these effects because their 
endocrine systems are not fully developed. For this 
project, toothbrushes were investigated to 
determine if they contained BPA. BPA is a 
fluorescent compound with an excitation 
wavelength of 278 nm and an emission wavelength 
of 304 nm, so a FS-5 spectrofluorometer from 
Edinburgh Instruments was used to determine the 
presence of BPA in each sample. Each toothbrush 
was placed in 100 mL of a 1:1 methanol:water 
solution at room temperature. A 5-mL aliquot of 
the solution was taken at time intervals ranging 
from 5 minutes to 1 week after the toothbrush was 
placed in the solution. Each sample was run in the 
spectrofluorometer in duplicate, where the 
emission and excitation intensities were reviewed 
and recorded. These values were compared to a 
BPA calibration curve in order to determine the 
concentration of BPA leached into the solution from 
the toothbrushes. After determining which 
toothbrushes had traces of BPA, a similar method 
was utilized to investigate where the bulk of the 
BPA was located within the toothbrush. The bristles 
were removed from the BPA-containing 
toothbrushes. The bristles and the head of each 
toothbrush were then placed separately into 100-
mL solutions of 1:1 methanol:water and analyzed 
following the protocol described above. 

 

108A. Chemical Analysis of Man-made Pond 
Development at Gilliam Research Station 

Audrey Lawrence, Claire Farley, Dr. Dennis 
Province, Dr. Steven Cooper, Department of 
Chemistry and Biochemistry, Harding University 

Little research has been done on the chemical 
development of ponds, though there is a lot of 
information on the conditions of water that are 
ideal for different types of life. In the spring of 
2019, three pits were dug to make way for a gravel 
road and they subsequently filled with water, 
making them ideal for testing to see how water 
quality changes over time, specifically in relation to 
ecological succession. Baseline tests measuring 
oxygen content, ammonium and nitrate content, 
salinity, pH, temperature, and turbidity were 
conducted at varying depths. The measurements 
were continued, taken once a week to see how the 
water quality changed over time. It is hoped that 
the research conducted will be useful in providing 
guidelines for the chemical development of ponds. 

 

108B. The Effects of a Virtual Chemistry Laboratory 
as a Supplement to the Undergraduate General 
Chemistry Course on Student Performance and 
Disposition 

Jarred Guajardo, Department of Chemistry, Harding 
University 

Traditionally, most undergraduate general 
chemistry courses contain a physical “wet” 
laboratory component. The teaching of the 
laboratory is essential to student understanding of 
chemistry concepts, laboratory techniques and 
developing critical thinking skills in the chemistry 
course. Here, a proposal to implement a virtual 
chemistry laboratory as a supplement to the 
existing undergraduate General Chemistry 1040 
course at Harding University is proposed. The 



 
virtual chemistry laboratory will be used as a pre-
laboratory and post-laboratory supplement in this 
experiment; it will not replace the existing 
traditional “wet” laboratory. This study is designed 
to see the impact of an online virtual chemistry 
laboratory supplement on student performance in 
the undergraduate general chemistry laboratory for 
the first semester of general chemistry. The ideal 
lab that this experiment seeks to focus on is a 
titration laboratory. It is expected that the virtual 
laboratory will provide visual microscopic 
representations of chemistry concepts and of 
procedure that occur during a titration laboratory. 
The desired outcomes of this experiment are that 
student performance can be increased by using 
supplemental online materials such as the virtual 
chemistry laboratory and the addition of these 
materials be considered for the general chemistry 
curriculum at Harding University. It is predicted 
that students will develop a better understanding 
of laboratory procedure, microscopic chemistry 
representations that a traditional “wet” lab cannot 
supply, and a better overall understanding of the 
chemistry lab content. 

 

109A. Raman Spectroscopy of Fuels 

Drake Jackson and Edmond Wilson, Chemistry and 
Biochemistry, Harding University 

This project explores the possibilities for Raman 
spectroscopy applied to analysis of automobile 
fuels and kerosene. The results of the analysis will 
be verified by GC/MS chromatography of the same 
samples used in the study. Results of the 
measurements will be presented. 

 

109B. Design of the Fluorino: A Low-cost, Arduino-
Controlled Fluorometer 

Adam De Groodt, Julie E. C. Gunderson, William A. 
Gunderson, Chemistry, Hendrix College 

Fluorescence spectroscopy is a technique with high 
sensitivity, specificity, and simplicity. It is 
commonly used in the biological, biophysical, 
chemical, environmental science, and medical 
fields to characterize samples, observe 
conformational changes, sequence DNA, quantify 
dissociation activities and determine distances 
between locations on biological macromolecules. 
However, fluorescence spectroscopy is 
underutilized by many educational institutions due 
to the high instrument cost. In recent years, the 
availability of additive manufacturing (3D printing) 
technologies has allowed for custom components 
to be easily produced in the laboratory. 
Additionally, low-cost microcontrollers (Arduino 
Uno) allow for custom instruments to be developed 
and controlled. Here, we demonstrate the utility of 
3D printing and microcontroller technology in the 
development of a lowcost, Arduino-controlled 
fluorometer, which we call ‘The Fluorino.” 

 

110A. Preparation and cytotoxicity of a novel 
carbon nano-onion platinum nanomaterial for 
potential cancer therapy 

Cammie York, Tiffany Koba, Joseph Bradshaw, 
Chemistry, Ouachita Baptist University 

The applications of carbon nanomaterials (CNM), 
including graphene and its derivatives such as 
carbon nano tubes (CNTs) in nanomedicine is well 
established. These nanomaterials have been widely 
used as theranostic delivery systems with the 
potential to deliver bioactive agents and 
simultaneously detect selectively diseased tissues. 
A rather underexplored CNM for biomedical 
imaging and theranostics delivery are carbon nano-
onions (CNO). CNO are carbon-based 
nanomaterials that can potentially be used in 
cancer therapy when they are functionalized. 
Recent studies on cellular fate of different CNMs, 
including CNOs, have demonstrated that the 
surface composition is critical for the in vivo 
application of these CNM. Current research 



 
discusses the preparation and characterization a 
novel CNO-Pt nanomaterial and the cell viability of 
U87 glioblastoma cells in the presence of this 
functionalized CNO. In order to form the desired 
CNO-Pt compound, the CNOs were first oxidized, 
followed by attachment of the cis-diammine 
platinum(II) dichloride. The novel CNO-Pt 
nanomaterial was characterized by IR and UV-vis 
spectroscopies. Cytotoxicity of the material was 
tested on U87 glioblastoma cells. 

 

110B. The photodynamic therapy potential of a 
novel water-soluble gallium porphyrin 

Tiffany Koba, Cammie York, Joseph Bradshaw, 
Chemistry, Ouachita Baptist University 

Photodynamic therapy (PDT) has potential use in 
the treatment of cancer and other health disorders. 
PDT utilizes light and a photosensitive agent that 
once activated by light generates singlet oxygen 
that affects surrounding cells. Metalloporphyrins 
have been shown to accumulate in tumors as the 
result of preferential binding to low-density 
lipoproteins. Additionally, gallium(III) porphyrins 
have been shown to be effective potential 
photosensitizers for PDT. The goal of this research 
was to synthesize and characterize the novel 
photosensitive agent, GaTPP-DIPA, as a PDT agent. 
The GaTPP-DIPA was purified using column 
chromatography and characterized using IR, UV-
Vis, and NMR spectroscopies, purity was 
determined using HPLC. Cytotoxicity testing of the 
GaTPP-DIPA using U87 glioblastoma cells in both 
light and dark conditions determined that novel 
material has potential as a next generation PDT 
agent. 

 

 

 

111A. Investigation of PEP-19’s conformational 
ensemble and its impact on calmodulin signaling 

Josiah Johnson, Tori Dunlap, Chemistry and 
Biochemistry, University of Central Arkansas 

PEP-19 is an intrinsically disordered protein (IDP) 
that binds to the calcium signal regulating protein 
calmodulin and enhances its calcium ion binding 
kinetics. Alterations in PEP-19 expression have 
been associated with calcium signaling disruption. 
In the brain, PEP-19 has been shown to be 
protective against glutamate induced cytotoxicity. 
Its levels are decreased in the brain in Huntington’s 
disease, and its levels are increased in brain areas 
spared in Alzheimer’s disease, suggesting that 
PEP-19 is protective against calcium overload. PEP-
19 over expression in mice leads to premature 
neuronal differentiation and learning deficits. When 
bound to calmodulin, ~20 residues at PEP-19’s C-
terminus become helical while the N-terminal half 
of the protein remains disordered. Consistent with 
the partial gain of helix when bound to calmodulin, 
PEP-19 belongs to a class of IDPs whose native 
conformational ensemble is predicted to change 
depending on the environment. We hypothesized 
that the conformational ensemble of PEP-19 can be 
influenced by its environment with the possible 
induction of secondary structure. We investigated 
this possibility by utilizing fluorescence resonance 
energy transfer (FRET) fluorimetry to determine 
PEP-19’s N- to C-terminal distance as a proxy for 
compaction and circular dichroism (CD) 
spectroscopy to determine secondary structure 
content of PEP-19 under a variety of environmental 
conditions. We utilized analytical 
ultracentrifugation (AUC), size exclusion 
chromatography (SEC), and fluorescence anisotropy 
to investigate the interaction between calmodulin 
and PEP-19. Additionally, we performed stopped-
flow fluorescence to explore the effects of PEP-19 
on the kinetics of calmodulin binding to its target 
proteins. 

 



 
111B. A cost-efficient approach to the new drug 
discovery for Chagas disease 

An Yang and Gregory Naumiec, Department of 
Chemistry, University of Central Arkansas 

Chagas disease is one of the most prevalent 
neglected tropical diseases, affecting over eight 
million people in Latin America and it is becoming 
an emerging disease in the United States, Spain, 
and Japan due to the immigration of infected 
people. Trypanosoma cruzi, the parasitic protist 
responsible for this disease, is transmitted through 
the bite of a vector known as “kissing bug.” Despite 
the growing cases of the disease, there are still no 
effective drugs available for treatment. The current 
two drugs in the market are outdated, expensive, 
toxic to the host, and are increasingly becoming 
ineffective. Thus, new drugs are needed to combat 
these problems. In search of the drug discovery, 
research has shown that disquaramide compounds 
exhibit anti-parasitic activity by puncturing the cell 
membrane of the protist, disrupting its osmolarity, 
and ultimately, resulting in cell death. In addition, 
these squaramides are relatively inexpensive and 
quick (three synthetic steps) to synthesize, thus, 
making an ideal starting point for this research. To 
date, great progress has been made in the 
synthesis of a diverse disquaramide drug library 
with about 50 derivatives made in moderate to high 
overall yields and are awaiting in vitro testing. 
Currently, we are planning on incorporating nitro-
containing groups, which are theorized to have 
better attachment to the cell membrane, resulting 
in increased antiparasitic activity as well as 
coordinating our disqauramides to metal ions 
which allows for metal interaction with the 
parasite’s DNA, hopefully resulting in parasite 
death. 

 

 

112A. Biomass-derived Water-Splitting 
Nanocatalysts Nickel Iron Oxides for Hydrogen 
Production 

Olgaaurora Rodriguez, Wei Zhao, Emily Anderson, 
Daniel Nde, and Shanzhi Wang, Chemistry/Biology, 
University of Arkansas at Little Rock 

Earth-abundant biomass such as algae, 
cyanobacteria, and silkworm-produced silk and 
wastes may offer renewable and sustainable 
nanostructural materials for hydrogen production, 
an alternative solution to solve the fossil fuel 
issues. Carbon nanostructures derived from 
biomass could be an attractive water-splitting 
catalyst when embedded with nanoscale transition 
metal oxides. A water-splitting reaction is divided 
into two half-reactions that consist of production 
of hydrogen (hydrogen evolution reaction, HER) and 
oxygen (oxygen evolution reaction, OER). Aside 
from cost-effectiveness and abundant availability, 
however, meeting the aspects of high catalytic 
efficiency is still challenging. In this work, we 
report nanostructural NiFe oxides NiFeO x grown 
on three-dimensional (3D) carbon nanostructures 
as efficient OER electrocatalysts. Silkworms 
ingested with different amounts of Ni and Fe ions 
were grown and the wastes were collected and 
treated with pyrolysis to form 3D carbon 
nanostructures where metal oxides NiFeO x were 
embedded. The structures of the composites were 
measured by scanning electron microscopy and X-
ray diffraction analysis. The OER electrocatalytic 
properties were studied by cyclic voltammetry and 
linear sweep voltammetry. This research may offer 
new opportunities using the abundant biomass 
resources in Arkansas for energy-related 
applications. 

 

 

 



112B. Opioid receptor binding and analgesic activity 
of JVM 6-7, a buprenorphine analogue that is less 
susceptible to metabolism to norbuprenorphine

Paloma Salazara, Venumadhav Janganati, Brian J. 
Parks, Paul L. Prather, Peter A. Crooks, Lisa K. 
Brents, Chemistry, University of Arkansas at Little 
Rock 

Chronic opioid use during pregnancy can cause in 
utero opioid dependence and neonatal opioid 
withdrawal syndrome (NOWS) shortly after opioid 
exposure is abruptly terminated at birth. Treating 
pregnant, opioid-addicted women with the opioid 
buprenorphine (BUP) decreases NOWS severity and 
improves mother—child outcomes; however, 
because it is an opioid, BUP itself often causes 
NOWS. We have previously shown that exposure to 
norbuprenorphine (NorBUP), an active metabolite of 
BUP, can also cause NOWS. However, evidence 
suggests that NorBUP does not contribute to the 
therapeutic effects of BUP; therefore, eliminating 
the formation of NorBUP from BUP may decrease 
risk and severity of NOWS by decreasing fetal 
exposure to opioids without compromising the 
therapeutic benefits of BUP. We have modified BUP 
to resist metabolism to NorBUP but retain the 
pharmacodynamics of BUP. Our previous work in 
rats showed that blood concentrations of NorBUP 
were lower following administration of the 
modified form, JVM 6-7, relative to BUP, suggesting 
that JVM 6-7 is less susceptible to metabolism to 
NorBUP. In the present study, we hypothesized that 
BUP and JVM 6-7 would exhibit similar affinity for 
mu-, delta-, and kappa-opioid receptors by 
employing competition receptor binding assays and 
would exhibit equivalent analgesic activity in the 
warm-water tail withdrawal assay in rats. We 
determined that JVM 6-7 and BUP exhibit 
equivalent affinity for opioid receptors and produce 
equal analgesic potency and efficacy. These 
findings provide the first evidence that JVM 6-7 
retains the pharmacodynamic properties of BUP 
and thus has promise as an improved therapeutic 
agent for opioid addiction during pregnancy. 

113A. Computing the Strength of DNA-Surface 
Interactions Mediated by Alkaline Earth Metal Ions 

Kathryn M. Walden, Madison E. Martin, Makenzie 
Provorse Long, Chemistry, University of Central 
Arkansas 

DNA is used as a material in nanoscale devices and 
metal ions are often used to anchor DNA to a 
surface. Different metal ions have varying affinities 
for DNA and surfaces, which depend on 
interactions between the metal ion and DNA or the 
surface. These interactions are found theoretically 
by computing the binding energy between the 
metal ion and each ligand representing DNA or the 
surface. Alkaline earth metals may exhibit size-
dependent trends due to increasing ion size. The 
alkaline earth metals ions (Ca2+, Sr2+, and Ba2+) 
were modeled with 6-10 water molecules using 
density functional theory surrounded by a 
continuum solvent. The ligands used were 
carboxylate and phosphate, signifying the surface 
and the backbone of DNA, respectively. Binding 
energies for each metal-ligand complex were 
calculated by finding the optimized geometries of 
the individual species and the total complex, 
including a basis set superposition error (BSSE) 
correction. The results showed dispersion forces 
applied to the metal-ligand complex increased the 
binding energy. Comparison among ions showed 
that, in general, larger ions have smaller binding 
energies, but there were no significant differences 
between phosphate and carboxylate binding 
energies. Due to the cost of removing a water 
molecule from the first solvation shell, direct 
binding energies were less than that of indirect. 
These results show that smaller ions (i.e. calcium) 
that interact with DNA or the surface through 
hydrogen bonding have stronger interactions, 
which are enhanced by dispersion forces. Future 
work will introduce the nucleobase guanine as the 
ligand in the metal-ligand complex. 



 
113B. Development of novel aniline-based 
disquaramide drugs to treat Chagas’ disease 

Macllain R. Edington and Gregory R. Naumiec, 
Department of Chemistry, University of Central 
Arkansas 

Neglected tropical diseases (NTDs) include a wide 
array of diseases that are caused by a variety of 
pathogenic parasites, viruses, and bacteria that 
over one billion individuals around the world are 
infected by. Although not exclusively, NTDs are 
most prevalent among some of the world’s poorest 
populations in primarily tropical and subtropical 
countries. There are currently 20 NTDs identified 
by the World Health Organization, one of which 
being Chagas disease, which is caused by the 
parasite trypanosoma cruzi and currently affects 
over ten million people worldwide. Chagas disease 
is endemic in many Latin American countries, 
including Mexico and a majority of countries in 
South and Central America. In the acute phase of 
Chagas disease, individuals experience minor flu-
like symptoms including, but not limited to, fever, 
fatigue, vomiting, and body aches. In the chronic 
phase, people infected by Chagas disease may 
experience severe complications in the 
cardiovascular and gastrointestinal systems. 
Chagas disease is the leading cause of chronic 
cardiovascular disease in Latin America and kills 
more people annually than any other parasite-
borne disease. The overall objective of this 
research is to synthesize a library of aniline-based 
disquaramide drugs to treat Chagas disease in a 
cost-efficient, yet effective manner. Using diethyl 
squarate as a precursor, it is possible to synthesize 
the targeted drug library using a straightforward 
two-step synthetic process conducted at room 
temperature using ethanol as a solvent, which 
contributes to the goal of developing these novel 
drugs in a cost-efficient way. The first step of this 
synthesis involves a substitution reaction in which 
one of the ethoxy substituents are replaced by 
aniline. This is then followed by a similar synthetic 
step in which the remaining ethoxy group is 
substituted for an amine-based compound. All of 

the aniline-based disquaramide drugs that have 
been synthesized thus far have been done so with 
65-98% yields and have all been confirmed using 
proton nuclear magnetic resonance. This project is 
a step in the right direction towards the 
development of a low-cost drug to efficiently treat 
Chagas disease. 

 
114A. Alternative to Modern Wound Dressings: 
Synthesizing a Collagen Analog Via Coupling 
Reactions and Electrospinning 

Madelynn M. Wauters and Sharon K. Hamilton, 
Ph.D., Chemistry, Ouachita Baptist University 

Biomaterials currently being studied to treat tissues 
in the human body include collagen and chitosan. 
The products of collagen- and chitosan-based 
electrospun materials have exhibited favorable 
conditions for wound healing, such as prevention 
of infections and stimulation of cell growth. 
Electrospinning is applicable in the biomedical field 
because it can produce a non-woven fibrous 
scaffold that is flexible enough to conform to many 
shapes and sizes and has a high surface-to-
volume ratio. An advantage of using chitosan is 
that is has antimicrobial properties, which is useful 
in creating a wound dressing. Benefits of using 
collagen in biomedical applications include its 
biodegradability, biocompatibility, and weak 
antigenicity. However, collagen, a protein in the 
body that provides the skin with structure, is very 
expensive. Therefore, the objective of this research 
is to develop a cost-effective bioresponsive mimic 
of collagen-based electrospun wound dressings. 
We have functionalized poly(acrylic acid) with 
substituents like those that are found in collagen. 
This was accomplished via coupling of functional 
groups and the product was examined using NMR 
spectroscopy to confirm attachment and to 
determine the percent modification that each 
reaction achieved. The biomimetic-PAA was then 
electrospun with other polymers to make a fiber 
mat. In future studies, these fiber mats will be 
analyzed via the in vitro degradation of the fiber 



 
mats and compared to collagen containing fiber 
mats to test cellular responses. While comparing 
the fiber mats, the cytotoxicity, cell adhesion, and 
other features of cells cultured on the nanofibers 
that were engineered in this research will also be 
investigated. It is anticipated that our products will 
help lead to a wound dressing that is very similar in 
structure and morphology of the extracellular 
matrix, but also less expensive than a collagen-
based dressing. 

 

114B. Effects of Temperature on the Release of 
Bisphenol-A from Toothbrushes 

Taylor Garner and Sara E. Hubbard, Ph.D., 
Chemistry, Ouachita Baptist University 

Bisphenol-A (BPA), is a chemical found in many 
hard plastics. BPA has the capability of binding to 
estrogen receptors in the body, which can lead to 
various adverse effects. These concerning effects 
range from cardiovascular disease to 
developmental issues. As a result, BPA is regulated 
in many infant products; however, infant and 
children’s toothbrushes are not regulated. Previous 
studies in our lab have shown that some infant oral 
hygiene products release differing amounts of BPA 
into solvent (1:1 methanol/water) at room 
temperature over time. In this experiment, 
toothbrushes that were previously confirmed to 
contain BPA were analyzed to determine the effect 
of temperature on the amount of BPA released from 
the toothbrushes into the solution. Since the 
toothbrush is used in the oral cavity, which is not 
at room temperature, it is important to see how an 
increase in temperature affects the amount of BPA 
released. Each toothbrush was placed into a 150-
mL beaker that contained 1:1 methanol/water 
solution. Each beaker was then placed into a water 
bath at 23˚ C, 30˚ C, or 37˚ C. Aliquots of solution 
(5 mL) were removed at time intervals ranging from 
5 minutes to 48 hours, and an Edinburgh 
Instruments FS5 Spectrofluorometer was used to 
measure the fluorescence intensity of BPA in the 

solutions. These values were compared to a 
standard calibration curve of known concentrations 
of BPA, and the concentration of BPA in the 
solutions at each time point was determined. A 
graph for each temperature was then constructed, 
plotting the concentration of BPA released vs. the 
time interval. This aided in determining which 
temperature had a greater effect on the release of 
BPA from the toothbrush into solution. 

 

115A. Experimental and Computational 
Investigation of Highly Solvatochromic 
[Mo(diimine)Cl4]- Compounds 

Sarah D. Helland, Keren W. Lee, Phillips S. 
Hutchison, Alison S. Chang, and William T. 
Eckenhoff*, Chemistry, Rhodes College 

A solvatochromic compound is a chemical 
compound that changes its color based on solvent 
polarity. We found that the [Mo(bpy)Cl4]- anion is 
highly solvatochromic over a wide range of 
solvents. From water to acetone, the absorbance 
maximum shifts over 100 nm with a corresponding 
color change of yellow to blue, respectively. To 
expand upon this, we investigated a variety of 
substituents on the bipyridine ligand. Electron 
withdrawing groups tended to produce a red shift 
in the absorption energy, whereas electron 
donating groups showed a blue shift. Mo(IV)/Mo(III) 
and Mo(III)/Mo(II) redox couples were observed via 
cyclic voltametry and confirmed through DFT 
methods. However, TD-DFT was unable to 
significantly predict the solvatochromism observed 
experimentally. 

 

 

 



 
115B. Nickel Complexes with both Redox Non-
innocence and Pendant Bases for Light-Driven 
Hydrogen Production 

Scott Wicker, Meghan Kiker, and Will Eckenhoff*, 
Department of Chemistry, Rhodes College 

Over the next century, the world’s population is 
expected to increase at a drastic rate; therefore, it 
is essential to consider new and more efficient 
sources of energy such as the use of artificial 
photosynthesis to generate hydrogen gas. Hence, 
the development of more active and robust 
catalysts is necessary in order to make artificial 
photosynthesis a viable method of hydrogen 
generation. Recent studies have shown that metal 
complexes with redox non-innocent ligands and 
pendant base groups are highly active for proton 
reduction. To incorporate these two features, we 
used the 1,1'-(pyridine-2,6-diyl)bis(2-(pyridin-2-
yl)ethyl)ethan-1-imine (EtPyPDI) ligand with 
nickel(II). X-ray crystallography reveals that this 
ligand forms an octahedral coordination 
environment around the nickel ion. Cyclic 
voltammetry experiments showed reversible redox 
waves at -0.91 and -1.78 V vs Fc+/Fc. In the 
presence of acetic acid, a catalytic wave 
corresponding to hydrogen formation was 
observed at -2.11 V vs Fc/Fc+. Hydrogen 
production was observed also produced in a light-
driven system using Ru(bpy)32+ and ascorbic acid 
achieving turn-over numbers of 1400. 

 

 

 

116A. Investigating The Electrochemical Behavior 
Of Silver Nanoparticles At Short Time Scales 

Moriah York, Dr. Ingrid Fritsch; Jazlynn Sikes, 
Southern Arkansas University, Southern Arkansas 
University 

Silver nanoparticles (AgNPs) are used in numerous 
consumer items as well as in recent innovations 
such as catalysts in the fuel cell industry for their 
respective antimicrobial and unique 
electrochemical properties. Although widely used, 
the behavior of AgNP and their reactions in 
different environments are still relatively unknown. 
Here, experiments were performed with 
chronoamperometric methods to determine the 
effects of varying electrolyte concentrations on the 
nanoparticle oxidation frequency with a 
microelectrode. The 5 kDa polyethylene glycol 
(PEG)-capped 40 nm spherical AgNP used in these 
experiments were kept at a 30 pM concentration 
while the electrolyte solution potassium chloride 
(KCl) concentration varied from 2 mM to 100 mM in 
a cell solution total of only 200 L. By recording the 
count of particle oxidation occurrences (number of 
oxidative impacts) with time, the frequency of the 
oxidations can be determined at small time 
intervals for a given range of time. The impact 
frequency data was fit against a modified version of 
the Cottrell equation specific for particle 
experiments. By comparing the count of oxidation 
occurrences with time, the effects of the electrolyte 
concentration with the number of particles/s can 
be correlated to a model that accounts for the 
oxidation frequency increase at lower time regions. 
Deviation of the data from this model suggests that 
the impact frequency is not solely dependent on 
diffusion-limited transport of particles to the 
electrode surface. Rather the results indicate a 
need for inclusion of the electrolyte concentration 
and kinetics within the system to more accurately 
represent the reason behind this frequency 
behavior. 

 

116B. Design and Synthesis of Dopamine, L-DOPA, 
and DHHCA Analogues 

Erykah S. Starr, Mark E. Betonio, Alexa Alana, 
Rishabh M. Mazumder, Mauricio Cafiero, Keri 
Colabroy, Larryn W. Peterson, Chemistry , Rhodes 
College 



 
Catechols exist all throughout the world as flavors, 
fragrances, and pesticides, and they are also found 
in the human body. Dopamine, a naturally 
abundant catechol, essential in fine motor function 
and mood, can cause diseases when present in 
improper quantities. These varying amounts can be 
a result of the many enzymes that metabolize, 
modify, and synthesize dopamine in the body. To 
study the various enzymes, a library of catecholic 
substrates, including those of dopamine, 3-4, 
dihydroxyhydrocinnamic acid (DHHCA), and L-
DOPA have been designed and synthesized. By 
placing different substituents (electron donating or 
withdrawing) on the 6-position of the catechol 
ring, the interactions between these substrates and 
the active site of the enzyme can be studied. DOPA 
dioxygenase is an enzyme of specific interest, due 
to its unique ability to cleave the aromatic ring. 
While these enzymes are evolutionarily abundant in 
nature, the relationship between its structural and 
functional mechanism remain unrecognized and 
poorly understood. This study will focus on the 
synthesis of dopamine, L-DOPA, and DHHCA 
analogues. 

 

117A. Does Cabbage Inhibit the Formation of 
Nitrite in Other Vegetable that Catalyzed by Saliva? 

Sara Claycomb, Justin Haney, Jinming Huang (P.I), 
Math and Science , UA Monticello 

Nitrate from diet such as vegetables is taken up by 
salivary glands and concentrated into saliva, where 
it can be converted to nitrite by anaerobic bacteria 
or enzyme (nitrate reductase). The formed nitrite is 
then converted to nitric oxide (NO) in blood and 
tissues and has been found to have therapeutic 
potential in a variety of cardiovascular conditions. 
In previous study, we discovered that cabbage juice 
can completely inhibit the formation of nitrite in 
home-made iceberg lettuce juice and celery juice 
during storage. Here, we report that cabbage juice 
can inhibit the formation of nitrite in celery juice 
that catalyzed by human saliva. There is significant 

difference between man’s saliva and woman’s 
saliva in catalyzing the formation of nitrite in celery 
juice, cabbage can significantly inhibit the 
formation of nitrite in celery juice that catalyzed by 
woman’s saliva, while the inhibition of the nitrite 
formation in celery juice that catalyzed by man’s 
saliva is much weaker. These data suggest that 
man’s saliva contain higher active nitrate 
reductase, while woman’s saliva contains much less 
nitrate reductase that can be easily inhibited by 
cabbage juice. 

117B. Determination of Fatty Acid Concentrations 
in Algae 

Rose Mencer, M. Berry, R. Martinez, T. Brown, C. 
Metcalf, K. Wells, J. Kane, and A. Williams , Math 
and Science, UA Monticello 

Algae are of scientific and commercial interest due 
to their ease of culture and high fatty acid content. 
It is reasonable to assume that different strains of 
algae contain different types and concentrations of 
fatty acids. Of interest is the fatty acid content 
contained within various algal strains in the class 
Eustigmatophyceae. The extracted fatty acids may 
be of potential use for phylogenetic classification 
of new algal species, in addition to human 
consumption and producing next-generation 
biofuels. Algal strains were collected and isolated 
from Lake Chicot in Arkansas, Tower Pond and 
Lake Itasca at Itasca State Park in Minnesota, and 
Thayer Lake in the upper peninsula of Michigan. 
The strains collected were subjected to a 5-step 
process for lipid preparation: lypholization, lipid 
extraction, filtration, esterification, and methyl 
ester extraction. The fatty acid extracts were 
analyzed using GC-MS. After qualitative 
determination of fatty acids by mass spectrometry, 
relative quantities of the fatty acids were 
determined by peak integration, and tricosanoic 
acid (C23:0) was used as a standard to determine 
absolute quantities. Preliminary results show 
differences between algal strains via relative fatty 
acid concentration. 



 
118A. Extraction and Analysis of Medicinal 
Biomolecules in Witch Hazel 

Kendall Wells, A. Young, A. Williams , Math and 
Science, UA Monticello 

Dating back millennia, plants have been used for 
their medicinal properties. Witch hazel (Hamamelis 
virginiana) is commonly known to calm skin 
irritants and commercially used in dermatological 
topical agents. As a native to plant it is readily 
available, and due to its biological activity, it 
presents itself as an interesting study. For this 
reason, we have begun to extract and analyze the 
active compounds found in which hazel and 
determine the quantities of each. Once this data 
has been analyzed, more studies will be done on 
the medicinal functions they have and the 
practicality of using them. We also want to 
determine how it responds to low gravity 
situations. These biologically active molecules can 
be extracted in aqueous solution, so we have a 
green method to extract these molecules. The 
compounds found in witch hazel will possibly be a 
safe and green way to improve astronaut health. 

 

118B. Combined Drug Therapy: PTT & 
Chemotherapeutic Drug 

Stuti Chatterjee, Noureen Siraj Samantha Macchi, 
University at Little Rock, University at Little Rock 

Cancer is still the second leading cause of death in 
the US only surpassed by heart disease, thus the 
need for new and more effective treatment 
techniques is of utmost importance. Combination 
therapy is a method that involves using one or 
more methods of treatment simultaneously to 
avoid the negative side effects of each method. In 
this work, we combine a photothermal drug and an 
ionic liquid-based chemotherapeutic drug. We 
utilized a facile, one-step synthesis to replace the 
counter ion of the ionic liquid with an IR dye ion. 
This new combination therapy molecule was 

characterized in solution and as a nanoparticle. 
Combination effect was investigated in vitro in 
MCF-7 human breast cancer cells using laser 
irradiation. The combination drug was shown to be 
more cytotoxic than it’s chemotherapeutic and 
photothermal parent compound. 

119A. Non-Covalent Interaction of the Potent 
Ligands against Serine/Threonine Kinase 11 
(STK11) Mutants 

Harmeet Kaur Chohan and Mohammad A. Halim, 
Department of Physical Science, University of 
Arkansas - Fort Smith 

Abstract Human STK11 (serine/threonine kinase 
11) protein, also known as LKB1 (liver kinase B1), is 
found at chromosome 19p13.3. The catalytic 
kinase domain is highly conserved in the STK11 
protein, which is comprised of residues in 50-337 
positions. The STK11 gene acts as a tumor 
suppressor gene has a significant influence in 
controlling cell growth as well as apoptosis. Our 
previous studies showed that if tryptophan (Trp) at 
the position 239 and 308 are replaced with 
arginine (Arg) and cysteine (Cys) respectively, then 
these mutants become highly deleterious which 
destabilized structure and disrupted the activation 
of the STK11 protein as well as reduced its catalytic 
efficiency. In this study, we have collected highly 
potent kinase inhibitors from Zinc Database and 
tested their performance against the two mutants 
(Trp239Arg and (Trp308Cys) and wild type of 
STK11. To determine the binding affinity and non-
covalent interactions, molecular docking was 
performed by Autodock Vina. Our docking results 
revealed that all of the ligands interact with the 
residues closed to the ATP binding sites of STK11. 
Interestingly, some ligands showed higher binding 
affinity against mutants compared to the wild type. 
Among these ligands, L1, L2, L4, and L12 showed 
the highest binding energy from -8.8 kcal/mol up 
to -10.0 kcal/mol. Molecular dynamics simulation 
provides further evidence and validation of the 
docking results. 



 
119B. Encapsulating Therapeutic Molecules in an 
Alpha Helix 

Daniel Deleon, Dr. Zasheen Habeeb, Chemistry, 
University of Arkansas at Pine Bluff 

Cisplatin is a small molecule chemotherapeutic 
whose mode of action is interfering with DNA 
replication and inducing cell apoptosis. However, 
its use comes with serious side-effects, such as 
neurotoxicity, because Cisplatin does not 
distinguish between healthy and cancerous cells. 
This study involves the development of 
biocompatible pepditic foldamers to encapsulate 
Cisplatin to improve its bioavailability and active 
targeting of cancerous cells. Polypeptides 
containing unnatural beta and gamma amino acids 
form alpha-helices with an expanded internal 
diameter large enough to potentially encapsulate 
Cisplatin. These peptides can also be 
functionalized with folic acid to improve the active 
targeting of cancerous cells expressing folic acid 
receptors. Computational and synthetic results are 
shown in this presentation with promising results 
towards translation applications. 

 

 

120A. Novel Organic Ionic Nanoparticles for 
Bioimaging 

Hannah Krehbiel, Samantha Macchi, Amanda 
Jalihal, Dr. Noureen Siraj, Chemistry Department, 
University of Arkansas at Little Rock 

Nanoparticles are widely used for different 
biological applications, such as drug delivery and 
imaging of tissues, cells, or specific organelles 
using fluorescent methods. These include particles 
made up of many different compositions like 
metals, quantum dots, and polymers. However, 
these compounds can be expensive, toxic, and 
difficult to synthesize/purify. Thus, much attention 
has shifted to developing organic nanoparticles 

with fluorescent properties due to their low cost 
and ease of tunability. However, organic 
nanoparticle synthesis can still be a timely process 
that utilizes multiple steps along with several 
chromatographic techniques using harmful 
solvents and chemicals. Herein, we introduce a 
simple ion-exchange method to develop organic 
ionic materials and nanoparticles using a facile, 
one-step synthesis procedure. We have 
synthesized and characterized novel ionic materials 
and nanomaterials for their potential application in 
bioimaging. 

 

120B. PDT combination drug 

Nabeel Alwan, Noureen Siraj, and Samantha Macchi, 
Chemistry , University of Arkansas at Little Rock 

Photodynamic therapy is a relatively new technique 
that utilizes a photosensitizing dye and visible light 
to produce reactive oxygen species that induce cell 
death. Herein, we present a novel approach to 
develop a nanoparticle-based combination drug for 
cancer therapy. Chemotherapeutic and 
photodynamic therapeutic drugs were combined to 
enhance the cellular toxicity. The combination 
therapy drugs were successfully synthesized from 
the parent materials using single step ion exchange 
reactions. The combination therapy drugs and 
nanodrugs were characterized using various 
techniques to investigate their spectroscopic and 
physical properties as well as their ability to 
produce radical species. The combination therapy 
drug along with its parent materials were also 
tested in vitro in multiple cells lines to determine 
their selectivity and lethality to different cell 
tissues. 

 

 



 
121A. A Raman Spectroscopic and Computational 
Investigation of Hydrogen Bonding in 
Phenoxyethanol 

Cornell Jones, Leigh A. Hunt, April E. Hardin, Dr. 
Nathan I. Hammer, Chemistry, University of 
Arkansas at Pine Bluff 

Phenoxyethanol is used as a preservative in 
cosmetic products and as a stabilizer in perfumes 
and soaps. Exposure to phenoxyethanol has been 
linked to reactions ranging from eczema to severe, 
life- threatening allergic reactions. Infant oral 
exposure to phenoxyethanol can acutely affect the 
nervous system function. In cosmetic products, 
Phenoxyethanol is used to limit bacterial growth. 
Phenoxyethanol has global approval for use in all 
cosmetic products in concentrations up to 1% 
though it is often used in even lower amounts, 
such as when combined with other ingredients 
such as ethylhexylglycerin. Phenoxyethanol has 
become the new skincare ingredient to be criticized 
by various retail and natural marketing cosmetic 
media. Much like parabens, phenoxyethanol being 
a problem in cosmetics is based on research that is 
not geared towards skincare. The negative research 
about phenoxyethanol is not about the cosmetics-
grade version. This study was conducted on the 
approach of investigating the intermolecular 
interactions and hydrogen bonding of 
Phenoxyethanol in arranged solvents, to further 
research into this emerging cosmetic additive. 

 

121B. Determining Protein-Protein Interactions that 
Regulate Helicase Activity 

Clement N. Agyemang, Alicia K. Byrd, Jun Gao, John 
C. Marecki, Binyam A. Belachew, Andrea Edwards, 
Kevin D. Raney , Department of Chemistry and 
Physics, University of Arkansas at Pine Bluff 

Saccharomyces cerevisiae Pif1 (scPif1) is a 
prototypical member of the Pif1 helicase family and 
plays multiple vital roles in nuclear and 

mitochondrial DNA metabolism, such as effectively 
unwinding quadruplex DNA structures, maintaining 
telomeric DNA and reducing processivity of 
telomerase among other functions. Recent studies 
demonstrate that the human Pif1 enzyme is an 
important target in cancer therapy. Therefore, 
understanding the mechanisms of scPif1 helicase 
can help understand mechanistic features that may 
aid in the development of therapeutic agents. In 
this study, we propose that amino acid in the 
protein-protein interaction domain is critical for 
enzyme function, and by mutating this glutamine 
to an alanine will result in altered enzyme activities 
including its affinity for DNA, ATPase activity and 
ability to unwind DNA structures. The glutamic acid 
at position 674 in scPif1 was mutated to alanine by 
site-directed mutagenesis (scPif1-E674A) and 
cloned into the pSUMO vector for over-expression 
in Escherichia coli. Using affinity chromatography 
and FPLC, the wild-type and mutant scPif1 proteins 
were purified to approximately 90% purity. The 
helicase activity of scPif1 requires the hydrolysis of 
ATP. Therefore, we assayed the DNA-dependant 
ATPase activities of both the recombinant wild-type 
and mutant scPif1. We found that scPif1-E674A has 
a higher enzyme activity compared to the ScPif1 
wild type. We further characterized scPif1-E674A 
with the DNA binding assay using single-stranded 
DNA (ssDNA) to determine how well scPif1-E674A 
interacts with DNA. We determined that the ScPif1-
E674A binds to DNA substrates. Additionally, we 
utilized DNA unwinding assays to determine its 
ability to unwind DNA substrates like the wild type 
enzyme. Both the ScPif1 WT and ScPif1-E674A were 
found to unwind DNA substrates at similar rates. 
We can conclude that ScPif1-E674A helicase can be 
purified and has higher ATPase activity but the 
same DNA unwinding activity as ScPif1 WT. For 
future work, the lab will utilize DNA recombination 
yeast assay to study the biological function of the 
ScPif1-E674A. We hope to fully understand the 
biological functions of the protein as well as its 
distinctive mechanisms. 

 



 
122A. Predicting the Reductive Mechanism of a 
Hydrogen Evolving Catalyst 

Nathan Hames, Phillips Hutchison, Dr. William 
Eckenhoff, Chemistry, Rhodes College 

In producing catalysts capable of proton reduction, 
it is important to determine likely mechanistic 
pathways through which the reductive processes 
may occur. Use of computational chemistry 
techniques allow for the exploration of many 
possible mechanistic pathways and the 
corresponding thermodynamic favorability of each. 
This study makes use of Density Functional Theory 
(DFT) to calculate the Gibbs energy associated with 
different reduced and protonated species that may 
form during the catalysis. The Gibbs energies are 
calculated through reduction potentials and pKas, 
which are in turn determined through Born-Haber 
cycles. The molecules modeled are based off of 
crystal structures and have corresponding 
electrochemical data with which theoretical 
findings will be benchmarked to eliminate 
extraneous theoretical effort. 

 

122B. Hydrogen Production Using Thiosalen 
Complexes in Light Driven Systems 

Seth Rohlwing, Cameron Tinker, John Dewar, and 
William Eckenhoff , Chemistry, Rhodes College 

As our global population grows, our need for 
innovative energy sources also grows. One new 
energy source can be found through the use of 
artificial photosynthesis to produce hydrogen gas. 
In our lab, we have shown the effectiveness of 
nickel complexes with thiosalen ligands acting as a 
catalyst for the artificial photosynthetic process. 
Three derivatives of these nickel complexes have 
been made [Ni(tsalen)], [Ni(tsalphen)], and 
[Ni(tsaltol)]. (tsalen=N,N’-
ethylenebis(thiosalicylideneimine); tsalphen=N,N'-
phenylene-bis(thiosalicylideneimine); tsaltol=4-
methyl-1,2-phenylene-bis(thiosalicylideneimine)). 

Hydrogen production has been measured electro- 
and photo-catalytically. Production reduction 
occurred electrocatalytically at ~-2.0 V vs Fc+/Fc. 
Hydrogen production was measured in light driven 
systems with [Ru(bpy)3]2+ and ascorbic acid to 
yield turnover numbers as high as 270. To reduce 
the overpotential of these catalysts, fluoro 
substituents were placed on the phenyl rings of the 
ligand and will be investigated for their catalytic 
activity.  

 

123A. The Synthesis and Analysis of Iridium pbt 
Complexes 

Shamya London Dr. Ryan O'Donnell, Chemistry and 
Physics Department, University of Arkansas at Pine 
Bluff 

Cyclometallated ligands were used to created 
iridium complexes. These complexes were 
synthesized using a three-step reaction process 
and they were performed in a microwave reactor. 
Once the synthesis was completed, purification was 
used to remove any unwanted and remaining 
materials that were left in that could potentially 
stop the reactions from being pure. After 
purification, characterization was used to confirm 
the purity and structure of each complex. 

123B. Encapsulating Therapeutic Molecules Into α-
helix structures 

Simone Barr Mentor: Dr. Zeeshan Habeeb Other: 
Daniel Deleon, Chemistry & Physics, University of 
Arkansas at Pine Bluff 

Cisplatin, like most small molecule 
chemotherapeutics, is not water soluble nor does it 
specifically target the cancer cells in the body. This 
research explores the possibility of encasing the 
therapeutic molecule cisplatin in a peptidic α-helix 
structure in order to improve the solubility and 
selectivity of the drug. The first step was to 
compute various models of the peptidic molecules 



 
to find the most stable conformation. For this, the 
computer softwares SYBIL and Avogadro were used. 
Of the amino acids, Alanine was chosen as it 
demonstrated to be the most stable and has a 
natural tendency to form an α-helix structure. α, β, 
and γ alanine derivatives were then manipulated in 
an α-helix chain of at least 9 amino acids. α 
alanine was used at the ends to stabilize the chain 
while β and γ were used to widen the midsection. 
The results from the computation proved that it is 
possible, and further research is currently being 
done to synthesize the molecules. 

 

124A. Optimization of Microwave Synthesis 
Technique for the Production of NHC Ligands 

Filson, Alec R.; Ramick, Alexa L.; Rodrigeuz-
Palacio, Rebecca; Steinmetz, Nicholas R.; Massey, 
Marsha D. , Chemistry, University of Central 
Arkansas 

As population increases, so too does the demand 
for energy. As more fossil fuels are put out into the 
environment to meet this demand, carbon dioxide 
is released, and the stock of nonrenewable energy 
is depleted. To address this issue, methods to 
electrocatalytically reduce carbon dioxide into a 
fuel precursor have been explored. Thus far 
transition metal catalyst systems using N-
heterocyclic carbene (NHC) ligands have shown 
promise as electrocatalysts for carbon dioxide 
reduction. Specifically, 1-methyl-benzimidazol-2-
ylidene-3-(2-pyridine), or Mebim-py, has shown 
utility in Mn, Re, and Ru systems. Creation of this 
ligand takes a considerable amount of time, at 
least 12 hours. Methods reporting lower reaction 
times require use of a metal to catalyze the 
reaction. This work focuses on reducing both time 
and waste by using microwave synthesis to make 
NHC ligand precursor, benzimidazol-2-ylidene-3-
(2-pyridine), Bim-py. Results will be confirmed via 
thin-layer chromatography. Should this method 
prove successful, microwave synthesis of other 
NHC ligand precursors will be explored. 

124B. Manganese N-Heterocyclic Carbene Pyridyl 
Complexes for Carbon Dioxide Reduction to Fuel 
Precursors 

Rebecca Rodriguez-Palacio, Alec R. Filson, Alexa L. 
Ramick, Nicholas R. Steinmetz, Marsha D. Massey, 
Department of Chemistry, University of Central 
Arkansas 

Electrochemically reducing carbon dioxide into a 
fuel source using solar or wind energy can limit the 
increase in carbon dioxide entering the 
atmosphere. We aim to produce manganese N-
heterocyclic carbene (NHC) tricarbonyl halide 
complexes that electrocatalytically reduce carbon 
dioxide to CO. This work presents isolated 
benzimidazol-2-ylidene-3-(2-pyridine), termed 
Bim-py, made through microwave synthesis and 
isolated by column chromatography. Preliminary 
results are presented for transforming Bim-py into 
the NHC ligand precursor, 1-methyl-benzimidazol-
2-ylidene-3-(2-pyridine) iodide, termed [Mebim-
py]I, using microwave synthesis. Results were 
analyzed by thin-layer chromatography and NMR 
spectroscopy. Additionally, a process for producing 
related structures using picoline instead of pyridine 
are discussed. 

 

125A. Effect of ADU-Ph, a Small Organic Molecule 
on the Ras-Related Protein Cdc42 

Edith Anahi Olivas Garrido Mentor: Dr. Paul Adams 
Student Mentor: Alix Montoya, Chemistry 
Department , University of the Ozarks 

The Ras superfamily is comprised of several protein 
subfamilies of small GTPases; and upon its 
activation, this family is known to interact with 
effector domains leading to a cascade of protein-
protein interactions. The mutational activation or 
the over-expression of the Ras superfamily has 
been observed in a number of human cancer; which 
over the years, efforts have been focused on the 
inhibition of the Ras superfamily proteins that lead 



 
to cancer. The protein Cell division cycle 42 
(Cdc42), is a member of the Rho GTPase family, a 
Ras subfamily member, which acts as a molecular 
switch and signals multicellular pathways to 
influence a variety of biological responses such as 
motility, morphology, and gene expression. The 
activation of Cdc42 is regulated by guanine 
nucleotide exchange factors (GEFs) by the 
exchange of GDP and GTP; and deactivated by 
GTPase activating proteins (GAPs) which turn the 
protein off by stimulating GTP hydrolysis. The 
deregulation of Cdc42 affects the natural activity of 
cells, leading to the development of many 
pathological disorders in humans such as cancer. It 
has been observed that the over-expression of this 
protein has been related to play a critical role in 
non-small lung cancer, breast cancer, and 
melanoma just to name a few. The focus of this 
study is to analyze small organic molecule-protein 
interactions aiming to find a molecule which 
inhibits the oncogenic behavior of Cdc42. The 
small molecule ADU-Ph will be tested on Cdc42 
and Cdc42 T35A to find whether it has any affinity 
for binding the protein and/or if it has any effect 
on the protein regulation and their functions. 

 

 

125B. Organocatalyzed Carbonyl-Olefin 
Metathesis: catalyst reactivity and substrate scope 

Phillip Crook, Lexie Johnson, Zech Montgomery, 
Laura Mortan, Alexandria Smith, Heidi A. 
Dahlmann, Department of Chemistry , Hendrix 
College 

Reactions that produce carbon-carbon bonds, such 
as cyclization reactions, typically require extensive 
heating or catalysis in order to occur. Compared 
with other methods, organocatalysts mediate 
cyclizations under greener and milder conditions. 
During previous studies on organocatalyzed 
carbonyl-ene reactions, we observed an 
unexpected carbonyl-olefin metathesis byproduct. 

Herein we attempt to optimize the organocatalyzed 
carbonyl-olefin metathesis reaction. 

 

Physics  
A – Saturday 8:00 – 10:15  
Physics Building 

201A. Nanostructures Growth of Topical Quantum 
Materials 

Brycelynn Bailey, Arkansas Tech University Jin Hu, 
University of Arkansas, Physical Science , Arkansas 
Tech University 

This project focused on the growth of tungsten 
ditelluride (WTe2) and zirconium silicon sulfide 
(ZrSiS) nanostructures. These materials are 
emergent topological semimetals with exotic 
electronic and optical properties, holding great 
potential for next generation device applications. 
The accessibility of their nanostructures would 
enable the investigation of the exotic phenomena 
in low dimensions. Under this motivation, we 
performed low-pressure chemical vapor deposition 
growth with varying growth parameters such as 
pressure, temperature, gas flow rate, and source 
materials, and obtained nanostructures with 
various morphologies. Energy dispersive x-ray 
spectroscopy has been performed to examine the 
composition of these nanostructures. 

 

202A. Ion-Thruster 

Bartosz Kwiecinski, Edmond Wilson, Engineering 
and Physics, Harding University 

The purpose of the project is to learn about ion-
thruster technology through creating models of 
ion-thrusters. The principal of operation is based 
on producing a beam of high-energy electrons. 
These electrons will ionize gas molecules that will 
accelerate in the direction of electron flow. This 



 
produces momentum for propulsion that is highly 
efficient in the vacuum of space. In order to build a 
working model, a high voltage power supply of at 
least 15kV is needed. Progress to date will be 
reported. 

 

203A. Design and Construction of a 3D Printable 
Visible Absorption Spectrophotometer 

Ivan Midtbust Heger, William A. Gunderson, Julie 
E.C. Gunderson, Physics, Hendrix College 

3D printing technology is a powerful tool in the 
creation of optics equipment, both for research and 
educational purposes, allowing components can be 
designed to meet a large array of specific needs. 
Compared to their commercial counterparts, the 
open source nature of many of the already available 
3D printable optomechanical components allow for 
researchers and educators to customize the parts 
for their needs. Here, we present the design of a 
3D printable diode-array visible absorption 
spectrophotometer. Optomechanical parts were 
designed using CAD software and can be 
constructed using 3D printed plastic components 
and parts available at a hardware store. Absorption 
is measured with the use of a charge coupled 
device (CCD) and an Arduino. Because the parts can 
be constructed by anyone with access to a 3D 
printer, the spectrophotometer is accessible to a 
broader audience by a significantly reduced cost 
and allowing access to more remote areas by 
bypassing the need for shipment of parts and 
instead printing and assembling parts in the span 
of hours. The increased availability and decreased 
cost of an open source diode array absorption 
spectrophotometer will allow more classrooms and 
educational labs to engage students with 
spectrometers. 

 

204A. Corotation Radii in the Barred Spiral Galaxy 
PGC 34195 and the Non-Barred Spiral Galaxy PGC 
35447 

Kyle Payne, Pratikshya Paudel, and Amber 
Harrington, Department of Physical Sciences, 
Arkansas Tech University 

We have applied a method identified by Puerari & 
Dottori (1997) for finding corotation radii to the 
barred spiral galaxy PGC 34195 and the non-
barred spiral galaxy PGC 35447. This entailed 
taking Fourier transforms along radial cuts in the u, 
g, r, i, and z wavebands and comparing the phase 
angles as a function of radius between them. The 
radius at which the phase angles cross indicated 
the location of a corotation radius. We determined 
the location of the spiral density wave corotation 
radius for both galaxies. Additionally, we 
determined the bar corotation radius for the barred 
spiral. 

 

205A. Beam Waist Measurements of Diode Lasers 

Gage Miller and Edmond Wilson, Engineering and 
Physics, Harding University 

This project is about laser sintering of nanoparticle 
inks used in the production of printing electronics 
on various materials: plastic, glass, skin, cloth. It is 
imperative that the laser beam be as small as the 
electronic trace which can be as small as 10 
micrometers. A device is being developed to find 
the diameter of a diode laser beam waist using a 
Raspberry Pi Camera as the sensor. The results of 
the study will be presented along with diagrams 
and descriptions of how the process works. 

 

 

 



 
206A. Analysis of MutS-DNA interactions with 
fluorescence anisotropy 

Andrew King, Julie Gunderson, Physics, Hendrix 
College 

The DNA mismatch repair pathway is a highly 
conserved system of proteins that work together to 
identify and excise regions of replicated DNA 
containing base-base mismatches and short 
insertion/deletion loops. In the first step of the 
mismatch repair process, the MutS family of 
proteins recognize and bind to base-base 
mismatches and signal to activate downstream 
repair proteins, although the details of these 
mechanisms are debated in the literature. The DNA 
mismatch recognition protein E. coli MutS has high 
affinity for G/T, A/C, G/G, and A/A mismatches, 
which the mismatch repair system repairs with high 
efficiency. A/G, C/T, T/T, and C/C mismatches are 
repaired with lower efficiency. In order to 
understand the molecular mechanisms of DNA 
mismatch recognition, fluorescence anisotropy 
measurements were used to assess the binding 
characteristics of MutS to eight mismatch types. A 
Fluoromax-4 fluorometer was used to measure the 
fluorescence anisotropy of emissions from TAMRA-
labeled DNA as the concentration of MutS protein 
was varied. Origin was used to fit a 1:1 binding 
equation curve to ensemble anisotropy data, which 
allowed for the dissociation constant to be 
determined. In this study we present an analysis 
method using fluorescence anisotropy 
measurements to characterize the binding affinity 
of MutS for a variety of DNA mismatches. The 
binding affinity measurements agreed with what is 
known from the literature, indicating that the 
anisotropy analysis method can be relied upon for 
generating reproducible protein association data 
and for providing insights into the mechanics of 
protein-DNA interactions. Since MutS-mismatch 
binding affinity correlates with mismatch repair 
efficiency, the data will be used in comparing the 
binding kinetics of MutS with efficiently repaired 
mismatches to the binding kinetics of MutS with 
less efficiently repaired mismatches. Clarifying the 

mechanism of mismatch recognition in E. coli is 
important because it is possible that the process is 
conserved across nature. 

207A. A Morphological Study of the Elliptical 
Galaxy PGC 38794 

Madison Jones and Amber Harrington, Department 
of Physical Sciences, Arkansas Tech University 

Using the EFIGI catalog, we obtained ultraviolet, 
optical, near infrared, and infrared images of the 
elliptical galaxy PGC 38794. We studied the surface 
brightness of the galaxy in the u, g, r, i, and z 
wavebands. We also created various color profiles 
of the galaxy. 

 

208A. Mechanical testing of synthetic bone-graft 
for core decompression treatment of femoral head 
avascular necrosis 

Sam A. Hockett, Erin M. Mannen, John T. Sherrill, 
Simon C. Mears, C. Lowry Barnes, Engineering and 
Physics, Harding University 

INTRODUCTION: Core decompression of the 
femoral head involves drilling a hole into the area 
of dead bone to decrease intra-osseous pressure 
to increase blood flow and is commonly used to 
treat avascular necrosis. However, the removal of 
the bone may decrease mechanical strength and 
produce high stress concentrations at the entrance 
of the lateral femur. Therefore, some surgeons use 
bone-graft substitute in an attempt to strengthen 
the femoral head. Use of synthetic bone-graft 
results in higher cost, longer duration surgeries, 
and adds foreign material to the body, but may 
strengthen the bone and allow for better patient 
outcomes. The objective of this study was to 
experimentally determine mechanical differences of 
using a synthetic bone-graft for core 
decompression of the femoral head. METHODS: 
Twenty composite synthetic femurs (4th Gen, 17 
PCF, Medium, Sawbones, Pacific Research Labs, 



 
Vashon Island, WA) underwent core decompression 
treatment with proper surgical techniques. A 9-mm 
diameter hole was bored out entering at the lateral 
sub-trochanteric surface and ending before the 
cortical bone at the center of the femoral head 
(~90-mm). Ten femurs were then filled with 
synthetic bone-graft (PRO-DENSETM, Wright 
Medical) and allowed to set for 24 hours. Uniform 
fill of the bone-graft was confirmed via x-ray. The 
remaining ten femurs were left hollow. Prior to 
testing, the femurs were cut in half and potted 
using Bondo in 6 cm deep and 5 cm diameter 
cylindrical aluminum pots. The femur diaphyses 
were fixed at a 20ͦ° angle from vertical to model 
anatomical position [2]. The aluminum pots were 
secured to an MTS 858 Bionix Test System for 
testing. A 90°bracket was secured to the actuating 
arm to prevent the femur from bowing outward 
during compressive loading. TestWorks 4 
software was used to program compression-to-
failure testing with a 10 N preload and 2 mm/s 
displacement rate. Load and displacement data 
from the test system were collected and analyzed 
using custom code (MATLAB, Mathworks). Stiffness 
was calculated as the slope of the linear elastic 
region of the load-deformation curve. Fracture load 
data was taken as the maximum recorded force 
during testing. Lastly, the toughness (representing 
the amount of energy absorbed during deformation 
to failure) was calculated as the area under the 
load-deformation curve. Two-sample t-tests were 
performed to analyze significant differences 
between the filled and hollow synthetic femurs 
(p<0.05). Observational analysis of fracture 
patterns was also recorded. RESULTS: Compressive 
failure testing for hollow (n =10) and bone-graft 
filled (n =10) synthetic femurs showed no 
significant differences between groups (Table 1). 
Mean stiffness values for bone-graft filled femurs 
were 2.0% greater, mean fracture load was 3.3% 
greater, and toughness was 5.6% greater compared 
to hollow specimens, though none reached 
statistical significance. The variability (standard 
deviations) of the fracture load in the bone-graft 
filled samples was over twice the variability of the 

hollow samples. There was, however, an observable 
difference in fracture pattern between the two 
groups (Figure 1-Left). The majority (n=6) of 
hollow femurs exhibited subtrochanteric fractures 
(Figure 1-Center). All the subtrochanteric patterns 
for both groups fractured at the core 
decompression site on the lateral subtrochanteric 
surface. On the other hand, the majority of the 
bone-graft filled femurs displayed femoral neck 
fractures during failure testing (Figure 1-Right). 
DISCUSSION: Although a bone-graft filler for core 
decompression of the femur would theoretically 
seem to mechanically strengthen the proximal 
femur, this study on synthetic biomimetic femurs 
found no significant advantage over a hollow 
treatment. However, the small strength increases 
and obvious differences in fracture patterns may 
imply mechanical integrity is changed, particularly 
at the stress concentration introduced by the hole. 
Other failure modes, such as torsion, may show 
clearer differences in the hollow compared to the 
bone-graft filled bones. The use of synthetic 
femurs that differ mechanically from diseased 
cadaveric femurs limits the clinical significance of 
the results. Future research should increase the 
sample size and focus on other modes of failure 
which may be more obviously impacted by bone-
graft. 

209A. Design and implementation of 3D printable 
optomechanical components 

Ryan Bullis, Julie Gunderson, Physics, Hendrix 
College 

Fused Filament Fabrication 3D printing is a process 
by which three-dimensional objects are created by 
depositing layers of a material onto a hard, flat 
surface by a robot. It is often referred to as an 
‘additive manufacturing’ technique because 
material is added in successive layers to create an 
object. Because many scientific applications require 
parts that are expensive to purchase or 
manufacture, 3D printing custom parts for 
scientific instrumentation can save (shipping 
and/or manufacturing) time and money, and it 



 
requires only one compact, computer-controlled 
robot. Thus, 3D printable scientific parts and 
equipment can drive down the costs of scientific 
teaching and research. Here, we present a library of 
3D printable optomechanical components that are 
compatible with commercial optomechanical parts. 
These components were tested for their optical 
stability in home-built optical systems constructed 
entirely from 3D printed optomechanical 
components, and we demonstrate that optical 
systems built using 3D printable optomechanical 
components are comparable to their more 
expensive, commercially available counterparts, 
albeit not as durable as commercial instruments. 
Thus, we conclude that our library of 27 3D 
printable optomechanical components are 
appropriate for use in physics teaching 
laboratories. 

 

210A. OPTO-ELECTRICAL CHARACTERIZATION OF 
MULTIPLE ZINC OXIDE NANOWIRE DEVICES FOR 
BIOSENSOR APPLICATIONS 

Connor Ames and Jency Sundararajan, Chemical 
and Physical Sciences, Missouri Southern State 
University 

In recent years, Zinc Oxide (ZnO) nanowire field-
effect transistor (FET) devices are of specific 
interest for biosensor applications as they have 
been shown to exhibit ultra-sensitivity, selectivity 
and label-free detection capabilities of numerous 
biological and chemical species. Different sensing 
mechanisms have been adopted aiming low-cost 
and simple fabrication procedures yet maintaining 
the ultrahigh sensitivity of the device. In this 
research project, we explore the variations in opto-
electrical properties of ZnO multiple nanowire 
devices by suitably varying the wavelength (700nm, 
560nm, and 410nm) and intensity of our light 
source. Current/voltage characteristics of the 
nanowire devices were also studied for variations in 
channel length and nanowire density. Our future 
research focusses on specific detection of 

biomolecules and analyzing the ZnO nanowire FET 
for biosensor applications. 

 

211A. Ultrasonic backscatter measurements of 
bone in vivo: relation to bone mineral density 

Doni Thomas, Loukas Georgiou, Evan Main, Julia 
Pirro, Aubrey Gray, Will Newman and Brent 
Hoffmeister , Physics, Rhodes College 

Osteoporosis is a systemic disease that reduces 
bone density and increases risk of fracture. 
Currently, dual-energy x-ray absorptiometry (DXA) 
is used to diagnose osteoporosis by measuring 
bone mineral density (BMD). Our lab is currently 
working on ways to use ultrasound to detect 
changes in bone caused by osteoporosis. In this 
study, we measured an ultrasonic parameter called 
the normalized mean of the backscatter difference 
(nMBD). nMBD measures the power difference 
between two different portions of an ultrasonic 
backscatter signal from bone. The goal of the study 
was to compare nMBD to BMD measured at 
multiple skeletal locations. Measurements were 
performed on 12 volunteers. nMBD was measured 
at the L4 vertebra, left and right femoral necks, and 
the left and right calcanei (heel bones). BMD was 
measured at four lumbar vertebrae (L1-L4) and 
four locations on the proximal femur (trochanter, 
intertrochanter, Ward’s triangle and femoral neck). 
Linear regression analysis was used to assess the 
correlation between nMBD and BMD measured at 
different skeletal locations. The strongest 
correlation (R=0.66) was obtained between nMBD 
measured at the heel bone and BMD measured at 
the L4 vertebra. The weakest correlation (R=0.01) 
was obtained between nMBD measured at the 
femoral neck and BMD measured in the Ward’s 
triangle region of the proximal femur. 

 

 



 
212A. Improving Energy-Efficiency of Wearable 
Embedded Systems by Event-Driven AI 

Tou Cheng, Olcay Kursun, Ahmad Patooghy, 
Computer Science, Univ of Central Arkansas 

With the advances in artificial intelligence (AI), 
specifically in machine learning, mobile embedded 
systems offer great benefits for use in biomedical 
systems. Inspired from cortical architecture, Deep 
Learning (DL) neural networks can process and 
extract meaningful information from streaming raw 
spatio-temporal sensory data. However, for DL 
systems to work efficiently in real-time mobile 
applications, they must be developed under the 
design constraints of mobile embedded systems in 
addition to prediction accuracy. These constraints 
generally consist of energy consumption, memory 
bottleneck, and realtimeness. Resource-friendly 
hardware-implemented DL models will provide 
great benefits for real-time machine learning 
(RTML) capabilities to process streaming data on 
mobile systems. In this study, the goal is to 
maximize energy efficiency without compromising 
classification accuracy for a mobile wearable device 
that collects streaming visual data via its camera 
and autonomously analyze this data in real-time to 
classify the captured images into one of the known 
texture categories. Although deep learning (DL) 
offers a general-purpose AI model that can be fully 
implemented on an embedded board, in order to 
equip our RTML system to work with limited 
computational power, communication bandwidth, 
and energy budget, we propose a hardware-
friendly preprocessing mechanism. This 
preprocessing mechanism triggers the deep 
learning AI module only upon significant changes 
in the streaming input data. Processing the degree 
of variation in consecutive frames, the AI-
triggering mechanism will determine the need for 
calling the energy-demanding AI module for 
updating/learning and classification purposes. For 
this study, we used Raspberry board for running 
the deep learning module equipped with the 
aforementioned AI-triggering mechanism. As the 
input data, we used Brodatz dataset, an existing 

dataset of texture images for classification. The 
dataset has 13 classes of textures, each one is a 
512x512 pixel photo, we use randomly positioned 
windows of various sizes (e.g. 16x16 and 32x32) 
to create our training and test sets. The significant 
amounts of power savings achieved on these 
experiments suggest that the proposed AI-enabled 
embedded system can serve as an energy-efficient 
mobile device. This system can be used in a real-
life setting for human studies, such as for our lab’s 
INBRE project entitled “On-Chip Neocortical Model 
of Information Processing for Texture 
Classification”. For that project, the source of the 
input data stream is the images captured by a 
camera attached to shoe of the human subjects 
walking on a track covered by different materials 
such as sand, wood, carpet, tile, etc. The project is 
later to be expanded to complement this visual 
information with signals recorded by tactile sensors 
as well. Such an intelligent mobile system can be 
useful for example as a smart walking cane for 
helping people with disabilities, or for smart skin 
palpation to measure/monitor skin conditions (e.g., 
bumps, stiffness) in teledermatology, or, in its 
most general form for robotics for sensing tactile 
properties of materials, such as assessing and 
quantifying hardness, roughness, and warmness to 
reach human-like tactile capabilities. For future 
work on improving the performance of the 
proposed AI-triggering system, more advanced 
feature extraction methods can be incorporated 
into the data preprocessing to minimize false 
scene-change detections and thus to maximize 
power savings. Such feature extraction methods 
will consume more energy and more time but 
improving scene change detection accuracy will 
minimize the number of times the deep learning 
modules are invoked. 

 

 

 



 
213A. "Watermelon Sweetness Determination Based 
on the Emitted Vibrational Spectrum" 

Sebastian Bustillo, Asaph Camillo, & Dr. Kevin 
Cornelius , Physics, Mathematics, & Computer 
Science, Ouachita Baptist University 

The focus of this project was to determine if there 
exists a correlation between the sound a 
watermelon makes when thumped to its sugar 
concentration. In an effort to determine this 
correlation, we took sound samples of numerous 
watermelons and analyzed them with a custom 
program to probe the audio signal. Our primary 
focus during this project was to develop a way to 
produce a consistent thump sound and to clean 
and isolate the thump audio signal for processing. 

214A. Dynamic Strain and Composition Study of 
GeSn by 532 nm and 632nm Raman Spectroscopy 

Lucas Blake Joshua Grant Yiyin Zhou Dr. Shui-Qing 
Yu, Engineering and Physics, Southern Arkansas 
Univeristy 

Today’s semiconductor research is continuously 
exploring alternative semiconductors. One such 
semiconductor is GeSn. GeSn has several 
proprieties that gives advantages over silicon such 
as being tunable to both direct and indirect 
bandgaps by changing the Sn concentration. GeSn 
is also CMOS compatible which allows for it to be 
used in combination with silicon. Commonly GeSn 
is grown on silicon wafers using chemical vapor 
deposition. As the GeSn is deposited an epitaxial 
strain is created due to the lattice mismatch of 
GeSn and germanium buffer underneath. This 
lattice mismatch is a very large source of defects. 
This makes it a key point of interests to study. One 
of the most commonly used methods to study it is 
Raman spectroscopy. Raman spectroscopy is a 
form of diffraction that when the light interacts 
with the molecule it bounces off as a different 
wavelength. This change in wavelength is referred 
to as the Raman shift. However, one key point of 
interest when using Raman spectroscopy is the 

wavelength dependences of penetration depth. 
This variation is suspected cause a divergence 
between different wavelengths in samples beyond 
critical point thickness due to the stain of the 
material is no longer constant. From comparison of 
samples at multiple thicknesses this prediction was 
found to be true. The Raman shift can be affected 
by the penetration depth of lasers in sample 
regions with non-uniform strain. 

215A. Investigating Relationship Between Strain 
Applied to Bend Bone and Bone’s Mechanical 
Strength 

Yelaman Zhenis, Rahul Mehta, Parimal Chowdhury, 
Department of Physics and Astronomy, University 
of Central Arkansas 

This project will investigate relationship between 
force bending rat femur leg bones with a strain 
(force per area) and stress (bent distance over 
length of the bone) that were applied. The 
procedure to bend the bones: • Bone was exposed 
to strain by hanging masses (up to 300 grams) to 
one end of the bone • Femur was fixed in vise with 
special jaws at the end closer to knee joint (lower 
extremity) • The other end, closer to pelvic bone 
(upper extremity), was glued perpendicularly to 
non-reflective side of small mirror piece • String 
was attached near the mirror piece • The other end 
of the string was connected to system of pulleys, 
such that our horizontal force applied was weight 
of the masses • Laser beam was incident on the 
mirror. Reflected beams would be recorded on the 
wall that mirror is facing This procedure would be 
done twice. Special jaws would fix a bone at major 
axis at cross section, then it would be rotated 90 
degrees and fixed at minor axis. This rotation must 
be done in order to consider elliptic shape of a 
bone. Collected data (mass applied, bent distance, 
strain and stress) will be used to analyze 
relationship of stress and strain and represent the 
elasticity of the bone. Acknowledgement: Work 
supported by a grant from Arkansas Space Grant 
Consortium Prime Award: NNX15AR71H, Grant 
Number UCA 27818 



 
216A. Comparison of backscatter difference 
measurements of bone from different skeletal 
locations using an ultrasonic imaging system 

Loukas Georgiou, Doni Thomas, Evan Main, Julia 
Pirro, Aubrey Gray, Will Newman and Brent 
Hoffmeister, Physics, Rhodes College 

Osteoporosis is a systemic disease that increases 
the likelihood of fracture by reducing bone density. 
Our lab is currently using ultrasonic techniques to 
detect changes in bone caused by osteoporosis, 
specifically, at the hip and spine, where 
approximately two-thirds of osteoporotic fractures 
occur. In this study, we measured an ultrasonic 
parameter called the normalized mean of the 
backscatter difference (nMBD). nMBD measures the 
power difference between two different portions of 
an ultrasonic backscatter signal from bone. The 
goal of the study was to compare nMBD 
measurements from different skeletal locations to 
determine how well the measurements correlate 
with each other. Measurements were performed on 
56 volunteers. nMBD was measured at the fourth 
lumbar (L4) vertebra, left and right femoral necks, 
and the left and right calcanei (heel bones). Linear 
regression analysis was used to compare nMBD 
values measured at different locations. The 
strongest correlation (R=0.53) was obtained 
between the left and right heel. The weakest 
correlation (R=0.03) was obtained between the left 
heel and the L4 vertebra. 

 

217A. Preparation of Au-Nanowires for 
Investigation of Electro-Magnetic Properties 

Alexander Golden, Puskar Chapagain, Lionel 
Hewavitharana, Gregory Guisbiers, Mourad 
Benamara, Engineering-Physics, Southern Arkansas 
University 

The “bottom-up” approach for making gold 
nanowires has gained attention in the field of 
quantum computing, biomedical, and photonics as 

it is a simple, low cost method that produces 
advanced nanostructures with fewer defects, 
uniform chemical composition, and better 
scalability. The properties of such hierarchical 
materials are determined by the properties of 
individual nanoparticles (NPs), arrangement of NPs 
within the substrate and the nature of the substrate 
itself. The properties of the individual NPs are 
directly influenced by shape, size and the 
crystallinity of the particles, which can be easily 
formed by wet chemical synthesis method. The 
insertion of NPs can be achieved via a directed self-
assembly technique in a desirable substrate. In this 
work, we follow a systematic approach to grow Au-
NPs of different aspect ratios by wet chemical 
method and embed Au-NPs in the nanometer-scale 
channels created on Si/SiO2 surface via Focused 
Ion Beam (FIB) technique. The nanowires or 
nanobelts made by this technique is very important 
step towards fabricating an electronic device for 
electro-magnetic applications, particularly to 
integrate it with the existing Si-base 
microelectronics. We propose to fabricate such a 
device by embedding the Au-NPs in the nanoscale 
grooves in tandem with the existing silicon 
technology in order to modify and optimize the 
electromagnetic behavior of nanowires thus 
formed. 

 

 

 

218A. Low Vπ SOH Phase Modulator Based On 
Metamaterial Cladding 

Nikolai S. Knight, Navin B. Lingaraju and Andrew M. 
Weiner , University of Arkansas at Pine Bluff, 
University of Arkansas at Pine Bluff 

Silicon photonics allows the integration of many 
optical components on a chip using the fabrication 
technology of the CMOS (Complementary metal-
oxide-semiconductor) foundry, thereby enabling 



 
low cost, large volume manufacturing. Ultra-
compact, densely integrated optical components 
manufactured on a CMOS-foundry platform are 
highly desirable for electro-optical (EO) signal 
processing. The EO modulator is an essential 
element in most silicon photonic circuits, especially 
those based around optical communication and 
optical signal processing. EO modulators based on 
the linear electro-optic effect (Pockels effect) are 
among the most powerful in producing high-speed 
phase modulation which can be used for high-
standard optical data signaling. Despite the 
usefulness of these modulators, their effective 
integration into silicon photonic circuits has been 
hindered by the fact that silicon is not an 
anisotropic material, so it is not subject to the 
electro-optic effect. As a solution to this problem, 
Pockles-type EO polymers have been introduced to 
silicon photonic configurations. This configuration 
approach relies on the ability of Pockels-type EO 
materials (polymer) to influence the resultant 
effective index of the optical mode propagating 
through a silicon waveguide structure that does not 
feature any EO activity. Current SOH (Silicon-
Organic Hybrid) configurations are often inefficient 
because of propagation loss in the form of 
evanescent waves which arise from nanoscale 
confinement present in silicon photonic devices. 
The decay length of these evanescent waves is a 
key factor in determining the amount of loss in EO 
modulators. Efficient EO modulators highly depend 
on advanced material that exhibit strong electro-
optical activity and can produce large phase shifts 
for low operating voltages and small devices 
lengths along with low insertion loss. Here, we 
demonstrated a SOH configuration that introduces 
metamaterial cladding materials that shorten the 
decay length of evanescent waves and allows for 
lower operating voltages. 

 

 

 

219A. Attitudes and Approaches to Physics 
Problem Solving 

Presenter: Matthew Kalkbrenner Mentor: Andrew 
Mason, Physics and Astronomy, University of 
Central Arkansas 

I am currently looking at qualitative data collected 
by students taking an introductory algebra-based 
physics class to examine content knowledge and 
attitudes towards learning physics of non-physics 
STEM majors. The long-term goal of the study is to 
facilitate pedagogical updates to the course. This 
data consists of the participants’ thought 
processes, using think aloud protocol, as they fill 
out the Colorado Learning Attitudes about Science 
Survey (CLASS) and the Force Concept Inventory 
(FCI), and attempt to solve a context-rich physics 
problem (if time permits). The results will be 
discussed in terms of their impact on previous 
quantitative findings from introductory algebra-
based physics course sections at the University of 
Central Arkansas. 

 

220A. Automation of ANAELU 2D-XRD texture 
analysis refinement through Intelligent Computing 

Juan Fernando de la Cruz de la Cruz Edgar Eduardo 
Villalobos Portillo Dr. Luis Fuentes Montero-
luis.fuentes, Dr. Luis E. Fuentes, Centro de 
Investigacin en Materiales Avanzados, , University 
of the Ozarks 

The present work consists on the implementation 
of a genetic algorithm for the automation of the 
model-to-experiment fitting in two-dimensional 
diffraction texture research. In 1967 Hugo Rietveld 
propose a method that allowed the characterization 
of several crystalline materials using a least square 
approach to refine a theoretical profile by matching 
it with a profile obtained experimentally through 
one dimensional x-ray diffraction. Although such a 
method is widely used, the development of 2D x-
ray detectors has generated a demand of fast and 



 
reliable tools for 2D-XRD patterns interpretation. 
The CIMAV Crystallography Group is active in this 
field, having introduced the novel software package 
ANAELU which is possible through the use of mixed 
programming among compiled (FORTRAN 
95/2003) and interpreted (Python) languages. This 
Rietveld-style program allows the characterization 
of polycrystalline structure, particularly texture 
evaluation, by means of 2D-XRD modeling and 
fitting to experimental data. Previous versions of 
ANAELU worked accurately, but, due to the manual 
character of the parameters optimization, its 
application represents a slow process. By means of 
the present work the ANAELU group enters a 
renovation process for the program, introducing 
the automatic-fitting option for various parameters 
of the model pattern through the implementation 
of the Nelder-Mead simplex algorithmic method. 
This new implementation showed to have a positive 
impact during the refinement process while having 
an automatic fitting process that is fast and stably. 
By means of the current contribution, ANAELU gets 
significantly close to becoming the first 2D 
Rietveld- oriented texture analysis program. 

 

221A. Effect of radiation on the bones of hind-limb 
suspended rats 

Natalie King, B. Hill, R. Mehta, and P. Chowdhury  
Department of Biology, University of Central 
Arkansas, Department of Physics & Astronomy, 
University of Central Arkansas, Department of 
Physiology & Biophysics, University of Arkansas for 
Medical Sciences 

In space, astronauts are exposed to microgravity as 
well as radiation. Microgravity is known to have 
detrimental effects on bones and their 
composition; although the compounding effects of 
radiation has not been thoroughly studied. 
Research on the alterations in the chemical 
properties of bones, as well as mechanical 
properties and elasticity, is needed to understand 
these effects. This research studied the tibia and 

femur of male Sprague Dawley rats that were 
exposed to hind-limb suspension (simulated 
microgravity) and 1 Gy total of radiation (simulated 
space radiation) over four weeks. The tibia and 
femur were prepared for the Scanning Electron 
Microscope (SEM), which was then used to take 
cross-sectional images and energy dispersive x-ray 
spectroscopy (EDS). The EDS gave us the elemental 
bone composition, which we used to find the 
calcium phosphate ratio of each side of the cross-
sections. In preliminary data analysis, a trend of 
lowered calcium phosphate ratios has been 
discovered in the irradiated bone cross-sections. 
Further analysis and more experimentation are 
needed to confirm these results on the 
compounding effects of cosmic radiation and 
microgravity on the composition and 
characteristics of leg bones. †This work is 
supported by the Arkansas Space Grant Consortium 
(ASGC). 

 

222A. Synthesis of Selenium Nanoparticles Using 
Laser Ablation in Liquids 

T. Hesabizadeh, G. Guisbiers , Department of 
Physics and Astronomy, University of Arkansas at 
Little Rock 

Selenoproteins play an important role in the human 
body by accomplishing essential biological 
functions like oxido-reductions, antioxidant 
defense, thyroid hormone metabolism and immune 
response; therefore, the possibility to synthesize 
selenium nanoparticles free of any contaminants is 
exciting for future nano-medical applications. This 
paper reports the synthesis of selenium 
nanoparticles by a 1064 ns Nd:YAG laser ablation 
in 5 mL of de-ionized (DI) water. Then we irradiate 
our target at various repetition rates that ranged 
from 100 Hz to 5000 Hz. The particles were 
irradiated for 5 minutes. We found our optimal 
repetition rate for production of nanostructures to 
be 3027±57 Hz and the shape of the nanoparticles 
appears to be an optimal sphere. This method does 



 
not require a clean room, vacuum system, or highly 
dangerous and/ or expensive chemicals. We 
characterized our NS via AES, UV-vis spectroscopy, 
Raman Spectroscopy, AFM, SEM, and TEM. 

 

223A. Synthesis of Selenium Nanoparticles Using 
Laser Ablation in Liquids 

Patriack Taylor, G. Guisbiers , Department of 
Physics and Astronomy, University of Arkansas at 
Little Rock 

This is the report of synthesis of vanadium 
nanoparticles by laser ablation in liquids by 
utilizing a 1064 ns Nd: YAG laser. The main goal is 
to be able to control the size and shape of the 
nanoparticles. In this work, we will be irradiating 
our targets at various repetition rates from 1000 to 
10000. In order to find the best repetition rate, I 
will have to run multiple tests on my samples such 
as UV-Vis and AES to figure out the absorbance, 
wavelength, and how many nanoparticles are in my 
samples. From the data that that have been 
compiled at this time, it shows that the best sample 
is at 6000 Hz. So, therefore in this research the 
result of the shape of nanoparticles are non-
spherical shape and the color of the solution is a 
light green. 

 

 
   



 

Arkansas INBRE 2020 
Upcoming Events for 

Undergraduate Students  
  
  
Bench to Bedside Research in Infectious Diseases  
May 2020 (exact date TBA)  
In this highly interactive workshop focused on HIV/AIDS, 
students will interact with clinicians and scientists in 
order to gain an understanding of the role of 
translational research in devising evidence-based 
treatments for infectious diseases.  Students will also 
learn about training and career options during the 
workshop.   
  
INBRE Undergraduate Summer Student Research 
Fellowship Program  
May 18 – June 24, 2020 (exact dates TBA)  
Applications are now being accepted for a 10-week 
intensive research program for undergraduate 
students.  Students will engage in an intensive research 
experience on cutting-edge topics in the laboratories of 
highly successful, established investigators at UAMS and 
UAF.  The fellowship includes a stipend 
and funding for research supplies.   
  
INBRE Sponsored Health Sciences Entrepreneurship 
Boot Camp  
May 17-23, 2020  
This week-long residential training program will be held 
at the University of Central Arkansas. Students will learn 
the fundamentals of entrepreneurship and as part of 
a team, will work with local health science 
entrepreneurs to develop a business idea and vet the 
idea through consumer interviews.  
 
 
 
 
 
 
 
 
 
 
 
 

– Notes – 
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	Workshop 7 | Physics: Super-Resolution Fluorescence Microscopy Physics Building, Room 134 and 115A – Limited to 15 participants
	Workshop 8 | Physics: Brain Science  Physics Building, Room 133
	Workshop 9 | Physics: A 2D How-to Nano Building, Room 105 – Limited to 15 participants
	Workshop 10 | Physics Graduate Application Physics Building, Room 132 – Limited to 20 participants
	Workshop 11 | LibreTexts.org Platform for Open Access Textbooks Chemistry Building, Room 147 – Please bring a laptop
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	Map

