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Keynote Speaker

Dr. Moses Lee

Dean of the Natural and Applied Sciences Division
Professor of Chemistry
Hope College

Title: "Undergraduate Research, the Future of STEM
Education: An Example in Malaria Research"

Dr. Moses Lee moved to Hope College in the summer of
2005. He serves as Dean for the Natural and Applied Sciences
Division and Professor of Chemistry at Hope College, located in
Holland, Michigan. After receiving his B.S. in biochemistry in 1983
and a Ph.D. in organic synthesis in 1986 from the University of
Guelph, Canada, Professor Lee spent a year as a postdoctoral

fell ow in Professor J. W. Lownos |

Alberta, where he began his studies on small molecule-DNA
interactions. From there, he moved to SynPhar Laboratories, Inc.
(a subsidiary of Taiho Pharmaceutical Company of Japan) where
he worked as a medicinal chemist on projects aimed at developing
anti-HIV, anticancer, and anti-ulcer compounds. In 1989 he joined
the chemistry faculty at Furman University, SC. He was the Henry
and Ellen Townes Assistant Professor of Chemistry from 1991 to
1993, and in 1994 he received the Henry Dreyfus Teacher-Scholar
award. Professor Lee was appointed to the Rose J. Forgione
Chair at Furman University in 1998.

A bioorganic and medicinal chemist, he actively designs
and develops novel analogs of distamycin, CC-1065, and
combretastatin A4 that have potential application as anticancer
and gene control agents. His laboratory also investigates the
fundamental thermodynamic and kinetic properties by which these
molecules interact at specific sequences of DNA within the minor
groove. Funding for Professor
from federal agencies (NSF and NIH-NCI, NIH-BRIN), private
foundations (Research Corporation, Petroleum Research Fund,
Dreyfus Foundation, Beckman Foundation, CUR), and
corporations (Glaxosmithkline, Pfizer, Milliken, Spirogen Ltd.,
Taiho Pharmaceutical Co, Enzacta).

Professor Lee has published more than a hundred
scientific papers in various fields including anticancer drug design,
biochemistry, molecular pharmacology of anticancer and anti-
infective (parasites, bacteria, fungi, viruses) drugs, as well as
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chemical education. His research group has given more than a
hundred presentations at regional and national professional
meetings, and he has been invited to speak at universities,
symposia and professional workshops for more than fifty times. He
has supervised 10 post-doctoral research fellows, 32 M.S.
students, 175 undergraduates, and he has also co-supervised 4
Ph.D. students. Professor Lee has served on the advisory
committee of Research Corporation from 1996-2000, and is
currently a member of the advisory board of ACS Petroleum
Research Fund, the Murdock Charitable Trust, and the advisory
team for the Chemistry Department of Western Washington
University. He has also served on a number of NSF proposal
review panels and was a member of the NSF-REU (research
experience for undergraduate) leadership group, which is charged
to improve the quality and culture of undergraduate research in the
United States. Professor Lee serves as a consultant for Milliken
Chemical Company (South Carolina), Taiho Pharmaceutical
Company (Japan), and Spirogen Ltd. (UK).



1. THE STOICISM OF CHRISTIANITY: EVIDENT PARALLELS
BETWEEN THE ASOE@NPUGINI So A ND PAU
DOCTRINE, Earl Stewart, Jr.*, Achim Kopp Department of

Foreign Languages and Literatures, Mercer University,

Macon, GA 31207.

In the final pDe dRe Bublicaf thef@iiscae r 0 6 s
mystical, magical, and surreal narrative of the advice and
education yielded by the spirit of Publius Cornelius Scipio
Africanus Major (the Elder) to Publius Cornelius Scipio Aemilianus
(Scipio the Younger), his adopted grandson. The narrative comes
in the form of a dream and is an avenue of provision of profound
insight into the nature of what the goals of life should be and what
one should strive for in this earthly life. The particular textual
selection specifically examines two ideals that clearly define the
purpose of this ASomnium Scipionis
identity (you are a god and should live with the knowledge of this
which sets you apart) and 2) one should know that the physical
body is not in actuality thet ot al and ultimate de!
existence (the physical body is mortal). Therefore, on this textual
selection, that is De Re Publica XXIV:179-189, will this discourse
be based in examining how these very ideals, which Marcus
Tullius Cicero formulated with a somewhat Stoic flavor, evolved to
influence the Christian writings of the Apostle Paul and eventually
ended up the Christian canon of scripture.

EMikise
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2. EFFECTS OF BRIEF PHYSICAL EXERCISE ON SHORT
TERM MOOD: MODERATING EFFECTS OF FITNESS LEVEL
AND TYPE OF EXERCISE, Amie R. Schry*, Miranda Pratt,
Department of Psychology, Mercer University, Macon, GA
31207.

For many years, it has been established that exercise can

help to improve a personbés mood.

moderating variables have been suggested, including physical
fitness level and type of activity. In this experiment, nineteen
college aged females were screened for physical fitness level.
Participants were then divided into three activity groups: control,
aerobic exercise, and yoga. Before and after exercise, the
participants completed the PANAS i X and the Activation
Deactivation Adjective Checklist (AD ACL). While no significant
effects were found for time, type of exercise, fitness level, or any
interactions, some effect sizes were large enough to warrant
further research. Aerobic exercise seems to increase tension and
decrease calmness, while yoga seems to decrease tension but
have no effect on calmness.
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3. CEA-CAM-1 POSITIVE STEM CELLS FROM THE BRAIN OF
THE ADULT RAT, E. Clarke™, R. Abdullah', K. Lam', M.
Twedtl, G.F. Longl, C. Alenal, V. Krishnaz, M.N. Woodalll, K.C.
Hawkins®, J.A. Collins®, D. Hixson®, F.P. Bowyer III>; A.C.
Black Jr.'*,  H.E. Young'®. 'Division of Basic Medical
Sciences, “Department of Community Medicine; *Department
of Obstetrics and Gynecology, °Department of Pediatrics,
Mercer University School of Medicine, Macon, GA, 31207,
‘Department of Internal Medicine, Brown University,
Providence, RI, 02903.

Carcinoembryonic  antigen-cell adhesion molecule-1
(CEA-CAM-1) positive stem cells have been isolated from the
skeletal muscle of adult mammals, including humans. The current
study was undertaken to determine the location of these cells with
respect to the brains of the adult rat. Adult rats were euthanized

following the guidelines of Mercer

were fixed by immersion fixation, the brains isolated,
cryosectioned and stained with an antibody diagnostic for adult
pluripotential stem cells, i.e. CEA-CAM-1. CEA-CAM-1 positive
stem cells were located as diffuse cells within both the white
matter and gray matter of the brain, as well as within the blood
vessels and connective tissues of the pia mater. The results
demonstrate that this primitive stem cell population is native to the
adult rat brain. Studies are ongoing to address their functional
significance in neuronal injury and repair.
o= M




4. PRELIMINARY CORRELATIONS BETWEEN TEM, OPTICAL
SPECTROSCOPY AND SERS DATA USING SILVER
NANOPARTICLES, Brittany Gutzman*, Caryn Seney,
Department of Chemistry, Mercer University, Macon, GA
31207.

The primary focus of this research is to investigate the
potential  correlations  between the absorption band,
morphology/size and SERS activity of silver nanoparticles. Silver
nanoparticles using sodium borohydride reduction methods have
been synthesizedl. The silver nanoparticles were tested for
SERS activity using a highly SERS active compound, trans-1,2-
bis)4-pyridyl)ethylene (BPE). Transmission Electron Microscopy
(TEM) was used to analyze the size and shape of the Ag
nanoparticles. The TEM, SERS and UV-VIS data have been
investigated in order to make correlations between SERS activity,
sizel/ shape of the nanoparticles an
Highly SERS active nanoparticles had an average particle size of
15 nm and a amax at 390 nm. As particle size increased, SERS
activity decreased. Using the sodium borohydride reduction and
solution based SERS studies, there appears to be a critical
nanoparticle size that is obtained at a amax of 390 nm. At this
wavelength SERS activity is the greatest.
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5. ANALYSIS OF INFECTION RATES AND RISK FACTORS IN
AN ORTHOPAEDIC AMBULATORY SURGERY CENTER: A
FIVE YEAR EXPERIENCE, Daniel L. Edmonston*, Guy D.
Foulkes M.D., Department of Surgery, Mercer University
School of Medicine, Macon, GA 31207.

An increasing number of procedures are performed in
ambulatory surgical centers (ASC6 s ) . Al t hough
outpatient surgical site infection (SSI) rates have been studied,
there is a paucity of data regarding comparative rate and risk
factors associated with SSI in ASC patients. We used 5 years of
data in a two-room orthopaedic ASC to arrive at an SSI rate, and
report several significant patient and operative risk factors. All
11,333 ASC patients treated in our facility between January 2002
and March 2007 were analyzed. Each surgeon reviewed a case
i st mont hly t o SSkwas reported She &hwart
underwent secondary review for preexisting illness (diabetes,
cancer, gastroesophageal reflux, hypertension, and thyroid
disease), previous surgery, demographic factors (sex, age), and
smoking. Tourniquet time and anesthesia time were recorded. Our
control group included 372 patients without SSI . The overall
infection rate was 37 of 11,333 patients or 0.33%. Patient age in
the SSI and control groups were almost identical. Significant
patient risk factors for SSI included male sex, diabetes, and
smoking. Both tourniquet time and anesthesia time were
statistically significant operative factors. Cancer, hypertension,

.l
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GERD, thyroid disease, and previous surgery were higher in the
SSI group but lacked significance. Our demonstrated rate of SSI of
0.33% compares very favorably with inpatient SSI rates which vary
from 1-10% in various studies. Although many studies address
SSI, few are stratified to orthopaedics and fewer still compare ASC
rates to hospital outpatient or inpatient rates. The positive
association between diabetes, tourniquet time, and anesthesia
time has been previously observed. We suspect that the
association with male sex may reflect the higher number of
traumatic and/or contaminated cases seen in males.

6. THE EFFECTS OF EMOTIONAL VALENCE AND
INFORMATION LOAD ON MEMORY OF FACEBOOK
PROFILES, Ashley L. Hopkins*, Ami L. Spears, Department of
Psychology, Mercer University, Macon, GA 31207.

In this study the relationship between emotional valence
and information load on memory of online information was
examined. Participants viewed a Facebook profile that varied in
two ways: positive vs. negative tone and amount of information
(two levels of amount of information). Participants were then
tested on how much of the profile they remembered correctly. It
was expected that students in the positive emotional valence, low
information load condition would exhibit the highest amount of
memory of the Facebook profile. A 2 x 2 analysis of variance
yielded a significant main effect for information load, but a non-
significant main effect for emotional valence and no significant
interaction between information load and emotional valence.
These findings suggest that when creating a profile in an online
community, too much information reduces the ability for people to
remember facts about the person. To date there is not much
research on social online communities, particularly Facebook;
therefore, this study could facilitate further research on Facebook
and the saliency of Facebook profiles.
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7. PRELIMINARY ANALYSIS OF POSTURAL PREFERENCES
IN A POPULATION OF TREE SQUIRRELS (SCIURUS
CAROLINENSIS) IN MACON GEORGIA, Benjamin J Taylor*
Dale Farmer* Craig D. Byron Department of Biology, Mercer
University, Macon, GA 31207.

Postural preferences were observed in a population of
Eastern Gray Squirrels (Sciurus carolinensis) in Macon Georgia in
and around the Mercer University Campus. These animals are
highly arboreal and as such are useful in modeling behavioral and
anatomical aspects of tree-living in small mammals. Data are here
presented that describe postural tendencies of tree squirrels
during activities such as resting and traveling. Combining these
data with the anatomical study of dissected specimens we are
able to characterize form and function relationships between
squirrel anatomy and positional behavior. Observations were
collected by all authors using a standard digital video camera
primarily during evening hours. Movies were captured as short
clips using Windows Media Player®© for further analysis. Individual
bouts of behavior were placed in one of 14 subcategories that
each belonged to one of three behavior groups (Locomotion,
Resting, Activity). Behavioral subcategories were scored in a
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spreadsheet on a frequency basis. Substrates on which squirrel
activity occurred were classified as terrestrial or arboreal. These
data identify potential postural and positional behaviors that are
used more frequently. With these traveling behaviors and feeding
postures in mind, we present structural features observed in
squirrel musculoskeletal anatomy. Specifically it was found that
squirrels showed a strong preference for arboreal vs. terrestrial
substrates. Squirrels were also observed to be feeding with
greater frequency than locomoting. Of these locomotor behaviors
trotting, bounding, and climbing were observed with equivalently
high frequency. Resting postures strongly favor crouched and
upright sitting postures. Feeding proved to be most common
activity observed. Structural features related to these behaviors
include long flexible vertebral columns with robust erector spinae
and caudal musculature. Also, muscles that extend the hind limb
such as the quadriceps group and gastrocnemius are evaluated.

8. DEVELOPMENT AND AUTOMATION OF A SYNTHESIS OF
POTENTIAL PPAR 6 LIGANDS, Bmilianne K. McCrannie*, Alex
M. Ford*, Kevin M. Bucholtz, Department of Chemistry, Mercer
University, Macon, GA 31207

PPAR 8, a ligand activated transcription factor, is of
significant interest since little is known about its role in biological
phenomena. Developing a focused library of small molecules with

Ml g=2i - L)
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high binding affinity for PPAR & will facilitate the exploration of this
protein's function. Previously, a structural homology study and a
computer-based docking study were performed to identify the
unique characteristics of PPAR & and to design organic
compounds to potentially interact with these characteristics. A
synthetic route using solid-phase methodology has been
developed to reach the target library of small molecules.
Methodology is being developed to form an essential aryl-alkyl
ether linkage in the library. An Argonaut Quest 210 Automatic
Synthesizer is being setup which will give us the ability to increase
the projectds scope i n otctbaryoft o cr
compounds in a reasonable amount of time. Along with the move
to automated synthesis comes the need to investigate multiple
linkage methods that lend themselves to automated synthesis.

9. DETECTION OF THE CAUSATIVE AGENTS OF LYME
DISEASE AND EHRLICHIOSIS IN BLACK-LEGGED TICKS
COLLECTED FROM WHITE-TAILED DEER OF THE PIEDMONT
NATIONAL WILDLIFE REFUGE, Melissa Miller*, Jessica
Jenkins*, Emily Thai, Sajal Patel, Kathryn Doornbos, and Alan
Smith, Department of Biology, Mercer University, Macon, GA
31207.

In an ongoing study, adult and nymphal ticks,
predominantly Southern black-legged ticks (Ixodes scapularis) and

B

15



lone star ticks (Amblyomma americanum), were collected from the
carcasses of recently harvested white-tailed deer during the 2004
and 2005 prescribed hunts in the Piedmont National Wildlife
Refuge (Jones Co. and Jasper Co., GA). Collected ticks were
maintained individually at -20°C until ready for processing, a
procedure involving genomic DNA extraction and PCR-
amplification ~ of  diagnostic, disease-specific  fragments.
Previously, several aliqguots of genomic DNA from an individual
tick were separately analyzed with nested primers designed for
each of the three diseases and a tick-specific control.
Consequently, 7-8 PCRs were required to assay each tick. The
goal of the current phase of this project was to modify and
streamline the original procedure. Primers were redesigned from
specific gene sequences: Borrelia spp. FLA-I gene (Lyme and
STARI); Borrelia burgdorferi rOmpA gene (Lyme); Ehrlichia spp.
16s rRNA gene fragment; and the Ixodes spp. nuclear ribosomal
gene cluster (ITS2). Various combinations of primers and
temperature profiles were tested to ensure noncompetitive
amplification. As a result, we were able to generate multiple size-
specific amplicons from different templates within a single reaction
mixture. We are in the process of cloning and sequencing the
amplicons to confirm their identities. Faculty Research and
Development Grants from the College of Liberal Arts, Mercer
University provided funding for the project.
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10. NOVEL FREQUENCY AND TIME DOMAIN ANALYSIS OF
WIRELESS SEISMOCARDIOGRAPHY, Tyler Cowart*, Michael
Russell, Mercer University School of Medicine, Macon, GA
32107.

Seismocardiography (SCG) measures acceleration of the
chest wall due to heart contraction, relaxation, and blood flow
through large vessels. In this project, a low frequency, wireless tri-
axial accelerometer was used to record motion along the X
(left/right), Y (head/toe), and Z (front/back) axes in supine human
subjects. Data was obtained from subjects under conditions of
rest, preload, and exercise. Preliminary results suggest
guantifiable differences among the three experimental conditions.
By analyzing the recorded data in the frequency and time
domains, wireless seismocardiography may be a low cost, non-
invasive diagnostic tool for a number of conditions such as
ischemia, murmurs, diabetes, hypertension, and myocardial
infarction.
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11. BLACK BEAR MOVEMENT PATTERNS, Matt Hughes*,
Sydney Nehrig*, Ajaz Karim, Department of Environmental
Science, Mercer University, Macon, GA 31207, Bobby Bond,
Senior Biologist, Georgia Department of Natural Resources.

It has been suggested that black bears move away from
the Oaky Woods and Ocmulgee Wildlife Management Areas
(WMA) during the deer-hunting season. We conducted this study
in order to see if this was the case. We used radio collar and GPS
devices installed on the animals to track their locations for several
hunting seasons. We used Geographic Information Systems (GIS)
to compile and analyze information about the locations of black
bears during different times of the year. We hypothesized that the
older bears would leave the WMAs during the hunting season due
to learned behavior. However, the analysis showed that all males,
older than five years, left the area during the hunting season. Most
females, regardless of age, remained in the WMAs during the
hunting season.

12. CHEMICAL REMEDIATION OF Ni** WASTE IN THE
GENERAL CHEMISTRY LABORATORY, Blake Corcoran*,
Bridget G. Trogden, Brian Rood, Department of Chemistry,
Mercer University, Macon, GA 31207.

Green chemistry is the field of science devoted to
developing and applying environmentally friendly chemical
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