
Fall 2009

 Arkansas IDeA Network of Biomedical Research Excellence
Arkansas INBRE Research Conference



VWR is proud to host the Vendor Show
At the

Fall 2009 INBRE Research Conference
Friday, October 23, noon – 1:30pm

 

 
 

 

 

   

 

Cosmopolitan Hotel, 2nd Floor, 70 N East Avenue, Fayetteville



Schedule of EventsSchedule of Events

Registration 
The INBRE registration desk will be open from 11:30 a.m. to  
4:30 p.m. Friday and 7:30 a.m. to 10 a.m. Saturday outside the 
Sequoyah Ballroom in the Cosmopolitan Hotel.

Travel Subsidies
Travel subsidy forms are available at the INBRE registration 
desk and online http://chemistry.uark.edu/1733.htm. The forms 
should be returned by November 13, 2009. 

Lodging
Participants are lodged at three locations. 

Candlewood Suites
2270 W. Martin Luther King, Jr. Blvd., 479-856-6262

Hotel check-in is at 3 p.m. Check-out is at noon.

Cosmopolitan Hotel 
70 N. East Avenue, 479-442-5555 

Hotel check-in is at 3 p.m. Check-out is Saturday by 11:30 
a.m.. or after the award presentations. Building maps at the 
back of this program.

Inn at Carnall Hall 
465 N. Arkansas Ave., 479-575-0400

Hotel check-in is at 3 p.m. Check-out is at noon.

Fayetteville Town Center 
15 West Mountain

Located one block south of the Cosmopolitan Hotel. Estimated 
walking time is one minute. 

Continuing Education Building 
2 East Center 

The Continuing Education Building (CTED) is attached to 
the south side of the Cosmopolitan Hotel. Building map at 
the back of this program. CTED houses the University of 
Arkansas School of Continuing Education and Academic 
Outreach, Fayetteville Global Campus.

Friday, October 23

11:30 a.m. to 4:30 p.m. .........Registration (Cosmopolitan Hotel, 2nd floor)
Noon to 1:30 p.m. .................VWR vendor show (Cosmopolitan Hotel, McIlroy Room) 
Noon to 3 p.m. ......................Graduate recruiting displays (Continuing Education, 2nd floor)
2 p.m. to 2:30 p.m. ................Faculty talks (Continuing Education, 4th floor)
2:50 p.m. to 4:50 p.m. ...........Undergraduate oral presentations (Continuing Education, 4th floor)
5 p.m. to 6:30 p.m.  ...............Faculty mixer (Cosmopolitan Hotel, Garland Room)
6:30 p.m. ...............................Banquet (Fayetteville Town Center)
7:15 p.m.  ..............................Featured speaker, William F. McComas (Fayetteville Town Center)

Saturday, October 24

7:30 a.m. to 10 a.m.  .............Breakfast buffet (Cosmopolitan Hotel, 2nd floor)
8:30 a.m. to 10 a.m.  .............Poster session (Cosmopolitan Hotel, Sequoyah Ballroom)  
9:30 a.m. to 11 a.m. ..............Physics department tour (University of Arkansas campus)                   
10 a.m. to 11:30 a.m.  ...........Workshops (Continuing Education, 4th floor)
11:30 a.m.  ............................Award presentations (Continuing Education 403)

All events are casual dress



Friday Talks Friday Talks 

Friday talks will take place from 2 p.m. to 2:30 p.m. 
(CTED, 4th floor) 

No registration required

Gliding Ants of the Rainforest and the 
Evolution of Winged Flight in Insects
Steve Yanoviak, assistant professor, department of 
biology, University of Arkansas at Little Rock

(CTED 403)

Directional control during a jump or fall is an important stage 
in the evolution of flight. Many wingless vertebrates use glid-
ing (directed aerial descent) to avoid predation or to access 
resources. However, until recently, this behavior was unknown 
in wingless arboreal arthropods. Here I show that worker ants 
in the tropical forest canopy use directed aerial descent to 
return to their home tree trunk during a fall. Field experiments 
with the common species Cephalotes atratus showed that the 
behavior is not location-, tree-, or colony-specific. Falling ants 
use visual cues to locate tree trunks, and preferentially direct 
their descent to bright white targets when given a choice of 
colors or shades of gray. Ablation experiments and high-speed 
video recordings showed that directional control in C. atratus 
is accomplished via hindleg positioning. Ongoing surveys 
of directed aerial descent behavior show that it occurs in a 
broad range of wingless arboreal arthropods, including basal 
hexapods. In particular, Neotropical and Afrotropical arboreal 
jumping bristletails (Thysanura: Machilidae) follow directed 
horizontal trajectories to tree trunks during a fall. Ablation of 
the median caudal filament or antennae in bristletails reduced 
their performance relative to controls. Current projects are 
addressing biomechanical and aerodynamic aspects of the 
behavior, and its broader ecological relevance. Specifically, we 
are measuring the frequency with which arthropods fall from 
trees under natural circumstances, and the selective pressures 
associated with landing in the understory.

Tackling Chemistry and Biochemistry One 
Molecule at a Time
Colin Heyes, assistant professor, department of 
chemistry and biochemistry, University of Arkansas

(CTED 406)

In order to study changes in chemistry and biochemistry, it 
is normally necessary to initiate the change by some external 
trigger at a specific time and follow the changes in a popula-
tion of molecules. There are a number of disadvantages to 
this approach. Not every change that we want to monitor can 
be triggered externally or may not be able to be triggered 
fast enough. Even if we can trigger them, each molecule may 
behave differently from each other, and we monitor the aver-
aged signal from all molecules. This signal may be extremely 
complex, as is often the case for biomolecules. In this talk, I 
will present examples of biomolecules undergoing complex 
structural changes and of synthetic nanomaterials with optical 
properties that cannot be externally triggered. By looking at 
each molecule individually, we are able to follow incoherent 
transitions between various states that would not be observable 
from the averaged signal of many molecules

The Mass of Black Holes in the Centers of 
Quasars
Julia Kennefick, assistant professor, department of 
physics, University of Arkansas

(CTED 410) 

Quasars are the brightest class of active galaxy and can be 
seen to large distances and lookback times. These objects 
are thought to be powered by accretion of material on to a 
central supermassive black hole. Using gas dynamics around 
the central source, one can determine the mass of the central 
black hole. I will present the determinations of the mass of 
these central black holes over a range of distances that spans 
the peak in evolution of quasars and discuss how this evolu-
tion is related to the formation and growth of galaxies in the 
Universe. 



Featured Speaker Featured Speaker 

The featured speaker will present at the banquet Friday 
evening at the Fayetteville Town Center. 

Prior registration required 

Discovering Darwin / Examining Evolution

William F. McComas, Parks Family Endowed Professor 
of Science Education, College of Education and Health 
Professions, University of Arkansas

This talk will feature an introduction to the life and work 
of Charles Darwin in honor of the 200th anniversary of his 
birth and 150th anniversary of the publication of Origin 
of Species. This richly illustrated discussion will focus 
on Darwin’s voyage on the HMS Beagle and explore the 
role of the Galapagos Islands in guiding Darwin’s thinking 
about evolution and his discovery of its mechanism while 
considering the current state of evolution understanding 
and some of the philosophical, historical and cognitive 
misconceptions that have developed regarding evolution in the 
past century and a half. 

McComas joined the faculty of the University of Arkansas 
College of Education and Health Professions in 2006 as the 
inaugural holder of the Parks Family Endowed Professorship 
in Science Education. He is involved in many areas of science 
education research and policy development. He has served 
on the Boards of Directors of the National Science Teachers 
Association, the International History, Philosophy and Science 
Teaching Group and the Association for Science Teacher 
Education (ASTE). Dr. McComas is widely published in the 
areas of the history and philosophy of science. He is the 2007 
recipient of the Outstanding Evolution Educator award from 
the National Association of Biology Teachers (NABT) in 
addition to the Ohaus award for innovations in college science 
teaching and the Outstanding Science Teacher Educator award 
from ASTE. He is interested in the improvement of laboratory 
instruction, effective evolution education, the interaction of the 
philosophy of science and science teaching, science education 
for gifted students, and science instruction in museums and at 
fi eld sites.

All faculty, researchers and guests are invited 
to the Faculty Mixer in the Garland Room at 
the Cosmopolitan Hotel, Friday from 5 p.m. to 
6:30 p.m. The purpose of the mixer is to allow 
time for faculty from all disciplines to meet and 
interact.

No registration required 

Faculty MixerFaculty Mixer



Undergraduates will give 15-minute oral presentations from 
2:50 p.m. to 4:50 p.m. Friday according to the schedule. 
Students were chosen based on abstracts and willingness to 
present during the oral talks. Those selected were given the 
option to present during the poster session.

Biology Oral Presentations
(CTED 403)

Lauren Nelson, Ouachita Baptist University
2:50 p.m.
"Cannabinoids as Potential Therapeutic Agents for 
Retinoblastoma" (abstract B32-U)

Hanh Pham, Arkansas Tech University 
3:10 p.m.
"CYP2E1 Kinetic Profi les Depend on the Position of the 
Substituent for Nitrophenols" (abstract B36-U)

Sky Vanderburg, Harding University 
3:30 p.m.
"Developing a Mouse Model for the Role of 
Environmental Toxicants in Autoimmune Disease" 
(abstract B44-U)
 
Audra Finley, University of Central Arkansas 
3:50 p.m.
"Voltage-Gated Ca2+ Channel Expression is Regulated 
by the Endothelium" (abstract B16-U)

Michael McQueen, Lyon College 
4:10 p.m. 
"Microorganismal Diversity in Arkansas Caves" (abstract 
B28-U)

Jacob Mahaffey, University of Arkansas at Little Rock 
4:30 p.m. 
"Investigation of the tcdE Holin Protein as a Potential 
Chemotherapeutic Target for Treatment of the Disease 
Caused by Clostridium Difficile" (abstract B25-U)

Chemistry Oral Presentations
(CTED 406)

Ebony Love, Arkansas State University
2:50 p.m. 
"Computational Analysis of Metformin" (abstract C20-U)

Chi Le, Harding University
 3:10 p.m. 
"Concentration of Atmospheric Gases of Biogenic Interest 
on Mars" (abstract C18-U)

Jason Hill, Ouachita Baptist University 
3:30 p.m. 
"Photodynamic Efficiency of Porphyrins H2TPP-APDEA, 
H2TPP-APDIPA, and H2TPP-PipOH on NIH-3T3 Cells" 
(abstract C15-U)

Signe Larson, University of Central Arkansas
3:50 p.m.
 "Interaction of NuA3 and yFACT Protein Complexes 
throughout the Cell Cycle in Saccharomyces cerevisiae" 
(abstract C17-U)

Ryan Bauer, University of Arkansas 
4:10 p.m. 
"Molecular Description of a Clostridial Collagen Binding 
Domain (CBD)" (abstract C2-U)

Kirt Durand, University of Arkansas at Pine Bluff 
4:30 p.m. 
"Solid Phase Synthesis and Characterization of 
Lactoferricin Peptides" (abstract C10-U)

Physics Oral Presentations
(CTED 410)

Aisha Mahmoud, University of Arkansas 
2:50 p.m. 
"X-ray Sources of the Young Open Cluster M35"
(abstract P7-U)

Amee Salois, University of Arkansas
3:10 p.m. 
"Crystallization of the Pulsating White Dwarf Star, BPM 
37093" (abstract P11-U)

Stephen Broughton, University of Arkansas at 
Pine Bluff 
3:30 p.m. 
"Studies of the Z Boson and a Search for Same Sign 
Di-Muon Decays at the Tevatron" (abstract P2-U)

Sarah Newton, University of Arkansas at Pine Bluff 
3:50 p.m. 
"Land Based Source of Pollution to Jobos Bay, 
Puerto Rico: Characterization of Organic Chemical 
Contaminants in Sediments" (abstract P9-U)

Student Oral PresentationsStudent Oral Presentations



Saturday WorkshopsSaturday Workshops

INBRE participants are expected to attend a workshop as part 
of the program. 

No registration is required for any of the workshops 

Workshop 1 – Physics Department Tour
9:30 a.m. to 11 a.m.

Surendra Singh, professor and department chair, 
department of physics, University of Arkansas

Those interested should gather at 9:15 a.m. at the INBRE 
registration desk in the Cosmopolitan Hotel for departure to 
the physics building. A sign-up sheet will be available during 
registration.

Join a tour of the physics department’s research laboratories 
led by the chair of the physics department. The tour begins 
with a brief overview of the physics department followed by 
visits to research laboratories in optics/laser physics, nanosci-
ence/condensed matter physics and biophysics and ends with 
a provided lunch. Those touring will return downtown for the 
awards presentations at 11:30 a.m. 

Workshop 2 – Astrobiology, Black Holes 
and Life on Mars 
(CTED 410)

The Origin and Evolution of Black Holes
10 a.m. to 10:45 a.m.

Daniel Kennefick, assistant professor, department of 
physics, University of Arkansas

Astronomers believe that at the center of nearly every galaxy 
lurks a black hole with a mass equal to a million or even a 
billion Suns. Several of these behemoths have been shown to 
exist already, including one at the center of our own Milky 
Way. This talk discusses the origins of the idea of black holes 
and the evidence for their existence, as well as the central role 
we now believe they played in the evolution of our Universe 
and our Galaxy.

Methanogens on Mars and Enceladus 
10:45 a.m. to 11:30 a.m.

Timothy A. Kral, professor, department of biological sci-
ences and the Arkansas Center for Space and Planetary 
Sciences, University of Arkansas

The question of whether life evolved on other worlds, as it 
did on Earth, has intrigued humankind for decades. At the 
Arkansas Center for Space and Planetary Sciences, University 
of Arkansas, research has focused on two potential habitable 
worlds, the planet Mars and the moon of Saturn, Enceladus. 
Both contain water, necessary for life as we know it, and 
methane. One possible source for this methane on either planet 
is a microorganism referred to as a methanogen. Methanogens 
are members of the domain Archaea that use molecular hydro-
gen as an energy source, carbon dioxide as a carbon source, 
and produce methane as an end-product of metabolism. The 
majority of methane on planet Earth is due to methanogenic 
metabolism. The Arkansas Center for Space and Planetary 
Sciences is well-equipped to study methanogens in alien envi-
ronments. Located at the Center are the Andromeda Chamber, 
an 8’ by 4’ planetary simulation chamber, the Pegasus 
Chamber, a smaller version of Andromeda used exclusively 
for the methanogen research, and a number of smaller cham-
bers under development. Other supporting equipment includes 
a Neutron Activation Analyzer, an Inductively Coupled 
Plasma Mass Spectrometer, and a Fourier Transform Infrared 
Spectrometer.

Workshop 3 – Methods for Protein Structure 
10 a.m. to 11:30 a.m.
(CTED 406)

Suresh Kumar, assistant professor, department of 
chemistry and biochemistry, University of Arkansas

Joshua Sakon, associate professor, department of 
chemistry and biochemistry, University of Arkansas

This workshop is intended as a (very) brief introduction to 
some of the X-ray diffraction and NMR spectroscopy tech-
niques used for characterization of the structure, dynamics, 
folding, evolution and interactions of proteins. Within families 
of related proteins it is often found that secondary and tertiary 
structures are conserved in evolution to greater extents than 
primary structure. 



Sample preparation methods for protein crystallization and for 
multidimensional NMR experiments, data acquisition tech-
niques, and processing of data will be covered in the work-
shop. The crystal structures could be influenced by the use of 
non-physiological conditions and by molecular packing inside 
crystals. NMR structure analysis, by contrast, is performed 
in solution; small-angle X-ray scattering techniques also can 
deliver the shape and size of proteins under physiological 
conditions. It is important that complementary methods are 
available. Examples of 1D, 2D, 3D & 4D NMR data will be 
provided to elucidate the range of applications of NMR spec-
troscopy. The NMR and X-ray diffraction facilities available 
in the NIH COBRE Center for Protein Structure and Function, 
and potential research collaboration opportunities for INBRE 
investigators will be discussed. 

Structural information is often necessary to design a drug 
candidate, an approach sometimes referred to as rational 
drug design. X-ray crystallography and NMR are methods of 
choice to determine the target protein structures at high enough 
resolution to design molecules complementary in shape and 
charge. Our “In house” and synchrotron facilities have been 
used to determine protein structures with molecular weights 
ranging from 10K-100K. Using our own osteoporosis drug 
design experience, the workshop will delineate the application 
and limitations of our facilities.

Workshop 4 – Teaching Evolution
10 a.m. to 11:30 a.m.
(CTED 403)

Dan Davis, professor, department of chemistry and bio-
chemistry, University of Arkansas

Michael Plavcan, associate professor, department of 
anthropology, University of Arkansas

Jeffrey Silberman, assistant professor, department of 
biological sciences, University of Arkansas

Panel discussion on evolution from a multidisciplinary per-
spective.

Teaching evolution can be challenging even at the college 
level. Students often come into classes with varying levels of 
information and misinformation. The three panelists represent 
three different types of courses in which evolution is either a 
central or peripheral topic and will briefly describe their phi-
losophies and experiences in teaching evolution at the college 
level. Members of the audience will be encouraged to also par-
ticipate in what we hope will be an engaging and educational 
conversation. 



Display
Poster set-up begins at 11:30 a.m. Friday in the Sequoyah 
Ballroom in the Cosmopolitan Hotel. Presenters are expected 
to be present during the poster session from 8:30 a.m. to 10 
a.m. Saturday. 

Awards
Prizes will be awarded to the top oral and poster presentations 
in the undergraduate category in each discipline, Saturday at 
11:30 a.m. in CTED 403. Presenters are expected to attend 
the award presentation.

Judging Rules
Each oral/poster will be judged by three judges. The judges 
will be selected from various institutions. To avoid conflict 
of interest, no judge will evaluate a presentation from his/her 
own institution. 

Three awards will be given in each of the three disciplines, 
physics, chemistry and biochemistry, and biology. Only oral/
posters with undergraduate participation, and where the pre-
senter is an undergraduate, will qualify for awards. 

Poster Session and AwardsPoster Session and Awards

The Arkansas IDeA Network of Biomedical 
Research Excellence (Arkansas INBRE) is funded 
by a grant from the National Center for Research 
Resources (NCRR), under the Institutional 
Development Award (IDeA) Program of the 
National Institutes of Health (NIH). The IDeA 
program was established for the purpose of broad-
ening the geographic distribution of NIH funding 
for biomedical and behavioral research. Currently 
NCRR 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 estab-
lish a statewide infrastructure in support of a grow-
ing effort to build a biomedical research capacity 
in Arkansas.

http://brin.uams.edu/default.asp

Arkansas INBRE Research Conference

The Arkansas INBRE Fall 2009 Research 
Conference is sponsored by Arkansas INBRE and 
is hosted by the departments of biological sci-
ences, physics, and chemistry and biochemistry, 
Fulbright College of Arts and Sciences, University 
of Arkansas. 

Send questions or comments to 
cheminfo@uark.edu.

http://www.chemisry.uark.edu/1733.htm 

Arkansas INBREArkansas INBRE
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mechanism. These complex reaction kinetics likely reflect the 
contributions of two binding sites, whose occupancy can 
impact the biological role of CYP2E1. Studying CYP2E1 with 
computational tools and experimental kinetic data, it is 
possible to predict non-hyperbolic reaction kinetics for 
CYP2E1 complexes with substrates. Sybyl7.2 from Tripos, 
Inc. was used to simulate the interaction between various 
substrates, specifically nitroanisoles and nitrophenols, and 
CYP2E1 binding sites. The detoxification pathway of 
nitroanisoles to nitrophenols is critical in the elimination of 
these foreign substances from the body. Surflex-Dock 2.0, a 
rigid docking method, was initially used to dock substrates in 
the binding site of CYP2E1. Molecular dynamics simulations 
were also conducted on each of the substrates as they moved 
through the access channel toward the active site near the 
heme group. Final complex geometries from each method 
yield different results. While Surflex-Dock can rapidly dock 
and score substrates, the most stable conformation is not 
always conducive to the necessary oxidation process. Results 
from the molecular dynamics simulations, however, are much 
more promising. 
 
C12-U. Understanding the Role of Ankyrin Domain of the 
43-kDa Subunit of the Chloroplast Signal Recognition 
Particle in Protein Targeting 
Cory Garren*, Karuppanan Muthusamy Kathir, and 
Thallapuranam Krishnaswamy Suresh Kumar 
Department of Chemistry and Biochemistry, University of 
Arkansas, Fayetteville 
 
Abstract 
Light-harvesting chlorophyll-binding proteins (LHCPs) play 
an important role in photosynthesis. Photosynthesis occurs in 
the chloroplast of plant cells, while LHCPs are synthesized in 
the cytoplasm. One of the many paths utilized to target 
proteins to the thylakoid membrane of chloroplasts is the 
signal recognition particle (cpSRP) pathway. LHCPs form a 
transit complex with cpSRP43 and cpSRP54, the two subunits 
of the chloroplast signal recognition particle, in the cytoplasm 
before being targeted and integrated into the thylakoid 
membrane of the chloroplast. The transit complex binds to 
Albino 3 (Alb3), a protein in the thylakoid membrane. Of 
specific interest is the Ankyrin (Ank) domain of cpSRP43. 
Ank domains are found in a wide variety of proteins and they 
are found to be functionally important. In the LHCP-cpSRP 
complex, part of the Ank domain is responsible for binding 
LHCP to the complex. Recent studies have shown that the 
Ank domain of cpSRP43 plays a significant role in binding to 
Alb3 and in LHCP integration. The present study aims to 
understand the interactions between the c-terminal end of 
Alb3 (cAlb3) and the Ankyrin domain (Ank) of cpSRP43. The 
proposed research plans to characterize the conformation and 
stability of Ank and Alb3 using circular dichroism and 
fluorescence. The binding affinities of Ank and cAlb3 will be 
examined using isothermal titration calorimetry. Finally, the 
binding interface between Ank and cAlb3 will be mapped 
using 1H-15N chemical shift perturbation. The results of this 
study are expected to achieve a greater understanding of 

LHCP integration to the thylakoid membrane and protein 
transport in general. 
 
C13-U. The Folin-Ciocalteu Assay as a Valid Means of 
Assessing Antioxidant Activity of Compounds of 
Biomedical Interest 
Ashlee M. Green*1; Jace D. Everette2; Quinton M. Bryant1; 
Yvonne A.  Abbey1; Grant W. Wangila1 and Richard B. 
Walker1 

1Department of Chemistry and Physics,  University of 
Arkansas at Pine Bluff, Pine Bluff, AR 71601 

2Department of Chemistry, University of Arkansas at Little 
Rock, Little Rock, AR 72204 
 
Abstract 

Background and Objective:  In our laboratory we are 
synthesizing potentially nephroprotective metal complexes. 
We currently employ several antioxidant assays in the initial 
screening of our compounds. The Folin-Ciocalteu (FC) assay 
has been used for over eighty years to measure proteins and 
phenols. However, recent evidence suggests that it functions 
as a general antioxidant assay. Our goal was to test this 
hypothesis and determine whether or not this assay is useful 
for measuring the antioxidant capacity of our metal 
complexes. 

Methods: Over eighty compounds of several different 
classes were tested for reactivity towards the FC assay. These 
included the copper (II) and zinc (II) complexes of salicylate 
and aminothiol compounds which have been synthesized in 
our laboratory. Reactivity of each compound was compared to 
that of gallic acid, which was used as the standard. Kinetic 
profiles were also run for compounds showing significant 
activity. 

Results: All phenols and thiol derivatives tested were 
reactive towards the reagent. The inorganic ions sulfite, 
iodide, iron (II) and manganese (II) were also active. The 
trioses glyceraldehydes and dihydroxyacetone, the vitamin 
derivatives ascorbic acid, retinoic acid, Trolox, pyridoxine and 
thiamine, and the nucleotide base guanine displayed 
significant activity.  Except for the thiazolidine derivative 2-
propylthiazolidine-4-carboxylic acid (PTCA) which 
demonstrated slow kinetics, all other compounds tested 
displayed fast kinetics with half-lives less than one minute. All 
of the compounds synthesized in our laboratory were reactive 
towards the assay. Complexation with Cu(II) and Zn(II) had 
little effect on the reactivity of ligands towards the FC reagent.  

Conclusions and Discussion: Our study showed that 
the FC assay is not specific for phenols and is reactive towards 
most compounds having reducing capability. Since it is a very 
simple method which gives very reproducible results, it is 
useful as a general measurement of antioxidant capacity. We 
will add this assay to the other antioxidant assays currently 
used in our laboratory. 

NIH Grant Number P20 RR-16460 from the IDeA 
Networks of Biomedical Research Excellence (INBRE) 
Program of the National Center for Research Resources. Also 
thanks to the funds from the Arkansas Space Grant. 
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C14-U. Extraction of Carboxylic Acids from Thermally 
Cracked Soybean Oil 
Martin Hawron* 1, Dennis Vosgerau2, Dr. Brian Tande2, Dr. 
Wayne Seames2 

Southern Arkansas University1, University of North Dakota2 

 
Abstract 
The oil from the soybean can be thermally cracked and 
distilled to yield a saturated organic fuel in the form of jet fuel 
or diesel products. The middle distillates a.k.a., OLP (Organic 
Liquid Product) yielded from cracking contain a large 
percentage of carboxylic acids, which both reduce energy 
density of the fuel and cause corrosion of metal. In order to 
remove unwanted fatty acids, liquid-liquid extraction utilizing 
a DMEA (Dimethylethanolamine) or TMA (Trimethylamine) 
solvent was performed on the OLP. Tertiary amines such as 
DMEA and TMA were combined in specific ratios with water 
and the OLP, with which they form ammonium-carboxylate 
salts.  These salts dissolve in the water used, thus separating 
from the OLP on principle of liquid density. The extraction 
process was performed in a bench-scale unit consisting of a 
mixing apparatus and a separating apparatus. Experimentation 
showed the process to be satisfactorily efficient, on average 
the acid number of the fuel sample was reduced from ~115 to 
~5. The ratio of DMEA to fuel with the most satisfactory 
results was 0.0032 moles DMEA/grams fuel. 
 
C15-U. Photodynamic Efficiency of Porphyrins H2TPP-
APDEA, H2TPP-APDIPA, and H2TPP-PipOH on NIH-3T3 
Cells 
Jason Hill*, Tim Hayes, Ph.D. 
Ouachita Baptist University 
 
Abstract                 
Photodynamic Therapy (PDT) is a promising alternative to 
standard cancer treatments, such as chemotherapy.  In PDT, a 
photosensitive compound is absorbed into a cell and exposed 
to visible light to selectively initiate cell death.  Several 
porphyrin derivatives, including Photofrin and Visudyne, have 
already been approved for clinical use.  My research focuses 
on testing the relative photodynamic efficiencies of newly-
synthesized porphyrin derivatives.  The porphyrins tested were 
modified to enhance their water-solubility and, in one case, to 
add a side chain that may enhance transport across the blood-
brain barrier. We have found that dilute porphyrin solutions 
are not stable, as measured by absorbance, while 0.1M 
solutions in either DMSO or water are stable for at least one 
week.  When placed on cells, different porphyrin derivatives 
vary in their toxicity both in the dark and after exposure to 
light.  Of the derivatives tested, H2TPP-APDEA was found to 
have the highest level of photodynamic efficiency.  H2TPP-
APDEA can induce almost 90% cell death (as compared to a 
dark control) when exposed to light, while inducing only 9% 
death in non-exposed cells at only a 10uM concentration.  
Since this porphyrin is water soluble and has a relatively high 
photodynamic efficiency at very low concentrations, it is of 
particular interest as a potential treatment method. 
 

C16-U. Structural correlations between TNF-� inhibition 
and Alpha-1 acid glycoprotein binding of Thalidomide 
analogs using molecular modeling 
Tony James*, Christopher Saito, Kayla Watkins, Shannon 
Hutson, James Shelton, Earl Benjamin, and Ellis Benjamin 
Department of Chemistry and Physics, Arkansas State 
University, PO Box 419, State University, AR 72467 
 
Abstract 
Thalidomide and its derivatives have been shown to inhibit 
Tumor necrosis factor alpha (TNF-α) production, although the 
mechanism of action is unknown. However, recent studies 
using photoaffinity labeling of thalidomide have shown that 
thalidomide binds to alpha-1-acid glycoprotein (AGP). By 
using molecular modeling and bioinformatics techniques we 
have constructed a correlation plot and identified a pocket 
composed of the active known beta chains within AGP using 
chimera. We also compared pharmo-chemical inhibitory 
activity of TNF-alpha to docking energies of specific 
thalidomide derivatives to Alpha-1 acid glycoprotein. Our 
studies have identified specific modifications which are found 
to lower concentrations of TNF-alpha with the improved 
binding of the thalidomide derivatives (E-Force). This 
suggests that the binding strength of the thalidomide 
derivative to Alpha-1 acid glycoprotein has a direct correlation 
to TNF-� inhibition. The potential of thalidomide as an 
immune-modulating agent and understanding its mechanism 
of action will allow thalidomide to be used as treatment for a 
host of immune-pathological disorders. It will also yield a 
better understanding of the adaptive immune response 
communication and regulation.   
 
C17-U. Interaction of NuA3 and yFACT Protein 
Complexes throughout the Cell Cycle in Saccharomyces 
cerevisiae 
Signe K. Larson,1,2* Sherri K. Smart,1 Stephanie Byrum,1 
Alan J. Tackett1 

1University of Arkansas for Medical Sciences, Department of 
Biochemistry and Molecular Biology, Little Rock, Arkansas 
72205; 2Univeristy of Central Arkansas, Conway, Arkansas 
72035 
 
Abstract 
Post-translational modifications on histone help regulate gene 
transcription.  These modifications are added by protein 
complexes, including the histone acetyltransferase NuA3.  
NuA3 is a 5-protein complex (Sas3, Nto1, Yng1, Taf30, Eaf6) 
that acetylates lysine 14 on histone H3 at the 5’ end of actively 
transcribing genes.  RNA polymerase II localizes to these 
acetylated regions and is then able to transcribe the gene of 
interest.  The 2-protein complex yFACT (Spt16, Pob3) aids in 
gene transcription by disassembling and then reassembling 
nucleosomes to allow the passage of RNA polymerase II as it 
transcribes DNA. In a previous asynchronous study, NuA3 
and yFACT were shown to interact transiently.  In this study, 
we hypothesize that the NuA3-yFACT interaction occurs 
preferentially at particular times of transcriptional activation 
during the cell cycle.  A culture of doubly tagged Spt16-
TAP/Yng1-Myc cells was synchronized and samples were 
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taken at 20-minute intervals during the course of an entire cell 
cycle.  The samples were cross-linked and analyzed using a 
co-affinity purification western blot technique, probing for 
both tags.  In unpurified sample inputs, the amount of both 
protein complexes remained constant for each time point.  
However, in affinity purified samples the amount of NuA3 co-
purified with yFACT varied, occurring most strongly during 
early S-phase. These results imply that NuA3 histone 
acetyltransferase associates with yFACT to activate gene 
transcription in early S-phase.  Future work will focus on 
discovering how these protein complexes interact at a specific 
time in the cell cycle, while they are present throughout it.    
 
C18-U. Concentration of Atmospheric Gases of Biogenic 
Interest on Mars 
Chi Le* and Edmond Wilson 
Department of Chemistry, Harding University, Searcy, AR 
72149 
 
Abstract 
There is great interest in the possibility of life on Mars.  
Because the surface is so hostile, the probability of finding life 
forms on the surface is remote.  Evidence of life underground 
might be found in detection and identification of gases that are 
typically produced by microbial life on Earth.  Biomarker 
gases produced deep underground could percolate to the 
surface and escape into the atmosphere.  Because these gases 
would be present in trace amount, a concentration procedure is 
needed to concentrate enough of the gas to identify it and 
localize its source.  Absorption of gases by molecular sieves 
appears to be a good way to concentrate these gases.  In this 
study, Molecular Sieves of porosity 3A, 4A and 5A have been 
tested to determine their ability to concentrate carbon dioxide, 
water vapor, nitrogen and methane.  Results obtained thus far 
indicate good results. 
 
C19. Protein Equilibrium Population Snapshot (PEPS) MS 
Method for Measuring Protein Folding Energies Using 
H/D Exchange and Oxidation of Methionine 
Rohana Liyanage, Nagarjuna Devarapalli, Latisha M. Puckett, 
N. H. Phan, J. A. Starch, Jennifer Gidden, Wesley E. Stites, 
and Jackson O. Lay, Jr 
University of Arkansas-Fayetteville 
 
SUPREX (stability of unpurified proteins from rates of H/D 
exchange) and SPROX (stability of unpurified proteins from 
rates of oxidation) have been widely used to extract protein 
folding energies. SUPREX monitors globally protected amide 
protons by HX-MS while SPROX samples globally protected 
methionines by deliberate oxidation. Both techniques are 
kinetic-based, conceptually similar and rely on several 
important assumptions. For example, SUPREX requires the 
assumption of EX2-HX kinetics. We recently proposed a new 
and simple method called PEPS (Protein Equilibrium 
Population Snapshot) that requires very few assumptions, and 
samples the equilibrium populations of folded and unfolded 
states at short times to give folding energies (1). PEPS MS 
method is similar to SUPREX and SPROX but it significantly 
reduces the time and the amount of protein used by employing 

a “single short labeling or reaction time”. This study 
demonstrates the validity of using a single short labeling time 
to obtain folding energies by using the model proteins 
staphylococcal nuclease and ubiquitin.    
 
1) R.Liyanage, doi:10.1016/j.ijms.2008.10.017 
 
C20-U. Computational Analysis of Metformin 
Ebony Love*, Brittany Bailey, James Shelton, Ellis Benjamin 
and Earl Benjamin III 
The Applied Molecular & Synthetic Lab, Department of 
Chemistry and Physics, Arkansas State University, PO Box 
419, State University, AR 72467 
 
Abstract 
Metformin is one of the most frequently prescribed medication 
for pre-diabetic and type II diabetes patients. It is one of the 
newest FDA approved drugs; however the mechanism is still 
unknown. Metformin has several adverse side-effects with the 
most lethal being Lactic Acidosis.  This may be a reversible 
side-effect if we can discover what is causing the acidosis, 
however this cannot be accomplished without first knowing 
the mechanism.  This study used computational methods to 
analyze possible binding sites and affinities for compounds in 
the biguanide class.  Docking studies were conducted to 
examine the binding affinities of said drugs to glucose and 
insulin.  By conducting comparative analysis, we observed 
significant differences in binding affinities. 
 
C21-U. Synthesis and Characterization of Mono- and Di-
Substituted N-Confused Tetraphenylporphyrins 
Zachary Martin*, Megan Kuhl*, Maurie Balch, Joshua Baker, 
C. Todd Watson 
University of Arkansas - Fort Smith 
 
Abstract 
Various mono- and di-substituted N-confused tetraphenyl 
porphyrin macrocycles, porphyrin ligands in which one of the 
pyrrole rings is inverted resulting in an NNNC porphyrin 
center, were synthesized.  The reaction involved the 
methanesulfonic acid catalyzed condensation of pyrrole with 
one of the following substituted benzaldehydes:  2,6-
difluorobenzaldehyde,  2,6-diclorobenzaldehyde, 2,4,6-
trimethoxybenzaldehyde, and p-methoxybenzaldehyde.  Either 
2,3-dichloro-5,6-dicyanobenzoquinone (DDQ) or tetrachloro-
1,4-benzoquinone (TCQ) was then added to oxidize the 
condensation product to the final aromatic product.  
Spectroscopic data provided evidence for the successful 
synthesis of N-confused-tetra(2,6-difluorophenyl)porphyrin, 
N-confused-tetra(2,6-diclorophenyl) porphyrin, and N-
confused-tetra(p-methoxyphenyl)porphyrin.  The N-confused-
tetra (2,4,6 trimethoxyphenyl)porphyrin has yet to be 
characterized.  In addition to the above results, a study of the 
use of TCQ instead of DDQ as the oxidizing agent will be 
presented. 
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C22-U. Studying Pore-Forming Peptides Interacting with 
Lipid Membranes using Fluorescence Spectroscopy 
Amir Mortazavi* 
University of Arkansas – Fayetteville 
 
Abstract 
There are many known examples of protein channels within 
cell membranes that regulate mechanical form, ion 
concentration equilibrium, and cell-cell communication.  Our 
project’s goals included to understand peptide efficiency in 
forming permeability/channel like features within fluorescent 
liposomes and to understand the depth of travel of these 
peptides.  Liposomes, lipid vesicles used as models as cell 
membranes, were first loaded with acridine orange, a 
fluorescent dye, using a weak base pH gradient loading 
method with an acridine orange fluorescent dye until a self-
quenching concentration of the dye was reached in the 
liposome.  Dialysis was first used to separate the excess dye 
that was not trapped within the liposomes.  A detergent was 
used to destroy the liposome membranes to use as the 100% 
permeability yield of fluorescent intensity as all of the dye 
escaped the interior of the liposome, using a fluorescent 
spectrometer.  Another sample of fluorescent liposomes were 
used to measure the permeability of liposome-peptide 
interactions and to compare the fluorescent intensity to the 
detergent liposomes interactions (intensity of peptide-
liposome interactions/detergent-liposome interactions = 
efficiency of making liposomes permeable).  These findings 
may help understand the mechanisms of certain diseases such 
as ulcers and help alternative forms of treatment. 
 
C23. Understanding the Mechanism of Autoregulation of 
FGF Signaling 
Lindsay N. Rutherford, D. Rajalingam, Britton Blough, and 
T.K.S. Kumar, 
Department of Chemistry and Biochemistry, University of 
Arkansas, Fayetteville, Arkansas 
 
Abstract 
Fibroblast growth factors (FGFs) are heparin binding proteins 
that help regulate key cellular processes such as wound 
healing and differentiation, cell proliferation, cell migration, 
morphogenesis, and angiogenesis. The FGF signaling is 
generated by the binding of the ligand (FGF) to the 
extracellular domain of the FGFR, this binding induces 
dimerization of FGFR, which is an essential step in FGF 
signaling. Fibroblast growth factor receptor (FGFR) 
extracellular domain consists of three Ig domains D1, D2, and 
D3. Between the Domains D1 and D2 is a short span of acidic 
residues called the “acid box”. The D1-D2 linker is thought to 
play a role in regulation of FGF interaction with FGFR. Many 
of the FGF binding sites can be found on the extracellular D2 
domain of the receptor. It is believed that “acid box” can 
regulate FGF binding to FGFR. The “acid box” can mimic 
heparin like compounds and bind at the heparin binding sites 
located on the surface of the D2 region of FGFR. In the 
present study, we synthesized a twenty-eight amino acid box 
region peptide and studied its interaction with D2 domain of 
FGFR using various biophysical techniques including 

multidimensional NMR spectroscopy. Equilibrium unfolding 
experiment monitored steady state fluorescence, far-UV 
circular dichrosim and proteolytic digestion experiments 
reveal that acid box binds to D2 domain very weakly. Two-
dimensional nuclear magnetic resonance 1H-15N HSQC 
experiments show that the acid box binds to the FGF-1 and 
heparin binding sites in the N-terminal end of the D2 domain 
of FGFR. Our results clearly show that the acid box peptide 
binds to the ligand binding domain of the fibroblast growth 
factor receptor. 
 
C24-U. Microwave conversion of Merocyanine Dyes to 
Spiropyrans 
Christopher Saito*, Tony James, Shannon Hutson, Jordan 
Carmack, Kayla Watkins, James Shelton, Earl Benjamin, and 
Ellis Benjamin 
Department of Chemistry and Physics, Arkansas State 
University, PO Box 419, State University, AR 72467 
 
Abstract 
Spiropyran dyes are widely used photochromic molecules that 
under excitation of short (~365 nm) and long wavelengths 
(~488 nm) of light are converted between the spiropyran-
merocyanine isomer causing a distinct color change depending 
on the bound substituents.  Often they are incorporated into 
many biologically active molecules to allow for visualization 
of biologically process.  Although this conversion process is 
well understood using long and shorts wavelengths of light, 
the effects using microwave irradiation has not been well 
studied.  This work will determine the microwave conversion 
of merocyanine dye to the spiropyran.   
 
C25. Towards a Label Free Approach for Monitoring 
Aptamer-Ligand Interactions 
Kwabena Sarpong and Bhaskar Datta 
Missouri State University 
 
Abstract 
Aptamers are DNA/RNA oligonucleotides that bind target 
molecules with high specificity and affinity. Aptamers have 
been successfully discovered for a variety of molecules 
ranging from small organic molecules to large proteins. The 
SELEX (Systematic Evolution of Ligands by EXponential 
enrichment) methodology has allowed the discovery of 
aptamers that bind targets molecules with dissociation 
constants as low as the picomolar ranges, and differentiating 
between structurally similar molecules having just subtle 
differences. Due to their prospects in therapeutics and 
diagnostics, in which they rival antibodies in many respects, 
the development of faster, easier and quicker ways to monitor 
these aptamer-ligand interactions is very important. 
Conventional optical assays involve the functionalization of 
the 5’- and 3’- termini of the aptamer with a fluorophore and a 
quencher. Upon binding to the target, the aptamer assumes a 
different conformation which allows the fluorophore to 
fluoresce. This approach is very specific and easy in the 
detection of binding to target molecules. Nonetheless, this 
requires the knowledge of the structure and the various 
conformations that the aptamer assumes in the presence and 
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absence of target molecules. In addition, the cost of synthesis 
of these bifunctionalized oligonucleotides is very high, 
especially as one of the termini is not easily accessible in solid 
phase synthesis. We hereby report the use of label-free assays 
which allow the detection of aptamer-ligand binding using 
fluorescence spectroscopy. We employed three known 
aptamers and utilized six different dyes that fluorescence with 
higher quantum yields upon binding to nucleic acids, and 
explored how these aptamers fluoresce in the presence and 
absence of their target molecules. 
 
C26. Mapping the Local Protein Interactome of the NuA3 
Histone Acetyltransferase 
Sherri K. Smart1, Sam G. Mackintosh1, Ricky D. Edmondson1, 
Sean D. Taverna2, and Alan J. Tackett1 
1Department of Biochemistry and Molecular Biology, 
University of Arkansas for Medical Science, Little Rock 
Arkansas 72205 
2Department of Pharmacology and Molecular Sciences, Johns 
Hopkins School of Medicine, Baltimore, Maryland 21205 
 
Abstract 
Cell fate is modulated in a large part by protein-protein 
associations. The ability of one protein to recognize another 
protein can trigger cascades of events as seen for signal 
transduction or can simply target a protein for a process such 
as degradation. These protein-protein associations can be 
attenuated on many levels including protein abundance and 
post-translational modification. Also of critical importance is 
the affinity of the association. Understanding and defining 
these associations is crucial for studying any cellular process 
involving protein interactions. Technology termed transient I-
DIRT (transient isotopic differentiation of interactions as 
random or targeted) has been developed to quantitatively 
identify transient protein-protein interactions on 
chromosomes. This technology combines in vivo chemical 
cross-linking, affinity purification of chromosome associated 
protein complexes, and isotopic labeling with mass 
spectrometric readout to classify co-purifying proteins as 
stable, transient, or contaminant interactors. This technology 
has been tailored for researchers using standard affinity 
purification protocols and optimized for low abundance, 
chromatin-associated protein complexes. The transient I-DIRT 
technology applied to the Saccharomyces cerevisiae NuA3 
protein complex revealed that this histone acetyltransferase 
transiently interacts with the nucleosomal assembly complex 
yFACT, the RSC chromatin remodeling complex, and the 
nucleosomal assembly protein Nap1. Here we show the NuA3 
and yFACT protein complexes have overlapping in vivo 
function. These novel physical and functional interactions 
provide insight into the mechanism of NuA3 associated 
transcriptional and chromatin regulation.  
 
C27-U. Overexpression and Biophysical Characterization 
of Human Interleukin-1α 
Natalie E. White* 
Department of Chemistry and Biochemistry, University of 
Arkansas, Fayetteville, AR 72701 
 

Abstract 
Interleukin-1 alpha (IL-1α) regulates a wide range of 
important cellular processes. Structure- function data has been 
limited for IL-1α because of the difficulty in its 
overexpression in mammalian cells. In this study we propose 
the cloning, expression, biophysical and biological 
characterization of the human IL-1α. Human IL-1α has been 
expressed and purified from Escherichia coli in high yields (~ 
4 mg per liter of the bacterial culture). IL-1α was purified to 
homogeneity (~ 98% purity) using affinity chromatography 
and size exclusion chromatography.  Results of the steady 
state fluorescence and differential scanning calorimetry 
experiments show that the recombinant IL-1α is in a folded 
conformation. Far-UV circular dichroism (CD) data suggest 
that IL-1α is an all β-sheet protein with a β-barrel architecture. 
IL-1α is a unique protein that affects nearly every cell type 
and for the many proteins that lack the N-terminal signal 
sequence, IL-1α is believed to be a model for understanding 
their endoplasmic reticulum- Golgi independent secretion.  By 
characterizing and establishing the non-classical secretion 
route of IL-1α, a more complete understanding can be 
accomplished for this special class of proteins.  With the 
expected completion of the research outlined in this proposal, 
greater knowledge of other molecules with non-classical 
releases can be attained.   
 
C28-U. Synthesis and Reactivity of Ruthenium (II)-
Dimethyl Sulfoxide Complexes Containing Ferrocenyl 
Thiosemicarbazones 
Jason Woods* and Floyd A. Beckford  
Science Division, Lyon College, 2300 Highland Road, 
Batesville, AR 72501 
 
Ruthenium(III)-dmso complexes containing imidazole or 
indazole ligands are known to be potent anti-tumor complexes. 
Thiosemicarbazones are also known to have very good 
biological activity. In this study we have prepared a series of 
ruthenium(II)-dmso complexes that contain an organometallic 
thiosemicarbazone. The complexes were synthesized by 
reacting the ferrocenyl thiosemicarbazones (from 
acetylferrocene or ferrocene carbaldehyde) with cis-
RuCl2(dmso)4 either thermally or with microwave energy. The 
compounds were partially characterized by elemental 
analyses, UV-Vis and infrared spectrometry and cyclic 
voltammetry. The binding of the complexes with DNA was 
studied via UV-vis absorption titrations and viscometry as 
well as fluorescence competition experiments with ethidium 
bromide (EB) and Hoechst 33258. Based on the results we 
cannot conclusively way what is the preferred mode of DNA 
binding – intercalative or groove binding.  
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Physics 
 
P1. Gamma Ray Detection of a Sodium-22 Source 
Abdel Bachri§, Azriel Goldschmidt& and Amanda Taylor§ 
Southern Arkansas University, Magnolia, AR§ 
Lawrence Berkeley National Laboratory, Berkeley, CA& 
 
Abstract 
Galactic cosmic radiation continually bombards Earth’s 
surface as they come from unknown origins. This radiation is 
composed of high-energy proton streams that interact with 
atmospheric particle and burst into showers of photons and 
smaller charged particles, such as Muons .A team from 
Southern Arkansas University built a portable cosmic ray 
detector for both Muon particles and Gamma ray detection. 
Gamma rays (neutral) first need to interact through the 
Compton scattering or Photoelctric effect to produce electrons 
to be detectable. Cosmic ray Muons, being charged particles, 
do interact with matter but do so losing relatively a small 
fraction of their initial energy due to their large energy and 
large mass. The method of scintillation effectively detects both 
types of radiation. The detector uses scintillation to transform 
radiation into detectable light photons that could be converted 
inside a photomultiplier tube (PMT) to electronic pulses, 
which are then counted each minute via a USB interface to 
determine the radiation flux. Experimenting with 22-Sodium 
radioactive source as a source for Gamma rays allowed the 
group to study the effects on the flux of radiation by varying 
distance between source and detector modules, in addition to 
varying modules orientation and acceptance angles, which can 
be achieved by positioning the detector in different 
configurations.  Measurements taken with the detectors in 
various configurations prove closely the attenuation of 
radiation as 1/R2. Experimentation using the gamma radiation 
reflected known criterion and ensured the functionality of the 
modified detector. 
 
P2-U. Studies of the Z Boson and a Search for Same Sign 
Di-Muon Decays at the Tevatron 
Stephen Broughton1*, Young-Kee Kim2, Wesley Ketchum2, 
Zaid Alawi2 
University of Arkansas at Pine Bluff1, University of Chicago 2 

 
Abstract 
In the Tevatron particle accelerator, the Collider Detector at 
Fermilab (CDF) records data of the proton/anti-proton 
annihilation events, including analysis of what suggests the 
formation of heavy particles and their decay into charged 
leptons. Using data from the Run II CDF experiment, several 
cuts can be applied to the total number of events using a C++ 
code with certain selection criteria for the type of events 
desired. In searching for di-lepton decays producing same sign 
charge muons, the standard model background selection is 
relatively small, allowing for inclusive selection cuts to be 
applied. Further analysis of the event selection criteria and 
plot comparisons to opposite charge sign di-muon decays 
produced an excess of events with 1.1σ significance between 
Run II data (3.92 fb-1) and CDF’s predicted data (Pythia 
Monte Carlo). No statistically significant discrepancies 

between the Standard Model predictions and the data were 
found. 
 
P3-U. Fabrication of Torus Nano-Antenna Arrays Using 
Electron Beam Lithography 
Stephen Crain*1, Renaud Bachelot2, Anne-Laure Baudrion2, 
and Magda El-Shenawee1 
1University of Arkansas, Fayetteville, AR   2 University of 
Technology of Troyes, Troyes, France 
 
Abstract 
The University of Arkansas, along with universities all over 
the world, is researching the design, fabrication, and uses of 
nano-antennas. The specific shape and material of the nano-
antenna determines interaction between the metal and a 
dielectric at an optical frequency. Nano-antennas are being 
investigated for applications such as enhanced solar cells, bio-
sensing, infrared detectors, light emitters, and medical 
imaging.  To follow up on previous theoretical work, gold 
torus nano-antenna arrays were fabricated using electron beam 
lithography.  Samples were first prepared for the lithography 
with a sonic cleaning process.  Thin coats of TiO2 and PMMA 
(polymethyl methacrylate) were then applied to the sample by 
using a spin-coating process.  The template for the nano-
antenna arrays was constructed using a CAD program.  After 
the electron beam lithography was completed, 20 nm of gold 
was deposited on the sample by using a thermal evaporation 
process.  A development process followed which removed the 
excess PMMA and gold from the sample and left the nano-
antenna arrays.  Electron microscope images were captured of 
the antennas to verify their shape and placement. 
 
P4-U. Gamma Ray Detection with a Cosmic Ray Detector 
Perry Grant*§, Azriel Goldschmidt& and Abdel Bachri§ 
Southern Arkansas University, Magnolia, AR§ 
Lawrence Berkeley National Laboratory, Berkeley, CA& 
 
Abstract 
The Lawrence Berkeley National Laboratory (LBNL) 
Quarknet Cosmic Ray (CR) detector originally constructed in 
2002 only studied CR Muons. The ability of the LBNL 
Quarknet CR detector to detect Gamma Rays from a 
radioactive source is accomplished by adapting the detector to 
increase its efficiency.  Each detector module used 1” thick 
scintillator attached to a photomultiplier (PMT) and mounted 
to an aluminum and plastic frame.  Two modules were 
connected to an electronics section that compared the signals 
from the modules and logically determined if they were 
coincidence counts.  A data collection device was added to 
upgrade the ability to count for hours or days and for faster 
count rates.   Count rates were taken at a variety of distances 
from the radioactive source 60Co (Cobalt) that produced two 
Gamma Rays and a Beta particle.  Further, two modules were 
adjusted to different angles of rotation from each other and the 
coincidence counts measured.  CR measurements were taken 
at different angles to determine the Muon flux as the angle 
from vertical decreased. The results showed the number of 
counts decreased as a function of increasing distance from the 
source. The coincidence counts from the modules set at 
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various angles was consistent throughout the angular spectrum 
and only lead shielding visibly reduced the number of counts 
from the radioactive source. The Muon flux decreases as the 
angle from vertical get closer to the horizon, suggesting that 
since the Muons have to travel farther through the atmosphere 
more of them decay.  The conclusion from these experiments 
is that the LBNL Quarknet CR detector can be adapted to test 
for Gamma radiation.  This experiment demonstrates that the 
Quarknet project can be opened up to include not only Cosmic 
Rays but also Gamma Rays.   
 
P5-U. Uptake and Release of Drugs and Nanoparticles 
from Liposomes 
Rachel Lee*, Matthew Naglak, Ralph Henry, Gregory Salamo, 
and Daniel Fologea 
University of Arkansas – Fayetteville 
 
Abstract 
Liposomes prove their potentiality for controlled drug delivery 
and in vivo imaging based on their ability to incorporate 
various materials into their internal volume. These materials 
include cancer drugs as well as nano-particles such as 
quantum dots or magnetic nano-spheres. Drugs and other 
materials can be incorporated into the liposomes by a variety 
of methods, including both active and passive techniques. 
When incorporated inside Stealth liposomes, these materials 
have the possibility of circulating much longer in vivo than the 
free materials. Many methods are available for controlling the 
release of materials from liposomes, including photo-
triggering, hyperthermia, or pH gradients; mild hyperthermia 
is an attractive option as liposomes can be designed to be 
temperature-sensitive at heat levels achievable in vivo. Easily 
visible liposomes loaded with quantum dots have been 
produced, making them good candidates to use for imaging. 
Doxorubicin loaded liposomes have also been produced by 
incorporating therapeutic amounts of this cancer drug. Mild 
hyperthermia has also provided a viable method for 
controlling the release of drug from the liposomes.  Liposomes 
with these properties provide many opportunities for drug 
delivery and in vivo imaging, and as such could be an asset for 
healthcare approaches. 
 
P6-U. Doppler Ultrasound Evaluation of Human Motion 
Joshua Lieblong,* Dr. Carl Frederickson 
University of Central Arkansas 
 
Abstract 
Doppler ultrasound is being evaluated as a tool for 
characterizing human motion.  A high frequency sound wave 
is transmitted toward a moving object, which then reflects 
frequencies shifted from the transmitted frequency due to the 
velocity of the object.  A physical pendulum has been used to 
model the behavior of a leg. After the interaction between the 
acoustic signal and a simple physical pendulum is understood, 
a double physical pendulum will be studied.  The double 
pendulum will be able to bend in the middle similar to a leg 
bending at the knee.  The comparison can be used to model an 
individual’s walk to distinguish that person’s mood, mass, or 

even a type of identification system for oscillatory human 
motion. 
 
P7-U. X-ray Sources of the Young Open Cluster M35 
A. Mahmoud*1, N. Gosnell2, R. Mathieu2, D. Pooley2 
University of Arkansas-Fayetteville1, University of Wisconsin-
Madison2 
 
Abstract 
Previous studies of the X-ray population of globular clusters 
revealed a relation between the number of X-ray sources and 
the encounter frequency of the cluster, pointing to a dynamical 
history for the sources. In order to extend this relationship to 
clusters of lower masses, we observed 8 rich open clusters 
using the XMM-Newton Observatory.  We present 
preliminary results of the first X-ray study of the young rich 
open cluster M35. In order to classify the X-ray sources, we 
matched the XMM-Newton data with optical photometry and 
spectroscopy from the WIYN Open Cluster Study (WOCS). 
We found 51 X-ray sources in the field of M35 to a luminosity 
limit of 10^30 ergs/s for cluster members. From the 21 optical 
counterparts, 3 sources are known spectroscopic binary 
systems, 9 are single stars, and 11 are still unclassified. 15 of 
the 21 sources are rapid rotators, suggesting a dynamo origin 
for the X-ray emission rather than dynamics.  
 
P8. Comparison of Photocurrents for Single Walled 
Carbon Nanotube/SnO2 and Multi Walled Carbon 
Nanotube/SnO2 Nanostructures 
Baleeswaraiah Muchharla and Lifeng Dong 
Department of Physics, Astronomy, and Materials Science, 
Missouri State University, Springfield, MO 65897 
 
Abstract 

One of potential approaches to improve efficiency of 
solar cells is to develop novel charge transport materials, such 
as carbon nanotubes. In this work, our aim is to fabricate 
desirable structures of solar cells on an indium tin oxide (ITO) 
substrate. Tin oxide (SnO2) nanoparticles were directly 
synthesized on the surface of both single-walled carbon 
nanotubes (SWCNTs) and multi-walled carbon nanotubes 
(MWCNTs), and the nanotube/SnO2 nanostructures were 
deposited on ITO substrates. The morphology of SnO2 
nanoparticles and their distributions on the nanotube surfaces 
were characterized by field emission scanning electron 
microscope (FESEM) equipped with X-ray energy dispersive 
spectrometer (EDS).The fabricated nanotube/SnO2/ITO 
electrode is characterized using an electrochemical station; we 
mainly tested the photocurrent under the periodic illumination 
of light. Our results show that there exist significant 
differences in the photocurrent with the presence of SWCNTs 
and MWCNTs. The magnitude of the photocurrent is also 
affected by the ratios of SnO2 to carbon nanotubes. In 
comparison to MWCNTs, SWCNTs are more desired 
materials for charge transport in solar cells.  

This work was financially supported by the National 
Science Foundation (DMR-0821159) and the American 
Chemical Society Petroleum Research Fund (47532-GB10). 
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P9-U. Land Based Source of Pollution to Jobos Bay, 
Puerto Rico: Characterization of Organic Chemical 
Contaminants in Sediments 
Sarah Newton¹*, Mansour Mortazavi¹, and Tony Pait²  
 ¹University of Arkansas Pine Bluff, Pine Bluff, AR 71601 
²National Oceanic and Atmospheric Administration (NOAA), 
Silver Spring, MD 
 
Abstract 
Jobos Bay is located on the southeastern coast of Puerto Rico. 
It is a watershed that contains nine subsets. Within the 
watershed is the Jobos Bay National Estuarine Research 
Reserve.  A portion of the watershed along with the waters of 
Jobos Bay, are part of a joint Conservation Effects Assessment 
Project (CEAP) between NOAA, the US Department of 
Agriculture, and the Jobos Bay National Estuarine Research 
Reserve.  The goal of the CEAP in Jobos Bay is to assess the 
environmental effects of implementing agricultural best 
management practices (BMPs) on the environmental quality of 
the coastal waters and associated coral reef ecosystem.  As 
part of this project, NOAA is developing baseline information 
on chemical contaminants in the sediments within Jobos Bay.  
The goals of my project this year were to assess organic 
chemical contaminant concentrations in the sediments in Jobos 
Bay, and to see how those contaminants varied spatially across 
the study area.  Sediment samples were collected by NOAA in 
May 2008.  Analysis of the data indicated the presence of a 
number of sediment contaminants including polycyclic 
aromatic hydrocarbons (PAHs), polychlorinated biphenyls 
(PCBs), and the pesticide DDT, usually at low concentrations.  
PAHs, which typically occur in the environment through the 
use of fossil fuels such as oil and gasoline, were elevated at a 
site in the eastern portion of the study area, and appeared to be 
associated with a boat yard or marina area. The results of this 
assessment are enabling scientists to assess the types and 
levels of contamination in the study area, and will provide the 
means for assessing the environmental benefits of the BMPs to 
Jobos Bay.   
 
P10-U. Ionization Rate for Breakdown Waves Moving into 
a Pre-ionized Medium 
Robert Peden*, Noaman Rasul*, Vrege Amirkhanian and 
Mostafa Hemmati 
Physics Department, Arkansas Tech University, Russellville, 
AR 72801 
 
Abstract 
A one-dimensional, three-component (electrons, ions and 
neutral particles), steady state fluid model is applied to 
investigate breakdown waves moving into a pre-ionized 
medium.  The set of equations describing the model is 
composed of the equations of conservation of mass, 
momentum and energy, plus the Poisson’s equation.  The 
wave is considered to have a shock front followed by a 
dynamical transition region, which is referred to as the sheath 
region.  In the sheath region of the wave, the electric field 
starting from its maximum value at the shock front reduces to 
zero at the trailing edge of the sheath and the electrons slow 
down to speeds comparable to those of heavy particles.  To 

calculate the ionization rate for breakdown waves moving into 
a pre-ionized medium, we consider a computation based on 
the free trajectory theory by Fowler (1983), which includes 
ionization from random and directed motion of electrons.  For 
breakdown waves moving into a pre-ionized medium, the 
Poison’s equation and the shock conditions had to be modified 
to account for ion concentration ahead of the wave.   Using the 
modified boundary conditions, the set of electron fluid 
dynamical equations have been integrated through the sheath 
region of the wave and the wave profile on electric field, 
electron velocity, electron temperature, electron concentration 
and ionization rate will be presented. 
 
P11-U. Crystallization of the Pulsating White Dwarf Star, 
BPM 37093 
A.J. Salois1*, D.E. Winget2 

University of Arkansas1, University of Texas Austin2 

 
Abstract 
BPM 37093 is unique among pulsating white dwarf stars 
because it is expected to have a highly crystallized interior. By 
understanding how this star is crystallizing, we gain a better 
understanding of extreme physics. White Dwarf Star evolution 
suggests that they crystallize from the inside out. The 
pulsations of the star, which we see as brightness variations, 
cannot penetrate this crystallized interior. Therefore, as the 
star crystallizes there is less area for the pulsations. These 
changes in the periods of the pulsations of the star were 
intensely studied over ten weeks during the McDonald 
Observatory Research Experience for Undergraduates 
Program. By studying the changes in the pulsations and 
periods of the star we can determine how much of the star is 
crystallized. A light curve is observed which provides us with 
a Fourier transform showing the periods of the pulsations. By 
comparing data taken in 2004 and 2005 at CTIO with data 
taken in 1998 and 1999 by Kanaan et al. we hope to see the 
changes that have occurred in the star as well as determining a 
better approximation of the star’s crystallization.  
 
P12. Impedance Spectroscopy of Electro-oxidation of 
Methanol and Ethanol on Carbon Nanotube Supported Pt 
and Pt-Ru Nanoparticles 
Raghavendar Reddy Sanganna Garia, Zhou Lib, and Lifeng 
Donga 

aDepartment of Physics, Astronomy, and Materials Science, 
bGreenwood Laboratory School, Missouri State University, 
Springfield, MO 65897 
 
Abstract      

Direct methanol and ethanol fuel cells are considered 
among the most potential power sources to solve future energy 
problems. However, their performances are limited by low 
electrochemical activity of anode catalysts for methanol and 
ethanol electro-oxidations. Recently, carbon nanotubes were 
demonstrated as a desirable catalyst support for improving 
catalytic activity. A primary goal of this work is to 
systematically study the electrochemical impedance 
spectroscopy (EIS) of electro-oxidation of methanol and 
ethanol on different carbon nanotube supported catalysts. EIS 
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is an excellent tool to investigate the conductivity and charge 
transfer property of the nanotube supported catalyst/electrolyte 
interfaces. In this work, both single-walled carbon nanotubes 
(SWCNTs) and multi-walled carbon nanotubes (MWCNTs) 
supported Pt and Pt-Ru catalysts were synthesized by an 
ethylene glycol reduction method. The morphology of Pt and 
Pt-Ru nanoparticles and their distributions on the nanotube 
surfaces were characterized by field emission scanning 
electron microscope (FESEM) equipped with X-ray energy 
dispersive spectrometer (EDS). Comparative electrochemical 
measurements of Pt/SWCNTs, Pt-Ru/SWCNTs, Pt/MWCNTs, 
and Pt-Ru/MWCNTs catalysts were conducted using EIS. 
      This work was financially supported by the National 
Science Foundation (DMR-0821159) and the American 
Chemical Society Petroleum Research Fund (47532-GB10). 
 
P13. Preliminary Tests on an Automated Modification of a 
von Frey Filament Device 
Skipper Thurman1, Maxim Dobretsov2 and Azida Walker1 
1University of Central Arkansas, 2University of Arkansas for 
Medical Sciences 
 
Abstract 
The von Frey filament technique has been widely used in 
neuroscience to quantify the response of an animal to an 
external stimulus such as touch or pain. There are many 
modified versions of the typical von Frey technique as 
scientists aim to improve on experimenter bias and on the 
sensitivity of the instrument to detect an accurate response. 
We designed and developed a computer controlled version of 
this technique. We used a stepper motor to discretely approach 
the animal to administer the stimulus. The stepper motor was 
controlled by a circuit driver which communicates with the 
computer via an LPT port. Information about number and 
frequency of the steps are sent via this port. The experimenter 
can control these variables during experimentation. We 
present here, the preliminary tests of this device on a Sprague 
Dawley rat. When calibrated, this device presented a 0.03 
Newton of force in each step on the rat's plantar surface 
(3g/step). 
 
P14-U. SEM Study of Hard Tissues in Hind-limb 
Suspended Rats† 
Alec M Watson1*, Rahul Mehta1, Parimal Chowdhury2, 
Michael Soulsby2, Nawab Ali3, 
1Department of Physics and Astronomy, University of Central 
Arkansas, 201 Donaghey Avenue, Lewis Science Center 171,  
Conway, AR 72035 
2 Department of Biophysics and Physiology, University of 
Arkansas for Medical Sciences, 4301 W. Markham St.,  Little 
Rock, AR 72205 
3 Graduate Institute of Technology, University of Arkansas at 
Little Rock, 2801 S. University Avenue, Little Rock, AR 72204 
 
Abstract 
Hind-limb suspension (HLS) of rats is a NASA validated 
model of simulated weightlessness. This study examines the 
effects of microgravity on the skeletal system of rats to assess 
whether or not exposure of rats to HLS for one to two weeks 

will induce alteration of structural features in selected bones. 
Four groups of rats were used: two unsuspended controls and 
two suspended groups. X-rays were measured by a liquid 
nitrogen cooled Si(Li) detector on a Scanning Electron 
Microscope that provided a 20 keV beam of electrons. The x-
ray data were collected from square cross sections between 10 
x 10 μm2 and 400 x 400 μm2. The bones were measured for 
elemental levels of calcium, phosphorus, oxygen and carbon 
from both control and HLS rats. A correlation among HLS and 
control samples in terms of the distribution of the primary 
elements was found in the bone tissue when analyzed as a 
function of position along the leg and within the cross sections 
as well as differences in these types of patterns. In the skull 
tissue samples, the distribution of elements varied with respect 
to the suture location. 
 
†Supported by Arkansas Space Grant Consortium  
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