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Welcome from President Doug Whitlock of
Eastern Kentucky University:

: Eastern Kentucky University is proud to participate in the ninth
= annual Posters-at-the-Capitol program because we believe it clearly
- demonstrates the high quality of our public universities, the
. tremendous value of public higher education in our Commonwealth
and the scholarly and creative achievements of some of our best and
brightest students.

The projects represented in this exhibit reflect the collaborative
efforts of students and dedicated members of our outstanding faculty
— men and women who model a passion for excellence and lifelong learning. As they

nurture our students to reach deep within themselves and realize their full potential, these
faculty mentors bring great honor to themselves, our University and to the teaching
profession.
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Undergraduate research is an integral component of the teaching-learning process at EKU,
where students are encouraged to explore all the possibilities behind the question “What if?”
As a “School of Opportunity,” we are committed to providing all our students with diverse
educational opportunities that enhance their classroom experiences and develop their
intellectual curiosity. Each year, our students’ exemplary work is displayed in a week-long
Undergraduate Presentation Showcase. This discovery and application of new knowledge is
exciting for the student participants and uplifting to our entire University community.

I applaud all the faculty mentors in the Posters-at-the-Capitol program for providing such
quality learning experiences for their students. To all the students, |1 offer my heartfelt
congratulations and this challenge: let this experience mark only the beginning of your
educational journey and a life committed to personal excellence.
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Writer A. Lou Vickery once said, “Four short words sum up what has lifted most successful
individuals above the crowd: a little bit more.” Students, | am pleased to see that already
you are living your life by that truth. Congratulations, and keep up the good work!
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Welcome from President Michael McCall of the
Kentucky Community and Technical College System:

The Kentucky Community and Technical College System is
delighted to take part in this celebration. | applaud the efforts of the
Posters-at-the-Capitol Organizing Committee and our university
partners in promoting innovative student research and scholarship.

Engaging students in substantive research projects stimulates critical

thinking and builds a strong foundation for advanced research and

professional development after graduation. Undergraduate research
opportunities also provide student-scholars the added benefits of faculty expertise and

mentorship. Moreover, college students with solid research skills typically achieve greater

educational outcomes and are also more likely to pursue postgraduate studies than those
without these valuable skills.
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President McCall’s Welcome Cont’d.

I am extremely pleased that KCTCS students will have the opportunity to showcase their
accomplishments in the research arena. KCTCS, where higher education begins for most
Kentuckians, is committed to improving the quality of life for Kentuckians and the pursuit of
applied research is one of the myriad ways KCTCS students can enhance economic development
within the Commonwealth. Congratulations to the Posters-at-the-Capitol scholars. | wish each
of you continued success on your journey of scholarly achievement.

Welcome from President Mary Evans Sias of
Kentucky State University:

Undergraduate research is an essential part of the university educational
experience. Kentucky State University therefore welcomes the
opportunity to showcase its students and their work through Posters-at-
the-Capitol.

In today’s complex world, the demand for talented researchers outpaces
supply, a trend which worries policymakers, educators and industries.
Undergraduate research gives students a glimpse of what it’s like to be
researchers and an advantage in applying for graduate schools and jobs.

Students’ exposure to and involvement in the discovery of new knowledge through research
engages their curiosity and makes learning more relevant. Society benefits as well, as students
learn to think independently and to solve problems. They acquire communication and
interpersonal skills as they meet peers with similar interests, collaborate with faculty and make
public presentations.

We all benefit from encouraging students to learn new skills, to discover new knowledge and to
apply those skills and knowledge within their chosen fields and within their communities.

Kentucky State University thanks and congratulates you on the 2010 Posters-at-the-Capitol and
wishes you continued success.



Welcome from President Wayne Andrews of
Morehead State University:

I am delighted that the members of the General Assembly will again
have the opportunity to observe and interact with our undergraduate
students participating in the 9" Annual Posters-at-the-Capitol event.
These student projects, completed in collaboration with faculty
members outside the traditional classroom setting, provide an excellent
. example of the personal, value-added educational opportunities
. available at Morehead State University. | take great pride in the high
- ~ priority that we have placed on faculty-mentored student-engagement
activities in basic and applied research, artistic and other creative endeavors, and community and
regional stewardship.

Active engagement of undergraduate students with faculty in research, scholarship, and other
creative endeavors provides the type of rich, stimulating academic environment necessary for
students to excel in the 21% century. Morehead State University is committed to the continued
expansion of these scholarly opportunities for students in all academic programs through
initiatives such as our Undergraduate Research Fellows program and our Celebration of Student
Scholarship Week.

This annual student showcase clearly demonstrates the commitment of Kentucky’s public
institutions of higher education to faculty-mentored undergraduate research and the pursuit of
academic excellence. | offer my sincere thanks to the faculty mentors who go the extra mile to
meaningfully involve students in their scholarship, and my hearty congratulations to these
student scholars for their outstanding research and creative accomplishments.

‘¥ Welcome from President Randy J. Dunn of
Murray State University:

This year marks the ninth anniversary of Posters-at-the-Capitol.
Murray State’s involvement in this worthy event is both a testament to
our students, who are seeking out these kinds of learning opportunities
in growing numbers, and to our University as we all work to provide a
greater number of high quality, research-based teaching and learning
opportunities for MSU students.

Murray State University places a high premium on programs that
promote one-on-one interaction between our faculty and students. Through our Undergraduate
Research and Scholarly Activity office and our system of Residential Colleges, Murray State
continuously supports faculty-student interaction. By providing our students with these kinds of
learning opportunities, Murray State — along with all of Kentucky’s public universities — is
meeting the objectives of the Council on Postsecondary Education and the Legislature by
ensuring that our graduates are well prepared for life and work.

I join the Posters-at-the-Capitol Organizing Committee in inviting all of our Commonwealth’s
citizens to visit and review the work of Kentucky’s most gifted students. These undergraduates
are contributing ideas that are impacting communities and changing lives. Congratulations to all
those students and faculty whose hard work has made Posters-at-the-Capitol possible.






President Todd’s Welcome Cont’d.

The biggest benefactor of such inquiry and innovation may very well be our Commonwealth.
The generation of new ideas will hold the key to Kentucky future and our ability to compete in
the global marketplace.

The University of Kentucky is proud to offer our students the opportunity to experience
creativity, innovation, and discovery from the moment they step foot on campus. That
commitment is reflected by our recent efforts to expand support of undergraduate scholarship.
Our Chellgren Center for Undergraduate Excellence offers students and faculty unique
opportunities to enrich the undergraduate experience. By participating in the National
Conference on Undergraduate Research, UK provides Kentucky students to compete and learn
alongside top scholars from around the nation.

Thank you for being a part of this event and remember research is never ending. It has no limits
and can take you anywhere you are willing to explore. Enjoy the journey.

Welcome from President James Ramsey of the
University of Louisville:

The Legislative mandate given to the University of Louisville is to be a
“preeminent metropolitan research university.” Building a strong
research base is critical to our state. The University of Louisville is
proud of its many outstanding faculty researchers and scholars who
mentor undergraduate students in their laboratories and classrooms.
The commitment to our students’ educational experience begins with
enrollment, and their exposure to research comes early in their academic
life. Through the Posters-at-the-Capitol program, our undergraduate
students exchange their ideas and discoveries with the Commonwealth’s elected leaders.
Instilling a passion for creativity and new knowledge among undergraduate students is vital to
economic development and quality of life success. The Posters-at-the-Capitol program
introduces undergraduate students to the importance of reporting scientific investigation and
supporting crucial public investment in research and development.

This collaborative event among Kentucky’s public universities allows talented undergraduates to
demonstrate their academic achievement and the effectiveness of Kentucky’s higher education
system. The University of Louisville is proud of this program and its participants. We hope you
will share our enthusiasm for the opportunities offered and visit with our students.





























































































39. Chris Elam, Rachel Medlock, Rahul Patel, and Mike Lape

Northern Kentucky University

Mentor: Stefan Paula

Evaluation of Potential Xanthine Oxidase Inhibitors by Molecular Docking and Bioassays

For decades, the inhibition of the enzyme xanthine oxidase (XO) by compounds such as
allopurinol has been used as an effective treatment of gout. More recently, XO has been
implicated in ischemia-reperfusion injury and has emerged as a target for drugs against
hyperuricemia and cancer. For the structure-based design of novel XO inhibitors, a validated
docking protocol and a reliable bioassay are needed. We successfully docked the structure of the
XO inhibitors lumazine and febuxostat into the X-ray crystal structure of XO. Furthermore, we
established a bioassay that monitors XO’s activity by measuring the rate of urate production at
290 nm. The assay was performed on a 96-well microplate that permitted the simultaneous
testing of eight compounds at twelve different inhibitor concentrations. In order to develop
structure-activity relationships, analogues of known inhibitors were identified for experimental
testing via similarity and substructure searches of several compound libraries.

40. Tyler Elam

Morehead State University

Mentor: Janelle Hare

Diverse Capacities for DNA Damage Survival Across the Genus Acinetobacter

Many bacteria use an inducible SOS response system to respond to DNA damage in which the
umuDC operon is required for trans-lesion DNA synthesis after DNA damage. In the naturally
competent Gram-negative bacterium, Acinetobacter baylyi strain ADP1, the umuD gene
possesses an extended 5’ region, and a fragmented umuC gene. We surveyed diverse
Acinetobacter species for their umuDC operon presence and configuration and survival after UV
exposure. Surprisingly, conservation of these DNA damage-related properties along
phylogenetic lines was present as measured by multiple assays. Cloning of the umuDC operon
from diverse Acinetobacter strains revealed that all twenty Acinetobacter strains analyzed had a
umuDADb-like gene with 79-100% nucleotide identity over ~500 bp to the umuD of ADPI,
including its extended 5’ region. However, two forms of the extra-long umuD allele were present
in Acinetobacter strains: one form in the closely related Acb complex strains, with the other form
present in all other strains. Like ADP1, no strain contained an intact umuC gene, consistent with
the inability of these strains to conduct SOS mutagenesis after UV-C exposure. Survival of
seventeen Acinetobacter strains after UV-C exposure ranged from five orders of magnitude less
than ADP1 to 150% of the survival levels seen in ADP1 (the aptly named A. radioresistens),
with this variation also clustered along phylogenetic groups within the genus. The Acb complex
strains and the hemolytic strains had a lower survival than non-Acb or non-hemolytic strains, as
did strains of human origin vs. strains originally isolated from environmental sources.
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41. Latoyah Elliott

Kentucky State University

Mentors: Shawn Coyle, James Tidwell, and Leigh Anne Bright

Comparison of Morphotype Percentages of Three Different Genetic Strains of the Freshwater

Prawn (Macrobrachium rosenbergii) Raised in Ponds in Kentucky

We compared morphotype percentages of the total population for three different genetic strains
of freshwater prawns reared under practical pond grow-out conditions in Kentucky. A random
sample of >300 individuals per pond were classified into either one of three male morphotypes
or one of two female morphotypes and individually weighed. The only significant difference
(P<0.05) among average weights was in virgin females, with the Texas and Hawaii strains (32g
and 31g, respectively) larger than the Myanmar strain (23g). A greater percentage of blue claws
were found in the Texas strain (1.7%) than in the Hawaii strain (1.1%) and no blue claws were
recorded for the Myanmar strain. The percentage of orange claw males (>20 g) was statistically
similar for Texas and Hawaii (36%) and both were greater than the Myanmar strain (12%). The
percentage of the small male morphotype (<20g) was statistically similar between treatments and
averaged 17.2% overall. The percentage of reproductive females was similar between strain
treatments and averaged 3.6%. The percentage of virgin females was greater for the Myanmar
strain (62.4%) than for either the Texas or Hawaii strains, which were not different from each
other and averaged 42.4% overall. The greater number of large morphotypes (i.e., blue claws,
orange claws and reproductive females) in Texas and Hawaii strains largely accounts for
production differences (total kg/ha) which were 183% and 161% greater, respectively than
Myanmar prawns.

42. Clarice Esch

Western Kentucky University

Mentor: Martin Stone

Is Collema sp., a Gelatinous Lichen, a Sustainable Source of Nitrogen for Greenhouse and
Nursery Crop Production?

Atmospheric fixation of nitrogen by terrestrial cyanobacteria is important in ‘soil crusts’ of arid
land ecosystems worldwide. In the absence of soil organic matter and nitrogen-fixing legumes or
other higher plants, they are the primary vehicle for the introduction of nitrogen in these habitats.
While some cyanobacteria dwell in soil crust matrices, others are symbionts with a fungus
forming a lichen, which live above the soil line. The gelatinous lichen, Collema sp., is native to
Warren County, Kentucky inhabiting bare soil. During periods of sufficient soil moisture, it fixes
nitrogen and photosynthesizes and its appearance is altered from a dry, hard flake to hydrated,
swollen, and jelly-like. Our hypothesis suggests that Collema sp, could be utilized as a partial
replacement for nitrogen fertilizer in greenhouse and nursery crops where it would inhabit the
surface of the potting media and contribute nitrogen continuously at each watering event. The
results of greenhouse studies will be presented and implications discussed.
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43. Amanda Faust

Morehead State University

Mentor: Rebecca Roach

Teachers and Computers in Eastern Kentucky Schools: What Makes a Techno-Teacher?

In order to create an internationally competitive workforce, our students must be virtually literate
(National Science Foundation, 2007). However, the most important factor in whether or not
technology is integrated into the classroom may be a teacher's willingness and ability to utilize
this powerful tool and continue to acquire new skills in technology. This study focused on the
indicators that may predict a teacher's willingness and ability to utilize technology in classroom
instruction. Data was collected through surveys and interviews among K-12 public school
teachers. The schools selected for this study were recipients of grants from the Dataseam
Initiative, a not for profit organization dedicated to advancing research and promoting education
to support economic growth throughout the Commonwealth. These schools have all received
Apple desktop computers, iMacs, for their students as part of this initiative.

44. Matthew Fields

Eastern Kentucky University

Mentor: Laurel Morton

Novel Catalysts and Solvents for Biofuels Production

A significant amount of public attention has recently been focused on the production and use of
renewable energy resources. The development of efficient methods for producing petroleum
replacement fuels has fostered the hope that biomass derived fuels (such as ethanol) can offset
the serious concerns related to the long term environmental damage and inherently non-
sustainable nature of petroleum. Additionally, the process conditions (high temperatures and
acidic solutions) required to efficiently convert cellulose to simple fermentable sugars are
problematic. lonic liquids have shown promise as solvents for the dissolution of cellulose and
lignin and therefore have the potential to assist these catalysts as they breakdown the biomass.
Combining the ability of the ionic liquid solvent to dissolve lignin with the reactivity of
metalloporphyrins could overcome many of the challenges in the full utilization of biomass. Our
research has focused on the synthesis of novel porphyrin catalysts and the determination of their
catalytic activity towards biomass samples. Our efforts on the synthesis and characterization of
several novel porphyrin ligands containing ionic liquid functionalization will be presented.

These novel metalloporphyrin/ionic liquid complexes would function as both catalyst and
solvent and therefore have the potential to significantly improve the efficient production of
valuable bioproducts from lignin.
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45. Bonita Fraley, Trey Rosser, Justin May, Blake Bedingfield,

and Kyle Yarawsky

Morehead State University

Mentor: Christine McMichael

Understanding Economic Distress in Eastern Kentucky

Since 1970 the communities of eastern Kentucky have comprised the largest contiguous area of
perennially distressed counties in Kentucky and Appalachia. A better understanding of the
reasons underlying this continuing disparity is needed in order to enhance the development and
implementation of policies and procedures aimed at creating more economically and socially
sustainable communities in this region. Towards this end, we conducted a historical case study of
‘economic progress’ in the Commonwealth of Kentucky, with a particular focus on eastern
Kentucky, in an attempt to better understand the region’s past development, as well as current
and future prospects for creating more sustainable and prosperous communities. Geographic
patterns and trends were examined from 1970-2000 for a variety of variables including poverty,
employment, income, population, and educational attainment. It is hoped that the results of this
study will enhance the capacity of local and regional leaders to vision and achieve a better future
for the citizens of eastern Kentucky.

46. Jacob Gamsky and Amber Gay
University of Kentucky

Mentors: Philip Metzger and Alan Male
Studies in Engineering and Physics

Study 1: The Physical State of Lunar Soil in the Permanently Shadowed Craters of the Moon
The physical state of the lunar soil in the permanently shadowed craters of the moon is inferred
from experimental investigation. The surface density of lunar soil is predicted to significantly
affect the erosion rate under a rocket exhaust plume due to the interaction of particle forces. The
surface density of the regolith in these craters may be significantly less compacted when
compared with unshadowed areas of the moon. The theory behind that statement deals with the
thermal cycling of granular materials (which is known to be a very efficient compactor of soil).
The angle of the sun on these craters prohibits any light (and thus heat) from entering. As a result
the lunar regolith particles in the craters do not undergo the extreme temperature cycles that are
experienced by the regolith in the other areas of the moon. With this said, the permanently
shadowed craters of the moon must be studied because future missions plan to land in or around
these craters. It is vital to know the density of the regolith in these regions so excavating, roving,
and landing interactions, along with the energy budgets and employment schedules for related
technology, can be scaled and calculated properly. Soil compaction was tested as a function of
depth for the two main forces of compaction on the lunar surface: thermal cycling and vibration
(moonquakes). As a result of this study is it now understood that the change in relative density
due to thermal cycling lunar simulant JSC-1A is a function of depth. In addition, the relative
density as a result of vibrational compaction is a function of amplitude, but normally not a
function of depth.
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Gamsky and Gay Cont’d.

Study 2: Friction Stir Welding: Green Manufacturing Technology

Friction stir welding is an approximately ten-year old technology initially developed by The
Welding Institute of Cambridge, England. Unlike conventional welding, it does not involve
melting of the component materials, thus requiring lower temperatures with no noxious fumes
emitted. It has been demonstrated to require less total energy and be a more inexpensive process
than fusion welding; the resulting welds have generally superior properties. In Friction Stir
Welding, a rotating tool with either a slightly angled shoulder and pin or a self-reacting pin
(developed by NASA) is pushed along the joint between two adjacent metals. The friction
between the shoulder and the material heats the material sufficiently to allow the tool to mix the
materials together, thus creating a weld. The process is energy efficient and doesn’t require a
skilled welder for operation, thus reducing cost to industry while providing the possibility for
more jobs. Until recently, the process has been developed primarily for high performance and
aerospace applications. However, the potential benefits make it advantageous to search for wider
applications in manufacturing operations. This study was conducted in collaboration with a
Kentucky company to apply the process to join thin lead sheets in a near perfect manner so that
the seam of the weld is smooth enough to be used in the making of x-ray machine shields.
Ultimately, it is anticipated that a portable, hand-held device will be developed to allow roofers
to use it to join lead or copper sheets together safely without the potential of fire.

47. Emily Gilbreath

Eastern Kentucky University

Mentor: Stephen Richter

Factors Affecting Amphibian Community Composition in Ponds Across an Altered Landscape
In the last half-century, worldwide amphibian communities have undergone epidemic and often
enigmatic declines. These are related to an array of factors including disease, global climate
change, invasive exotics, chemical pollutants, and commercial trade, but local habitat
destruction, alteration, and fragmentation are the most detrimental. This is due to the fact that
terrestrial habitats, where many amphibians spend most of their lives, constitute foraging and
overwintering grounds, and form critical corridors between breeding ponds. What’s more, some
studies suggest that amphibians may travel farther in upland habitats than traditionally accepted.
Recent studies depict amphibian populations characterized not by static pond units occasionally
colonized or extirpated, but by dynamic interaction between upland and wetland factors, where
landscape trends are just as immediate as pond attributes. Miller-Welch Central Kentucky
Wildlife Management Area (MWCKMWA) near Richmond, KY is comprised of a collage of
ponds, fields, shooting ranges, hardwood forest plots, roads, and encroaching suburbs. This study
established amphibian community composition as well as dissolved oxygen, pH, conductivity,
and depth of four ponds in MWCKMWA. A GIS model was also developed to analyze the four
ponds based on the previously mentioned landscape factors. Ponds were ranked against each
other in order of predicted species richness according to local pond factors as well as landscape
factors. This analysis sought to determine if either landscape factors or pond attributes are a
useful predictor of pond breeding amphibian richness in MWCKWMA, but also to seek patterns
within the interaction of upland and wetland factors on amphibian richness.
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48. Victoria Gilkison, Sara Wigginton, Justine Missik,

and Kati Ayers

Western Kentucky University

Mentors: Albert Meier, Danielle Racke, and Larry Johnson
Conserving Ecological Systems

Study 1: Ecology of American Ginseng (Panax quinquefolius) at Mammoth Cave

National Park

Wild ginseng (Panax spp.) is a highly sought herb, containing proteins that have been shown to
improve psychological, physical, and immune performance. The plants take 4-6 years to reach
maturity and are then harvested for their roots. In North America, wild populations of Panax
quinquifolius are rapidly declining due to overharvesting, poaching, over-grazing, canopy
manipulation, and too-frequent fire activity. Given the wide array of medicinal uses, it is critical
to locate and conserve remaining wild populations. Our goals in this collaboration are to 1)
describe population dynamics of ginseng at Mammoth Cave National Park, 2) identify characters
that predict reproductive output, 3) characterize those individuals most crucial to population
growth, and 4) develop a predictive model of habitats where P. quinquifolius may either be
found or successfully reintroduced to the Park. To this end, we monitored two populations of P.
quinquifolius at Mammoth Cave National Park from 2001-2005. In 2009, we began an
exhaustive field search at MCNP to locate additional independent viable populations of
American ginseng. Here we present analyses of our monitoring data as well as a preliminary
analysis of favorable habitat in the Park.

Study 2: Microbial Networks Create Pathway Proliferation in Marine Food Webs

The role of the microbial food web is little studied, but it often comprises the majority of the
biomass in many ecosystems. We explored the effects of experimentally adding microbial loops
and microbial webs to existing published food webs and modeled their effects on network
properties. Addition of microbial loops dramatically increased indirect paths and greatly
modified ecosystem behavior. Eigenvalue analyses were performed, and demonstrated high
degrees of pathway proliferation resulting from microbial networks.

49. Daniel Graves and Nathan Fite

Morehead State University

Mentors: Benjamin Malphrus and James Lumpp

Kentucky Space: Establishing a Spaceflight Heritage for the Commonwealth

Kentucky Space is a multi-university collaboration whose ultimate goal to establish a presence in
space for the commonwealth of Kentucky. In a combined effort led by the Kentucky Science and
Technology Corporation six universities: the University of Kentucky, Morehead State
University, University of Louisville, Western Kentucky University, Murray State University and
the Kentucky Technical and Community College System as well as corporate partners Belcan,
and NanoRacks LLC., have established a space program (Kentucky Space), whose goal is to
promote workforce development and the establishment of a space economy in the
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Graves and Fite Cont’d.

commonwealth. Kentucky Space undertakes mission-based student team experiences requiring
integration of interdisciplinary expertise, learning to work in teams to achieve shared goals,
incorporating NASA resources, facilities and expertise to reach the goals. The programs operate
in four spatial regimes: edge of space (high altitude balloons), suborbital space (on sounding
rockets), low earth orbit (LEO), and deep space. Since inception in 2006, Kentucky Space has
moved from an initial concept to its first sub-orbital space mission, Space Express launched in
2007, and has two suborbital missions planned in 2010. Also in 2010 Kentucky Space will
launch its first orbital satellite, KySat-1, developed by students and faculty in Kentucky.
Facilities have been created at the partner institutions that are dedicated to space systems
development, testing, and operation. Included are a 21M Earth station, a mission control center,
vibration, thermal and vacuum testing facilities, a clean room, and an anechoic chamber. Here
we provide an overview the major Kentucky Space initiatives.

50. Lucas Tanner-Gray

Murray State University

Mentor: David Eaton

Using MMORPGs as an Economic Laboratory

Understanding the impact of policy changes on the economy has always been difficult, but there
is a possibility that policy analysis could have another tool in massively multiplayer online role
playing games (MMORPGs) such as World of Warcraft. While MMORPGs are not exactly new,
they have recently gained great popularity. These games are played in a virtual world where each
player has a character and can interact freely with the other players in the game. Because players
can interact and trade items with each other, there is a market system in place that forms the
foundation for an in-game economy. While there is very little research that has been done
exploring the possibility of using MMORPGs for policy analysis, research is expanding in the
area of virtual economies. This research is intended to explore the similarities and differences
between online economies as they exist in MMORPGs and real world economies. If the virtual
economies display a strong relationship to actual economies, there is a possibility that, policy
makers would have a new arena in which to implement and gauge the effects of economic policy
before it is implemented in the real world.

51. Whitney Green

Madisonville Community College

Mentor: Mary Janssen

Peer Evaluations and Expectancies in the Classroom: Results of Self-Evaluation

on a Math Test

In experimental Phase 1 fourth- and fifth-grade children were asked to rate their classmates on
their ability in math. In Phase 2, on the following day, the children were randomly assigned to
one of two groups and given a math test. Children in the High Peer Expectancy (HP) Condition
were told their classmates believed them to be very good in math. Children in the No Peer
Expectancy (NP) Condition were told nothing. Children were then asked to rate their own
performance on the math test just completed. The hypothesis that a higher average self-rating
would come from children told their peers rated their math skills highly than from children told
nothing was disconfirmed. As expected, no differences were observed in average performance of
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the two groups on the math test. Results suggest a discrepancy between self-ratings and ratings
by classmates, and were interpreted in light of research on “self-esteem.”

52. Jennifer Hambley

University of Louisville

Mentor: Rodger Payne

U.S. Involvement in Multilateral Treaties

The United States has not ratified a significant number of important multilateral treaties. Many
of these treaties enumerate international norms. US actions relating to this set of treaties cannot
be explained by looking at states with similar styles of government and economic wealth. In fact,
the majority of the states that have not ratified these treaties are small, poor, states found in the
global south that lack any observable commonalities with the United States. My research
centered around the question of what treaties fall into this category, and why the US has not
ratified these treaties. My results point to the conclusion that international norms did not affect
US behavior towards these multilateral treaties, because of Senate procedures, or lack of
administrative support.

53. Ellen Hammer

University of Kentucky

Mentor: Alissa Meyer

The Vital Role of Education on the ""Human Factor' for Refugees

The "human factor" refers to aspects of someone’s personality and performance abilities that
enable him or her to function successfully in all realms of life, whether it be spiritually,
physically, mentally, economically, or politically (Adjibolosoo, 1994). Unfortunately, due to
circumstances beyond their control, the ever-increasing number of refugees in the world are
unable to adequately develop these skills — education is especially important and especially
lacking. Many of the refugee camps have limited resources for children to continue their
education, creating the possibility of a lost generation of properly educated children. Without an
educated population any country cannot hope to thrive and prosper. The goal of this study was to
examine how education in the home and host countries affects the human factor and how a
refugee resettles. I conducted direct interviews and focus groups with new refugees in a Central
Kentucky high school, as well as carried out participant-observation at a refugee resettlement
NGO, in an effort to learn more about access to and interest in education among my study
sample. A key component of this project was the distribution of my results among community
members, including school administrators, social workers, and others involved with refugee aid
and resettlement in Central Kentucky. Although data collection is still in progress, I expect to
find that refugees who have access to a quality education both in the host and home countries
will resettle more smoothly and maintain key aspects of the “human factor.”
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54. Alexander Hare, Ben Neal, Jae Lee, and Paul Kasinski

Western Kentucky University

Mentors: Claire Rinehart and Kinchel Doerner

Genomic Comparison of C. scatologenes to M. thermoacetica

The genome of C. scatologenes was sequenced by high-throughput short read sequencing, and
10,096 contigs were returned. In order to determine the function of individual genes and the
proteins produced, all of the contigs of C. scatologenes were aligned to a closely related
reference genome, M. thermoacetica (NC 007644) using BLASTn. BLAST alignments with an
E-value less than e-50 were considered significant matches. Contigs that were found to overlap
protein coding genes were also compared at the amino acid level. Summary statistics on the
number matching and non-matching contigs and reference genes are reported.

55. Steven Hart

Murray State University

Mentor: Chris Trzepacz

Making Babies with PAM and RAB: Investigating New Paradigms in Vesicular-Mediated
Signaling Pathways

The nematode Caenorhabditis elegans is an excellent model organism for the study of signaling
pathways in eukaryotes. These organisms, while comparatively simple, accurately exhibit many
similar modes of cellular communication that our own cells utilize. We are investigating the role
of PAM-1, an aminopeptidase, in a signaling pathway that governs gametogenesis. Adult worms
homozygous for pam-1 mutations only produce a small number of progeny the majority of which
are inviable. Expression of a transgenic PAM-1:GFP fusion protein reveals that PAM-1
functions in the somatic sheath cells of the gonad and stimulates maturation of oocytes in the
germ line. Electron micrograph analysis of the sheath cells reveals a tissue enriched with large
numbers of vesicles. This suggests that the signaling pathway through which PAM-1 affects the
maturation of the oocytes within the gonad may be facilitated through vesicular transport of
signal molecules from the sheath cells to the germline. The RAB family of small GTPases are
integral to vesicular functioning in all eukaryotes; the C. elegans genome harbors 22 rab genes.
We hypothesize that by shutting down specific rab genes by RNA interference (RNA1) in the
compromised pam-1 background we will observe a synergistic effect on fecundity, establishing a
novel relationship between PAM-1, RAB proteins, and a vesicular-mediated signaling pathway.

56. Kimberly Hatcher and Anthony Haskamp

Northern Kentucky University

Mentors: Heather Bullen and Maureen Doyle

Mass Spectrometry in a Flash: Animations for Online Tutorials in Analytical Science

Using the latest in animation technology we have created a fun and interactive visualization of a
mass spectrometer to support student understanding of how this instrument works. This
visualization can be used to enhance tutoring and teaching as part of a Web-based collection of
resources for undergraduate STEM education in the analytical sciences. The visualization is
implemented in Adobe Flash and can easily be embedded in an instructor’s Web page.
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57. Rachel Hayden

Kentucky State University

Mentors: George Antonious and Tejinder Kochhar

Dimethazone, Napropamide, and Trifluralin Residues in Agricultural Soil

Recycling sewage sludge as a soil amendment would reduce the need for sludge landfill disposal
and the impact of disposal on environmental quality. A field study was conducted at Kentucky
State University Research Farm. Eighteen plots were separated using metal borders and the soil
in six plots was mixed with sewage sludge, six plots were mixed with yard waste compost, and
six unamended plots were used for comparison purposes. The soil was sprayed with
dimethazone, napropamide, and trifluralin herbicides. Runoff and infiltration water were
collected following natural rainfall events and herbicide residues were quantified. The objectives
of this investigation were to study 1) the impact of soil amendments on the amount of runoff
water and infiltration water in the vadose zone and 2) the impact of soil amendments on
herbicide mobility under field conditions. Significant concentrations of dimethazone residues
were detected down the land slope following natural rainfall. Residues of trifluralin were
significantly higher in sewage sludge treatments compared to yard waste and unamended soil.
Napropamide residues in the vadose zone were 0.3 mg acre in the NM treatment compared to
1.4 mg acre” in yard waste treatment. Addition of sewage sludge increased soil retention of
trifluralin and napropamide residues, lowering their transport into rivers.

58. Millicent Heil and Sasha Buck

Western Kentucky University

Mentor: Barbara Bush

Eco Friendly Dentistry

The impact of trash accumulation generated by the United States commerce is staggering. Dental
offices contribute to the accumulation through the use of disposable items and toxic chemicals. It
is estimated that 680 million plastic chair barriers and 1.7 billion instrument and sterilization
pouches are disposed into landfills annually. Additionally, two million tons of toxic x-ray fixer
are poured into the sewer systems and 4.8 million lead foils from the film packages are tossed
and eventually end up in landfills. This presentation introduces eco-friendly dentistry products
and habits that can reduce this contamination of the environment. Reusable cloth products that
can be sterilized, nitrile-based gloves and masks, recyclable product packaging and
biocompatible cleaning solutions are just a few of the suggestions for becoming more
environmentally conscious. More energy efficient appliances and lights, motion sensor faucets
and natural construction products are necessary to accomplishing an eco-friendly office. Using
technology to convert to paperless record-keeping systems and digital radiographic imaging
further reduces the consumption of our natural environment. Something as simple as turning off
all equipment when not in use reduces waste. Adopting an eco-friendly dental practice promotes
environmental awareness and sustainability while reducing the industry’s detrimental impact on
the environment. Eco-friendly dentistry is more than just a trend. It is the progression of dentistry
down the road of modern development and success.
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59. Alyson Hockenberry

University of Louisville

Mentors: Carolyn Klinge and Celia Emberts

Nucleolin Acts as a Coactivator for COUP-TFI1I Regulation of Retinoic Acid Receptor b
Transcription in T47D Human Breast Cancer Cells

Tamoxifen (TAM) is an antiestrogen widely used in the treatment of patients whose
breast tumors express estrogen receptor alpha (ERa) Of the patients initially responsive to the
therapy, 40% eventually become resistant antiestrogens. The mechanisms involved in TAM
resistance (TAM-R) have yet to be fully ascertained. The orphan nuclear receptor Chicken
Ovalbumin Upstream Promoter Transcription Factor II (COUP-TFII) is down-regulated in TAM-
R breast cancer cell lines. When COUP-TFII expression is restored in TAM-R cells, cell
proliferation is again TAM inhibited. The mechanism for COUP-TFII’s restoration of TAM-
sensitivity is unknown. Recently, COUP-TFII and nucleolin were shown to oimmunoprecipitate
and colocalize in breast cancer cells and human breast tumors; nevertheless, the implications of
this interaction are unknown. Nucleolin is primarily in nucleoli; however, it is in the cytoplasm
and plasma membrane of cancer cells. Nucleolin acts in chromatin remodeling, rDNA
transcription, rRNA maturation, ribosome assembly, and nucleo-cytoplasmic transport. The
anticancer drug AS1411, a G-quartet aptamer, targets nucleolin. Thus, the focus of my research
was to determine if AS1411 inhibited COUP-TFII-regulated endogenous gene transcription in
breast cancer cells. COUP-TFII increased transcription of the tumor suppressor retinoic acid
receptor f gene (RARP) in breast cancer cells. I found that AS1411 inhibited COUP-TFII
stimulated RARP transcription in T47D ERo+ human breast cancer cells. These data
indicate that nucleolin acts as a coactivator for COUP-TFII-regulation of RARP gene
transcription and offers a possible mechanism for COUP-TFII’s restoration of TAM-sensitivity,
i.e., by increasing differentiation as indicated by an increase in RAR tumor suppressor
expression.

60. Myesha Hollins

Kentucky State University

Mentors: Li Lu, Kirk Pomper, Jeremiah Lowe, and Sheri Crabtree

Using DNA Markers to Distinguish Scion and Rootstock Tissues on Grafted Pawpaw
(Asimina triloba) Trees

The pawpaw [Asimina triloba (L.) Dunal] is a native tree-fruit in Kentucky that is in the early
stages of commercial production. Kentucky State University serves as the USDA National
Clonal Germplasm Repository for pawpaw; therefore, research concerning pawpaw genetic
diversity and DNA fingerprinting are priorities. Pawpaw varieties are propagated by placing a
bud, or scion, from a selected variety onto a seedling root system. Scion death and the formation
of shoots from the root system result in a tree which is no longer true to the original variety.
Usually trees that develop from rootstock shoots produce poor quality fruit that is inferior to the
scion variety. The objective of this study was to determine if scions of trees (‘Sunflower’ or
‘Susquehanna’) in the KSU Scion/rootstock trial are genetically true to type or have been
replaced by shoots from the rootstock. Leaf samples were collected from varieties ‘Sunflower’,
‘Susquehanna’, and 7 trees that may not be true to type in the KSU pawpaw rootstock trial.
Additional leaf samples of wild pawpaw trees in Cove Spring Park in Frankfort, KY were used
as a secondary control. DNA was extracted from leaves using the DNAMITE Plant Kit. Primers
B3, B103, B129, and G119 were used to amplify SSR products. These products were then
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separated using a 3130 Applied Biosystems capillary electrophoresis system. Trees in the Cove
Spring patch showed a range of pawpaw genotypes. Scions of six of the seven trees were not true
to type and were rootstock derived trees that should be removed.

61. Angel House, Victoria Lovelace, llena Mitchell,

and Erin Robinson

Eastern Kentucky University

Mentor: Jon McChesney

Children with Cancer: Perspectives of a University Camp Experience

Camp U-ROC (Using Recreation to Overcome Challenges) was a service-learning program
planned and delivered by a senior-level class at EKU in conjunction with the Kentucky Cancer
Program and the Madison County Breast Cancer Support Group. University students were
divided into three teams to plan, deliver and evaluate their recreation program. This qualitative
research focused on student, participant and parent thoughts about the program. The impetus for
this program was recognizing the need to build social support networks for children that have
cancer. The camp experience has been identified as an effective modality for reducing anxiety
and fear in children with cancer. The interaction with other children with a similar condition and
the resulting social support are important psychological outcomes of a camp experience.
Winfree, Williams and Powell (2009) said, “These children can have a variety of limitations, but
first and foremost, they are still children and want to be treated the same as children without
cancer with opportunities to run, play, swim, and enjoy being with other kids.” University
students identified the experience as beneficial. One student reflected, “I would love to have one
tenth of the strength and courage that these young kids show in their battle against cancer. I have
learned so much from them about embracing life. I get chills thinking that for a few days these
kids could just be themselves and not worry about dying, because for that moment in time
throughout the camp they were living, having fun, and building friendships.”

62. Jessica Houtz

University of Kentucky

Mentors: Karyn Esser and Kenneth Campbell

Automated Image Analysis of Electron Micrographs of Structurally Compromised

Striated Muscle

Striated (skeletal and cardiac) muscle is a highly organized and conserved tissue with a
molecular structure comprised of bundles of actin (thin filaments) and myosin (thick filaments).
We have observed that skeletal muscle from two genetically modified murine models showing
disrupted circadian rhythms (Bmal knockout and ClockAl9), exhibit significant muscle
weakness defined by a reduction in specific tension. Electron micrographs (EMs) of cross-
sections from adult gastrocnemius in these mice reveal obvious divergences from the normal
hexagonal arrangement of thin filaments around thick filaments. The goal of this project was to
develop a tool for the high-throughput analysis of myofilament architecture. Image processing
software written in MATLAB identifies myofilaments in EMs of muscle cross-sections as
intensity peaks in the gray-scale image. Filaments are categorized as thick or thin depending on
the cross-sectional area of the peaks after thresholding. Structural properties, such as the ratio of
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thin to thick filaments, the distance to closest neighbors, the angular distribution and the diameter
of filaments will be determined for different muscle samples. This quantitative analysis should
lead to improved understanding of structure-function relationships in striated muscle.

63. Scott Hunter, Roger Martin, and Katie Shelton

Madisonville Community College

Mentor: Terri Tillen

Water Quality in a Surface Mining Reclamation Area

The objective of the present study was to determine the water quality in a finalized coal mine
reclamation area in comparison to a natural habitat. Water quality determines the types of
organisms that can survive in an area and is an indicator of the overall health of the habitat. The
water quality of the White City Wildlife Management Area near Mortons Gap, Kentucky was
studied. The hypothesis is that the water quality at the reclamation site would be within normal
range in comparison to a natural habitat. There were two testing locations: a stream on the
reclamation site in Mortons Gap, and a stream in Nebo, Kentucky. Three water samples were
taken from both sites. Metal, pH, Mercury, Nitrate, Iron, and Escherichia coli (E. coli) tests were
conducted on all samples. Results from the stream located on the reclamation area showed acidic
pH (average 4.4). The stream also contained high metal concentrations (over 1000 parts/billion),
and is contaminated with E. coli. Results from the control stream in Nebo, KY were within the
parameters of normal water. The hypothesis was rejected by the results of the water tests
completed.

64. Joshua Ingram

Morehead State University

Mentor: Alana Scott

Strength of the Spirit: The Evolution of the Role of Women in Eastern Kentucky Christian
Churches, 1909-2009

In the summer of 1801, The Great Revival held at Cane Ridge, Kentucky laid the early
foundation for a new church that would “return to the ancient order of things,” following two
basic principles; Christ as the head of the church and the Bible its sole authority. The mission of
founders Barton W. Stone and Alexander Campbell emphasized the necessity to tear away from
the binds of denominations and the word of man to reestablish the true Christian Church. As
their message spread, Disciples of Christ congregations throughout the south and west took root
and by 1909 the number of followers totaled 1,250,000. The role women were to serve was like
that of most churches, banned from the pulpit and other leadership positions. Over the next 100
years, however, the position of women changed. So much so that by 2005 the head of the
Christian Church, titled the President and General Minister, became Dr. Sharon E. Watkins,
chosen by President Barack Obama in January 2009 to preach the Inaugural Prayer Breakfast.
How did this transformation occur? The thesis was addressed through the study of Christian
Churches in four Kentucky counties, including Bath, Montgomery, Fleming and Mason. The
foundational knowledge from the secondary literature was employed to construct questions that
could be answered through an examination of church records and interviews with the men and
women in these churches.
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65. Rebekah Jackson

Morehead State University

Mentor: Kelly Collinsworth

Foreclosure Defense in the Commonwealth: An Undergraduate Partnership with Kentucky
Legal Services Programs

The number of foreclosures across the country has risen in the past several years, and Kentucky
is no exception. Although the foreclosure rates in the Commonwealth remain below the national
average, one in every 1,731 homes falls to foreclosure. (RealtyTrac 2009). Many of the families
who stand to lose their homes are indigent and rely on the services of Kentucky Legal Services
for foreclosure defense. In response to the growing caseloads at Legal Aid, law schools have
developed clinical programs to ease the burden on attorneys by allowing students to represent
clients, under the supervision of licensed attorneys. The purpose of this study was to determine
the need and methods for implementation of a foreclosure defense education program for
individuals facing foreclosure in Eastern Kentucky. Similar programs, which provide families
with literature and a forum to answer foreclosure questions, have been offered through local
Legal Services offices across the state. In addition to an education program, another objective of
this study was to design a clinical curriculum, comparable to those found in law schools, to allow
undergraduate paralegal students at Morehead State University the opportunity to assist Legal
Services attorneys in foreclosure defense.

66. Matthew Kessinger and Jordan Myers

Owensboro Community and Technical College

Mentor: Micah Perkins

Conservation of Eastern Bluebirds and Other Secondary Cavity Nesters at the Nature Area of
Owensboro Community and Technical College

The eastern bluebird (Sialia sialis), a native species of thrush found throughout Kentucky is of
conservation concern. A cavity-nesting bird, the eastern bluebird is losing critical nesting
habitat. Existing nesting habitat is often in competition by nonnative bird species such as the
house sparrow (Passer domesticus) and European starling (Sturnus vulgaris). The present
question was whether providing additional nesting habitat, bluebird boxes, would enhance the
nature area of Owensboro Community and Technical College (OCTC) for bluebird nesting.
During the 2008 breeding season, ten bluebird houses were placed throughout the nature area
(18.5 acres) but no successful bluebird nests were recorded. During the 2009 breeding season,
eight bluebird houses were placed. House sparrow competition and predation were noted but
European starling competition was not recorded. Results for 2009 indicated that native
Kentucky birds such as eastern bluebirds, house wrens (Troglodytes aedon), and tree swallows
(Tachycineta bicolor) produced successful nests. The nature area of OCTC can be viable
eastern bluebird habitat. Successful bluebird nesting may be dependent on placing boxes early in
the spring and preventing house sparrow nesting.
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67. Shanae Kincannon

Kentucky State University

Mentors: George Antonious and Tejinder Kochhar

Concentration of Capsaicin and Dihydrocapsaicin in USDA National Pepper Germplasm
Collection

A survey was conducted to screen 90 hot pepper accessions selected from the USDA germplasm
collection for their major capsaicinoids content. Fresh fruits of Capsicum chinense, C. frutescens,
C. baccatum, C. annuum, and C. pubescens were extracted with methanol, and analyzed for
capsaicin (trans-8-methyl-N-vanillyl-6-nonenamide), dihydrocapsaicin (8-methyl-N-
vanillylnonanamide), and nordihydrocapsaicin. Mass spectrometry of the fruit crude extracts
indicated that the molecular ions at m/z 305, m/z 307, and 293 which correspond to capsaicin,
dihydrocapsaicin, and nordihydrocapsaicin, respectively have a common benzyl cation fragment
at m/z 137 that could be used for monitoring capsaicinoids in hot pepper extracts. Capsaicin and
dihydrocapsaicin were the dominant capsaicinoids detected in Capsicum species. Capsaicin was
higher than dihydrocapsaicin and total content of capsaicinoids varied between species and
accessions of the same species from none detectable to 11.2 mg/fresh fruit. Accession PI-441624
(C. chinense) had the greatest capsaicin content (2.9 mg/ g fresh fruit) and accession PI-497984
(C. frutescens) had the greatest dihydrocapsaicin content (2.3 mg/g fresh fruit), while PI-439522
and PI-497984 (C. frutescens) contained the highest concentration of total capsaicinoids.
Variability for these traits might be utilized via USDA plant breeding approaches to produce
fruits desirable to the consumer for their value-added health-promoting characteristics.

68. Tara Kollenberg

University of Louisville

Mentors: Carolyn Klinge and Margarita Ivanova

Tamoxifen Increases Nuclear Respiratory Factor-1 Transcription by Activating Estrogen
Receptors Alpha and Beta Interaction with an Estrogen Response Element

in the Gene Promoter

Estrogens promote breast tumorigenesis by binding to estrogen receptors (ERs), encoded by two
genes, alpha and beta. Tamoxifen competes with estradiol (E2) for binding ERs and is used
clinically to inhibit breast cancer progression. E2-ER alpha increases nuclear respiratory factor-
1 (NRF-1) transcription in MCF-7 breast cancer cells. Dysregulation of NRF-1 and its
downstream targets are associated with poor prognosis in breast cancer. Surprisingly, the active
metabolite of tamoxifen, 4-hydroxytamoxifen (4-OHT), increased NRF-1 transcription in MCF-7
cells. To determine the mechanism for 4-OHT’s induction of NRF-1 transcription, the 5’ -1100
bp promoter of the human NRF-1 gene was transiently transfected with ER alpha or ER beta in
ER-null COS7 cells. Both E2 and 4-OHT increased luciferase reporter activity with ER alpha
and ER beta and the transcriptional activity of 4-OHT was blocked by the antiestrogen ICI
182,780, confirming that the response was ER-mediated. Mutation of the ERE in the -1100
promoter of the NRF-1 gene blocked E2 or 4-OHT- induction of luciferase activity. Together
these data indicate that both ER alpha and ER beta are involved in E2 and 4-OHT upregulation
of NRF-1 gene transcription. Because TFAM is a downstream target of NRF-1, an additional
experiment examined the effect of E2 or 4-OHT on TFAM expression in MCF-7 cells. Results
of quantitative PCR analysis showed E2 induced higher TFAM expression than 4-OHT. Thus,
despite 4-OHT’s induction of NRF-1, there is less NRF-1-mediated transcription in the 4-OHT-
treated cells. This is likely due to induction of apoptosis in MCF-7 cells by 4-OHT treatment.
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69. Mihir Kotwal

University of Louisville

Mentors: Carlos Rojas and Olfa Nasraoui

A Cloud-Based Framework for Web Usage Mining

Web logs from web servers can be analyzed to reveal web usage profiles, page similarities, and
other information gleaned from web mining processes. However, web logs must be preprocessed
so that the data mining algorithms that work on them can have clean and well formatted data.
Some of the preprocessing tasks include filtering requests from spider bots or search engine
crawlers and sessionization to group separate requests by the same user into a single session.
Unfortunately, preprocessing can be time consuming, especially if it is done on only one
computer. The objective of this project is to use distributed computing to significantly decrease
the time needed to perform preprocessing of a web log into a specially formatted file for input
into existing web mining algorithm implementations. To accomplish this, we use an open source
implementation of the MapReduce algorithm, Hadoop, which currently runs on a four node
cluster of regular (recycled) workstations. Using a cluster to complete preprocessing is an
essential step towards moving data mining and analysis towards generating real time results.
Lessons learned here can be translated into performance gains in other uses of computation.
Although our current implementation is still at a small scale, it can be extended to a much larger
scale based on the same framework, leading to a genuine cloud computing based web usage
mining.

70. Theresa Lakin

Eastern Kentucky University

Mentor: Robert Karolich

Public Opinion and Kinship Care: Does Societal Values Influence the Passage of Bills?
Kinship care is a growing trend in the field of social work as more children
become wards of the state due to multiple social problems (Stukes Chipungu, Bent-Goodley,
2004). Kinship care is defined as a family situation where a minor child, under the age of
eighteen years of age, resides full time with a person who is either a relative or a known friend of
the family, which is also called a fictive kin. It can be either formal foster care placement or one
that is done informally, which leaves the care provider without legal guardianship and does not
receive state benefits (Ziminski, 2007). I explored the question of whether kinship care
represents societal values or if it is necessary occurrence due to financial issues surrounding the
care of children under state’s care. The Kinship Care Public Opinion Survey was sent out
participants in six rural and urban areas in Kentucky to explore the premise that societal
values do play a role in the passage of kinship care legislation. Those respondents with previous
personal experiences with kinship care had more positive outlooks on the issue (rural-100%,
urban-73%). Both rural and urban participants were willing to become kinship care providers
(rural-66.7%, urban-68.2%) and responded positively to voting to support legislation that would
make equal resources available for kinship care families. A disparity in the groups surveyed
between rural and urban participants regarding whether kinship care was an obligation suggests
that societal values may not be easily identified. This may be why legislation such as the
Fostering Connections to Success and Increasing Adoption Incentives of 2008 was passed, but
has failed to be funded. This lack of funding leaves valuable resources for kinship care families
untapped, and may suggest that a division exists within our society, regarding values that have
led to this contradictory behavior by legislators.
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71. Keith Lanser

Northern Kentucky University

Mentor: Caryn Connelly

The Struggle for Change in Mexico

Mexico, a country rich in both natural resources and culture, has one of the largest economies in
world. It is not, however, developing as fast as some of its competitors like China and India.
Mexico relies on foreign investment to promote economic growth. I have examined a few
central issues that may be inhibiting foreign investment and greater economic success. Pemex,
Mexico’s state-run oil company, is in deep financial trouble, and its mismanagement could bring
down the Mexican government and even its economy. The most daunting and worrisome of all
of Mexico’s problems is insecurity due to the plague of corruption, violence, and drug
trafficking. This serious issue seems to be getting worse and could severely strain both the
national economy and political stability.

72. Greg Lee

Western Kentucky University

Mentor: James Navalta

A Methodology for Determining Early and Late Exercise-Induced Apoptosis in

Helper T (CD3+/CD4+) and Cytotoxic T Cells (CD3+/CD8+)

Exercise-induced apoptosis has been assessed in lymphocytes as an entire immune cell set,
typically in the early stage. Lymphocytes can be subdivided into specific subfractions (i.e. helper
T, memory B cells) and apoptosis progresses through various phases (i.e. early and late stages).
It's possible that exercise differentially affects subfractions, and at a variable rate of apoptosis. A
methodology that allows evaluation of early and late cell death in lymphocyte subfractions is
needed to understand more adequately the immune response to exercise. This study's purpose
was to describe a technique for measuring early and late exercise-induced apoptosis in
CD3+/CD4+ and CD3+/CD8+ cells. Male subjects who completed a treadmill test to exhaustion
provided blood samples at rest and during exercise. Whole blood was added to red blood cell
lysis buffer, then fixation buffer within 2-min of collection. The blood solution was incubated
with antibodies specific to cell phenotype (helper T=CD3+/CD4+, cytotoxic T=CD3+/CD8&+),
markers of early apoptosis (annexin V+/7-AAD-), late cell death (annexin V+/7-AAD+) and
necrosis (annexin V-/7-AAD+). Samples were analyzed using 4-color flow cytometry. The
results for resting helper T apoptosis were 0.22+0.10% for early and 0.18+0.08% for late, and
exercise-induced apoptosis was 0.38+0.18% for early and 0.10+0.1% for late. Cytotoxic T
apoptosis at rest was 0.05+0.05% for early and 0.07+0.05% for late, but levels after exercise
were 0.42+0.23% for early and 0.15+0.15% for late. Apoptotic measures can be obtained in
lymphocyte subfractions and at varying stages of cell death.
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73. Renee Levesque and Sarah Hargis

Murray State University

Mentor: Terry Derting

Energy Costs and Trade-Offs of the Adaptive Immune System

in Old-Field Mice (Peromyscus polionotus)

A high energetic cost of adaptive immune defenses is assumed in theoretical discussions of
immune responses in animals. Little quantitative data are available to test the assumption,
however, especially for mammalian species. We tested the null hypotheses that 1) there is no
difference between energy expenditure of challenged and static cell-mediated and humoral
immune systems and 2) there is no change in the magnitude of a humoral immune response when
a cell-mediated immune response is introduced. To test these hypotheses, we used a two-by-two
experimental design with humoral (sheep red blood cells) and cell-mediated (2,4-
dinitrofluorobenzene) challenges as the independent variables. Using adult male old-field mice
(Peromyscus polionotus), we measured hemagglutination, inflammation, metabolic rates, and
organ masses to assess the energetic cost and potential energy trade-offs associated with cell-
mediated and humoral immunity, and interactions between them. We rejected our first
hypothesis. The cell-mediated, but not the humoral immune response, was associated with a
13.7% increase in resting metabolic rate, while neither response was associated with a significant
change in daily metabolic rate. Also, the cell-mediated response was associated with a significant
decrease in testes mass and colon length. Reduced organ sizes may indicate that part of the cost
of mounting a cell-mediated response was met through reduced energy allocation to the digestive
and reproductive systems. The cell-mediated response had no measurable effect on the humoral
response. Our results supported the assumption of a significant energetic cost of cell-mediated,
but not humoral immune defense.

74. Jonathan Lewis

West Kentucky Community and Technical College

Mentors: Felix Akojie and Zhonghua Li

Kinetic Study on Degradation of Methylene Blue by Fenton Reaction

Fenton's reaction is an advanced treatment technology often used for the removal of hazardous
and refractory organic compounds from industrial wastewaters. In the present project, Methylene
Blue (MB) was selected as a model compound due to its readiness to be measured by visible
spectrometer. The study was focused on the kinetic study of Fenton degradation of MB. The
increase of [H,0,] and [Fe*'] increased the degradation rate of MB. The ratio of [H,0O,]/ [Fe’']is
a factor influencing the degradation rate of MB as well. According to the current experimental
results, Fenton reaction was able to degrade MB rapidly while the ratio of [H,O,]/ [Fe’"] was in
the range of 1-20.
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75. Sudan Loganathan, Christina Jackson, Dan Varonin,

and Michael Creed

Murray State University

Mentor: Alexey Arkov

Studying Germline Stem Cells Using the Fruit Fly as a Model Organism

Stem cell biology is a promising area of research that is likely to advance medicine and human
health. We are using the fruit fly Drosophila as a model system to study the germline stem cells.
Germline cells are responsible for generating entirely new organisms from an early embryo. In
particular, we are focusing on identification of proteins that determine stem cells and make them
different from other more specialized types of cells. Furthermore, we are studying the specific
genes that are also present in humans. Finally, we are exploring the pathways that stem cells use
to produce energy for their development and maintenance.

76. Andrea Lowe and Shelby Fisher

University of Kentucky
Mentors: Don Helme, Carol Riker, Erin Lee, and Ellen Hahn
Studies of Tobacco in Print Media

Study 1: The Ghost of Tobacco Companies Past: A Content Analysis of Tobacco Print
Advertisements Before and After The Master Settlement Agreement of 1998

The Master Settlement Agreement (MSA) of 1998 initiated many unwanted changes for
participating tobacco companies in the U.S. Tobacco companies, drowning in lawsuits that dealt
with untold truths about their products, needed a solution. Entirely inclusive, the MSA worked
to provide a new set of rules—a settlement—between the tobacco companies and participating
states.  This large set of guidelines produced a significant change in what an “acceptable”
tobacco advertisement might contain. For example, prior to the Master Settlement Agreement,
Camel brand cigarettes utilized “Joe Camel” as their dominant figure for advertising appeal, but
were no longer able to use the image after the implementation of the MSA due to the character’s
appeal primarily to underage nonsmokers. This project codes five separate magazines
(Cosmopolitan, GQ, Rolling Stones, Golf, and Ebony) over the course of six years (1995-2001)
noting the shifts in persuasive appeals, location, product-placement, and other advertising
techniques. Extensive analysis of this data will illustrate the effects of the Master Settlement
Agreement on tobacco print advertisements.

Study 2: Smoke-free Policy and Media Coverage in Rural Communities

Rural areas have a higher percentage of people who smoke, fewer smoke-free laws, and local
newspapers are less apt to cover tobacco issues compared to urban areas. This study’s purpose
was to examine how community-based assistance affects media coverage of smoke-free issues.
In a 5-year study, 40 rural communities were monitored for the number, type, and placement of
tobacco-related newspaper articles before community assistance began and 9 months after.
Newspaper articles collected via a statewide clipping service from April 2007 through March
2008 were analyzed (N=724). A second researcher analyzed 12% of the articles to ensure
consistency. The number of front page tobacco-related articles did not differ between
communities with assistance and those without before the assistance began. However, during the
nine months of assistance, those communities with assistance had more front-page articles than
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those without assistance. There were no differences in the number of articles that discussed
government/voluntary regulations on secondhand smoke during either time period, but both
groups increased in frequency of these articles over the nine months when assistance was
provided. The tobacco-related articles related to government/voluntary regulations in the print
rural media increased over time in both groups. The slant (i.e., pro-health or pro-tobacco) of the
articles did not differ by group, but tobacco control articles were more prominent (i.e., front
page) in communities with assistance. Promoting smoke-free policy in rural communities may
have a positive effect on media portrayal of the issue.

77. Ashley Mack

Kentucky State University

Mentors: John Sedlacek, Karen Friley, Kirk Pomper, and Jeremiah Lowe

The Effectiveness of Ripe Pawpaw Fruit Extract for Managing Striped Cucumber Beetle

on Squash

Fruit tissues of pawpaw (Asimina triloba) were recently found to contain annonaceous
acetogenin compounds having insecticidal activity. Laboratory experiments were performed to
determine the effects of pawpaw fruit extract on mortality and feeding deterrence of striped
cucumber beetle (Acalymma vittatum). Ripe pawpaw fruit pulp was extracted with 100% ETOH
to obtain acetogenin compounds. Pulp extracts of 0, 10, 100, 1,000, 10,000 and 50,000 ppm were
used to assess feeding deterrence and mortality of beetles. Buttercup squash leaf disks 3.5 cm in
diameter were treated individually with each concentration and placed on water moistened filter
paper in 9 cm plastic Petri dishes. Five striped cucumber beetles were placed on each leaf disk.
All Petri dishes were then placed in an environmental growth chamber set at 27° C and a 16: 8 hr
light: dark photo period. After 24 hr the cucumber beetles were removed. An LC50 of 50,538
ppm was calculated for the extract concentration required to kill 50% of the beetles. Pawpaw
fruit extract reduced feeding by 90% and 98% in the 10,000 and 50,000 ppm treatments,
respectively. At 10,000 ppm 10% of the beetles were killed, however only 10% of the leaf tissue
was consumed. A LFC10 value of 2,033 ppm was calculated for the extract concentration
required to limit feeding to 10% of the leaf. This suggests that pawpaw fruit extracts may be
effective insect feeding deterrents. The duration of treatment effectiveness and susceptibility of
other pest and beneficial insect species to the extracts should be examined.

78. Jeff Marschall, Shane McDonald, Erin Shariff,
and N. Cole Phelps

University of Louisville

Mentors: Cynthia Corbitt and Andrew Roberts

Effects of Estrogenic Action in the Aging Lung

Women experiencing severe menopause symptoms (e.g. hot flashes, vaginal dryness, and
osteoporosis) might use hormone replacement therapy (HRT) to reduce these side effects, but
some women seek what they consider more “natural” alternatives to HRT, such as
phytoestrogens. These are plant-produced estrogen receptor agonists that are available over the
counter, but currently are not regulated by the FDA. Phytoestrogens are also found in soy-based
foods. This study investigated the effects of estrogenic activity on lung structure and compliance
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in a rodent model of menopausal women. Previous studies found that estrogen modifies lung
morphology. To date, there are no published studies on the effects of phytoestrogens on static
lung compliance or the ratio of collagen and elastin which affects lung tissue elasticity and
stiffness. For this study we used 21 female retired breeder Sprague-Dawley rats that were
randomly assigned to four different groups: sham control (no ovariectomy, soy-free food),
estrogen (ovariectomy + estrogen replacement, soy-free food), phytoestrogen (ovariectomy, soy
food), and negative control (ovariectomy, soy-free food). Here we report that neither estrogen
nor supplement of phytoestrogens through a diet rich in soy gave the protective effects that we
predicted in a measure of static lung compliance or in an assay of lung elastin content. The
presence of these phytoestrogens did, however, slow the rate at which rats gained weight after
ovariectomy when estrogen was not replaced. It is important to note that some other extracellular
matrix component might account for the previously seen effects of estrogen on lung morphology
and function.

79. Travis McCuddy and Anne Giorgis

University of Kentucky

Mentors: Julie Marusich and Michael Bardo

Methylphenidate as an Intravenous Reinforcer for Rats: Evidence from Progressive Ratio
Schedule and Long Access Sessions

Despite the abuse potential of methylphenidate (MPH) found in humans, one of the most widely
prescribed drugs for treatment of attention deficit hyperactivity disorder (ADHD), little research
has been done using MPH as a reinforcer for rats. The purpose of these experiments was to
provide additional data on whether or not MPH was an intravenous reinforcer for rats.
Experiment 1 tested for self-administration of MPH on a progressive ratio, as well as examining
a variety of doses of MPH. Results of this experiment showed that subjects earned significantly
more MPH than saline, and also had higher breakpoints for all doses of MPH examined than for
saline. In experiment 2, subjects were divided into long access groups (LgA), rats exposed to six
hour daily MPH self-administration sessions, and short access groups (ShA), rats exposed to one
hour daily MPH self-administration sessions. Subjects in LgA groups administered significantly
more MPH over the course of the 21 sessions, whereas subjects in the ShA groups did not
change in the amount of MPH intake. The combined results demonstrated that rats will self-
administer more MPH on a PR schedule of reinforcement than saline, rats given long access to
MPH self-administration will escalate in the amount of MPH intake, and that rats can be trained
to lever press for MPH without prior lever press training for food or another drug. These results
indicated that MPH use is subject to dysregulated use and abuse, similar to that of other drugs of
abuse.
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80. Adam McCallum and Emilee Knue

Northern Kentucky University

Mentor: Isabelle Lagadic

Investigating Mesoporous Organosilicates as Carriers for the Controlled, Local Delivery of
the Chemotherapeutic Drug Doxorubicin Hydrochloride

Currently, the most effective and common course of cancer treatment is the use of specialized
chemotherapeutic drugs. When administered in high systemic doses, these drugs can cause
severe toxicity to the healthy tissue cells, resulting in hair loss, nausea, anemia, and decreased
immune response. One way to reduce this toxicity while delivering a high concentration of the
drug directly at the tumor site is through drug encapsulation into delivery particulates. Our
ongoing research has focused on mesoporous inorganic-based silica particles as possible carriers
for the anticancer agent doxorubicin (Dox). These mesoporous silicates were synthesized
without and with the presence of organic functional groups — sulfonate (SO3-Na+) and
carboxylate (CO2-Na+) — that can interact with Dox through an ion-exchange process and
increase the capability of conjugating Dox. The non-functionalized (SBA), the sulfonate (SBA-
SO3-Na+) and carboxylate (SBA- CO2-Na+) functionalized mesoporous silicate materials, were
treated with aqueous solutions of doxorubicin in a 4:1 solid-to-drug weight ratio. Based on their
Dox-loading capacity, the materials can be ranked as follows: SBA- SO3-Na+ > SBA- CO2-Na+
> SBA, with SBA- SO3-Na+ capable of loading up to 200 mg of doxorubicin per gram of solid.
The Dox-release profiles from the three Dox-loaded materials in saline solution (0.9 wt% NaCl)
were monitored by UV-Vis at 37°C. The non-functionalized SBA material exhibits a rapid but
incomplete (only 60%) and unreliable release of Dox. Dox releases completely from both SBA-
SO3-DoxH+ and SBA-CO2-DoxH+, but more slowly from the former than the latter.
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81. Aakriti Mehta

University of Louisville

Mentor: Susanna Remold

Household Niches of Pseudomonas aeruginosa

Cystic fibrosis (CF) is a genetic disorder characterized by an inability to battle bacterial
infections in the lung. As CF patients are frequently affected by the activity of Pseudomonas
aeruginosa, this research strived to identify household locations that contain Pseudomonas
aeruginosa infestations in order to develop protocol to minimize exposure. This particular study
focused on the Pseudomonas aeruginosa infestations in the home of a CF patient. This
household was sampled over a two-year period, and analyses yielded information about the
progression and spread over time of the bacteria. Environmental sampling involved swabbing of
different areas around the home that are easily accessible to children. Samples were grown on
Pseudomonas Isolation Agar (PIA). These areas included bathroom drains, pets, houseplants,
toys, and kitchen appliances, among others. In addition, several samples are taken from body
parts of the family members themselves, such as the ear canal and the navel to account for strains
that have adapted to live in the human body. Upon completion of sampling, data analysis
transpired, including inoculation of samples and extraction and amplification of DNA.
Eventually, each sample was sequenced and classified according to known genomes to identify
exact species (distinguishing between Pseudomonas aeruginosa, Pseudomonas putida, other
Pseudomonas, and other species). Also, the locations, where Pseudomonas aeruginosa were
found, were compared from one sampling to the next to identify migration within the home.

82. Kristyn Mickley, Kelly Leech, and M. Erin Alvey

University of Kentucky

Mentor: Patricia Burkhart

Parents’ and Children’s Evaluation of a Child Asthma Self-Management Program

The purpose of this descriptive study was to evaluate the acceptability and helpfulness of a child
asthma self-management program. Following a 16-week study that tested an asthma self-
management intervention to promote children’s adherence to daily peak flow monitoring (PFM),
a program evaluation was completed utilizing a personal interview with each parent/child dyad
(N =77). Ease of use of the PF meter, the importance of PFM, strategies that helped children to
remember to perform daily PFM, and the helpfulness of the overall self-management program
were evaluated. Descriptive analyses of parents’ and children’s self-reports were conducted.
Preliminary data analyses of participants who responded suggest that parents and children,
respectively, reported that PFM (84%, 82%) was easy to perform. Ninety-six percent of the
parent/child dyads indicated that PFM was important to do on a daily basis. Several behavioral
strategies, particularly parent reminders (71%, 66%) were found to help children remember to
perform daily PFM. The overall program was reported to be helpful (95%, 74%) in improving
asthma self-management. Program evaluation from the participant’s perspective is important to
future development of acceptable asthma self-management protocols.
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83. Shawntell Miles

Kentucky State University

Mentors: Williard Mazhawidza and Narayanan Rajendran

Prevailing Adenylsuccinate Lyase of Exiguobacterium Acetylicum Strain SN Using Peptide
Synthetase Primers

For prokaryotic cells, the ability to biosynthesize essential elements such as peptides and
nucleotides for DNA and RNA synthesis is pivotal. The enzyme peptide biosynthetase is critical
to cell survival. In an effort to reveal such peptide synthetase biosynthetic mechanisms in a soil
isolate Exiguobacterium acetylicum, the genomic DNA was probed in a PCR experiment using
peptide synthetase primers. Amplified DNA was resolved by agarose gel electrophoresis and
cloned at our molecular microbiology lab, and then sequenced at University of Louisville
sequence facility. DNA sequence analysis was performed using MEGA 4.1 software. The Blast
search analysis putatively identified our amplicon as Adenylsuccinate Lyase. Further DNA
sequencing analysis and multiple sequence alignments revealed the conserved amino acids
specific to that family of enzymes. Phylogenetic analysis of related bacteria based on matching
sequences revealed close relationships of Exiguobacterium acetylicum strain SN related to some
soil microbes. The revelation of similar microbes with regard to the biosynthetic complex,
adenylsuccinate lyase suggests a potential common evolutionary trajectory amongst the matching
bacteria. Further studies are underway.
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84. Elizabeth Miller

Eastern Kentucky University

Mentor: Doris Pierce

Perceptions of Students with Disabilities of Supports and Barriers to Successful Transitions
from High School to College

The purpose of this research was to describe the perceptions of students with disabilities in
regard to supports, barriers, and changes in daily occupations that they experienced during their
transition into college. Applications from this population have drastically increased over the past
several years. This increase has sparked interest among professionals at several levels including
sociologists, psychologists, and occupational scientists. Theoretical and empirical literature in
this area demonstrates particular needs in self-determination, social skills, academic preparation,
and accommodations for these students. Using a qualitative design while encompassing a
grounded theory method, semi-structured interviews were conducted. Six students aged between
18 and 28, enrolled full-time at Eastern Kentucky University, and registered with the Office of
Services for Individuals with Disabilities were interviewed. Four additional students without
known disabilities were interviewed for comparative purposes. Themes were discovered
identifying areas which were experienced primarily by students with disabilities. Themes
include study challenges, barriers in social involvement, significant support through the
disabilities office, learning self-advocacy, and living with a disability. Recommendations to
post-secondary schools include adding disability awareness into freshmen orientation syllabi,
along with designing social events within the disabilities offices to enhance social participation
amongst all students. Transition into college by students with disabilities has not been
researched within occupational science, and findings will continue to enhance the rising
population’s transition through evidence-based reports and recommendations.

85. James Morris

Bluegrass Community and Technical College

Mentor: Norman Strobel

Effect of Culture Medium on Growth and Yellow Pigment Production by Xanthomonas
campestris pvr. vesicatoria

Xanthomonas campestris pathovar vesicatoria (XCV), a bacterial pathogen of tomato and pepper
plants, secretes xanthan, a high molecular weight gum that is widely used as a food additive.
XCV also deposits in its cell wall the yellow pigment xanthomonadin which functions as an
antioxidant and might also find commercial application. We assessed the effects of three culture
media on production by XCV of total harvested biomass (weight of xanthan plus cells) and on
abundance of XCV cells and xanthomonadin in aqueous suspensions prepared from that
biomass, utilizing absorbance at 600 and 443 nm, respectively. Green bean agar (GBA) favored
the production of xanthan over the production of cells and xanthomonadin. Xanthomonadin
production per Petri plate was 4.0 times greater on tryptic soy agar and 5.3 times greater on
Pseudomonas agar F than on GBA.
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86. Derek Nance, Amy Green, and Justin West

Murray State University

Mentor: Chris Trzepacz

Screening Out the SPAM: Using Suppressor Genetics to Identify Novel Effectors of Fertility
The biology and genetics of the nematode C. elegans makes it an attractive model organism for
elucidating complex biological systems. For example, in many organisms the production of
oocytes and sperm depends upon interactions between germline and somatic gonadal tissues.
PAM-1, the C. elegans paralog of the human puromycin sensitive aminopeptidase, mediates a
signaling pathway that participates in stimulating oocyte maturation. Mutations in pam-1 result
in a reduced brood size and a dramatic increase in embryonic lethality. PAM-1 and its paralogs
are conserved throughout eukaryota and participate in numerous signaling pathways. However,
identification of the other components of these pathways has remained elusive. We have
initiated a genetic suppressor screen to isolate and identify novel components of the PAM-1
signaling pathway. In several separate experiments, we have mutagenized over 90,000 nematode
genomes and have screened the F2 generation of the mutagenized animals for alleles that
suppress the pam-1 phenotype and result in a healthier and more fecund worm. From these
screens we have isolated several suppressor alleles. Using classical genetic mapping techniques
we have mapped one of these alleles, spam-1(akrl), to the right terminus of chromosome IV.
We predict that these suppressor alleles represent novel genes in the pam-1 signaling pathway,
and that identification of these suppressor alleles will provide some insight into the mechanisms
that govern fertility in both C. elegans and humans.

87. Amanda Neace

Northern Kentucky University

Mentor: Timothy Murphy

The Meaning of Community: An Ethnographic Study in the Commonwealth

My ongoing ethnographic study concerns the meaning of community in the Commonwealth of
Kentucky. To complete a holistic analysis of the subject, I apply the research methods of
anthropological participant observation, historical investigation, interviewing, and surveying.
The examined community is a small, politically unincorporated neighborhood in Boone County,
Kentucky, with roots tracing back to a settlement date in 1813. Located along the banks of the
Ohio River and originally established for water transportation, the hamlet has literally risen and
fallen in reverse correlation to the river, enduring a variety of weather-related disasters and
economic near-collapse. Despite these crises, today the neighborhood is thriving due to local
and national preservation efforts and a country charm that attracts tourism. Historical and
contemporary perspectives of the meaning of community and how it influences individual
behavior, the role of the environment in neighborhood development, the relationships formed
between communities that make them interdependent, and the economical ties and variables that
create settlements are at the core of this study. My project goal has been to discover the meaning
of community in a town that has fought against the odds and survived the devastating forces of
nature and economic loss.
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88. Landon Oakes

Western Kentucky University

Mentor: Vladimir Dobrokhotov

Development of Nanospring-Based Device for Quick Remote Diagnostics by Analysis of
Chemical Coumpounds in Human Breath

As human breath analysis further develops as a multi-disciplinary field, it is clear that sensor
development, instrumentation systems and algorithms play critical roles within this research
area. Although much emphasis in the last decade has focused on breath biomarker compound
identification and physiological relevance, we increasingly turn our attention towards portable,
fieldable sensor platforms for non-invasive breath monitoring. In the human body the lungs have
an intimate relationship with the blood: as a result, many volatile compounds from all over the
body can be found in the breath. Because of that people with cancer, asthma, and many other
diseases carry trace amounts of distinctive biomarkers in their breath. Exhaled breath is an ideal
non-invasive medium for any diagnostic test. It is more convenient, efficient and cost-effective
than blood and urine-based testing systems, allowing real-time or near-instantaneous results
delivered at the point of need. Unlike blood, urine and other bodily fluids, exhaled breath is
readily available for non-invasive sampling on a continuous basis. In many ways, breath-based
testing is superior to conventional blood and urine sampling. The research was devoted to the
design of an advanced chemical sensor (electronic nose) based on the novel nanomaterials —
nanosprings. The device is able to determine the concentration of wide variety of chemical
species especially volatile organic compounds (VOCs) — biomarkers of diseases, analyze the data
using a recognition scheme, make a decision about the diagnosis, and send a corresponding
signal with the condition and location of a patient to the doctor’s office.

89. Justin Parrish, Trent Murdock, Kyle Overbey, Joshua Scott,

William Scott Coleman, Robert Stuard, Josh Miller, and Wes Steele
Murray State University

Mentors: David Ferguson, Robert Miller, Robert Hill, Whitney Peake,

William Bailey, and lin Handayani

Plant Breeding, Pest Control, and Remote Sensing to Improve Dark Tobacco Production

Study 1: Evaluation of Dark Fire-cured and Dark Air-Cured Tobacco Varieties

The variety trials at Murray State University are part of a larger tobacco breeding program for
the states of Kentucky and Tennessee. The main emphasis of the breeding program is to
incorporate disease resistance into new varieties or hybrids and to restore the leaf quality to these
new varieties to a level currently found in the older popular disease susceptible varieties. Two
experiments will be analyzed to compare differences between tobacco varieties, hybrids or other
tobacco genotypes. The first experiment was to compare the dark varieties or hybrids that were
fire-cured. The fifteen dark-fired varieties or hybrids were: KT D4, KT D8, DT 538, ms D 2405,
NL Madole, PD 319H, ms D 2404, PD 7309, TR Madole, PD 7312, KY 171, VA 309, KT D6,
PD 7302 and PD 7318. The second experiment was to compare the d