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Welcome to Marshall University! We are pleased to host this year’s
Kentucky—West Virginia LSAMP Annual Research Symposium.
Our beautiful campus is compact, easy to navigate and we
encourage you to take a few moments to explore during your visit.
Encouraging diversity and inclusion opportunities is of utmost
importance at Marshall University and our partnership with the KYWV LSAMP program complements our initiatives perfectly.
Diverse perspectives are essential to good science as is evidenced
by numerous studies. Additionally, national studies show that underrepresented minority
students enroll as STEM majors at the same rate as their counterparts, but graduate at
significantly lower rates. We know that the key to retention will be providing timely and
effective individual support. LSAMP provides robust opportunities that we hope will excite
more underrepresented students to explore, delve into, and thrive in academic and research
programs in STEM fields.
We are please to be a member of this alliance and are eager to continue working with our
partners to attract, retain and graduate more underrepresented students in high-tech fields.
We Are...Marshall!

Jerome A. Gilbert, Ph.D.
President, Marshall University

“Whatever we believe about ourselves and our
ability comes true for us”
- Susan L. Taylor
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Welcome to the Kentucky-West Virginia Louis Stokes Alliance for Minority
Participation (KY-WV LSAMP) Annual Research Symposium. As you
gather, present research, and exchange ideas, we collectively improve our
capacity to engage and teach students in science, technology, engineering,
and math (STEM) fields and expand the effect of our shared work. This
symposium is always a display of the critical assets that every individual
brings to the STEM community, no matter who they are or where they call
home.
The KY-WV LSAMP produces remarkable work and cultivates success among an
extraordinary group of people. In 2016-17 alone, the Alliance supported 286 scholars, sent
two scholars to conduct international research, and emboldened many students to present
their work at conferences nationwide. Alliance institutions granted 360 STEM degrees to
students from underrepresented populations in 2016-17. This number represents a 31
percent increase from the previous year and a 101 percent increase from the first year of
KY-WV LSAMP (2006-07).
To be sure, our collective ability to engage in and expand the boundaries of STEM ensures
a robust and healthy economy. Even more, the success that undergirds LSAMP, when we
engage different people in this work, broadens our understanding of how our education,
research, and engagement affects people and communities.
It is for these reasons that we submitted our proposal for renewal in January 2018. We must
continue to encourage students, faculty, and staff from our region to pursue their passions
and interests in STEM education. The research presented each year at the Annual Research
Symposium is a true testimony of the influence we can make as a collaborative STEM
community through the joint efforts of institutions across our regions.

Eli Capilouto, Sc.D.

President, University of Kentucky
Principal Investigator, KY-WV LSAMP

“You cannot do a kindness too soon because you
never know how soon it will be too late.”
-Ralph Waldo Emerson
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Agenda
Friday, March 1, 2019
Marshall University - Student Center
02:00-04:00 PM

Symposium Registration

02:00-03:00 PM
03:00-03:15 PM

Networking Mixer
Welcome and Introductions

For LSAMP Only
BE5

Maurice Cooley,

Marshall Assoc. VP for
Intercultural Affairs and KY-WV
LSAMP Coordinator

BE5
BE5

Fara Williams,

KY-WV LSAMP Director

03:15-04:00 PM

KY-WV LSAMP

Fara Williams,

BE5

KY-WV LSAMP Director

International Experiences

KY-WV LSAMP Scholars
Lloyd Bartley, UofL
Edwina Barnett, WVSU
Sarah Hodges, UK
Asare Nkansas, UK

04:00-07:30 PM

07:30-09:00 PM

Dinner
Preparing for International
Sarah Hodges, UK Scholar
Research
Networking Mixer / One-on-One Clinic

BE5

BE5
BE5
BE5

For the General Public & KY-WV LSAMP
Saturday, March 2, 2019
Marshall University - Student Center
08:00-10:00 AM

Symposium Registration and Refreshments

09:00-09:30 AM

Welcome and Introductions

Girmay Berhie, Ph.D.,

Marshall Assoc Dean of Research
and LSAMP Coordinator
David Miller, Ph.D.,
KY-WV LSAMP Co-PI

1st Floor Lobby
Don Morris Room

Fara Williams,
09:30-10:30 AM

Keynote Presentation

10:30-10:45 AM

Pictures

Don Morris Room
Fountain/Staircase

10:45-11:00 AM

Break

11:00-12:00 PM

Oral Presentations

11:00-12:00 PM

High School Session

12:00-01:30 PM
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KY-WV LSAMP Director
Tyrone Hayes, Ph.D.,
Professor, Integrative Biology, UC
Berkeley

See Presentation List

Don Morris Room
TBD

Networking Lunch

John Marshall
Dining Room
Shawky Dining
Room

12:00-01:30 PM

Alliance Meeting Lunch

KY-WV LSAMP

01:30-03:00 PM

Recruitment Tables

See Recruitment List

Don Morris Room

01:30-02:15 PM

Poster Session 1 - Odd #'s

See Presentation List

Don Morris Room

02:15-03:00 PM
03:00-03:30 PM

Poster Session 2 - Even #'s
Closing / Recognition
Presentations

See Presentation List
Fara Williams,

Don Morris Room
Don Morris Room

Administration, Campus
Coordinators, and Invited Guests

KY-WV LSAMP Director

Funded by the National Science Foundation

Notes

KY-WV LSAMP is funded by the National Science Foundation grant number HRD 1305039.
Any opinions, findings, and conclusions or recommendations expressed in KY-WV LSAMP material are those of the author(s) and do not necessarily reflect the views of
the National Science Foundation or the University of Kentucky.
KY-WV LSAMP does not discriminate on the basis of race, color, national origin, sex, disability, ethnicity, religion, sexual orientation, veterans' status, or age in its
programs and activities.
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Speaker Biographies
Dr. Tyrone Hayes received his BA and MA
degrees in biology from Harvard University and
his Ph.D. from the University of California,
Berkeley. He worked as a National Science
Foundation postdoctoral fellow and is now a
professor of integrative biology at UC Berkeley.

His work is transforming biology one battle at a
time. From a very early age, he knew that he was
interested in biology, amphibians in particular.
Always fascinated by frogs and toads, this
fascination has turned into a reality and a career.
Dr. Hayes's work paves the way for an
integrative approach to understanding how an
organism reacts to changes in its environment.
His work includes studies on how exogenous
hormones and endocrine disruptors influence developing tadpoles. His work
has gained international recognition for results demonstrating how atrazine (a
wildly used pesticide which is found in groundwater, local streams & ponds)
has been shown to alter reproductive development in frogs even at extremely
low levels.
Beyond this, Tyrone has acted as a role model to minorities wanting to enter
science. He has won numerous teaching awards, conservation awards &
recognition as a leader in the scientific community. In 2004, Hayes received
the President’s Citation Award from the American Institute of Biological
Science. In 2005, he was awarded the National Geographic Emerging Explorer
Award and the Jennifer Altman Award.
More can be learned about his current research at
https://vcresearch.berkeley.edu/faculty/tyrone-b-hayes.
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International Experiences
Student Panel

school.

Sarah Hodges is a senior in the Chemistr y Depar tment at the Univer sity of
Kentucky. She has conducted research at the University of Kentucky Center for
Applied Energy Research (CAER). In her time at UK CAER Sarah has been
awarded a UK Summer Research Grant, a Kentucky Established Program to
Stimulate Competitive Research, Research Scholars Program (EPSCoR RSP)
Grant, a Midwest Coal Ash Association Research Stipend, and was the youngest
person to ever win an American Coal Ash Association Educational Foundation
Scholarship in 2017. Sarah was the first KY-WV LSAMP Scholar to conduct
research in France as part of a National Science Foundation international
Research Experience for Undergraduates (iREU) program. She spent summer
2017 in Grenoble. After graduation in May 2019, Sarah plans to attend graduate
Asare Nkansah is a senior , computer science major at the Univer sity of
Kentucky. He has conducted research at Argonne National Laboratory, the
University of Kentucky, and the University of Bordeaux (as a participant in the
France iREU) in the fields of distributed memory parallelism, graph theory, and
computational chemistry, respectively. He has also co-authored in two peerreviewed publications in the past year. Asare will be graduating this May and is
looking to pursue a PhD in Artificial Intelligence.
Edwina Barnett is a senior , biology major at West Vir ginia State Univer sity.
Edwina is an accomplished researcher. She won 1st place in the poster
presentation competition at the Association of the 1890 Research Directors 18th
Biennial Research Symposium. Additionally, Edwina conducted research during
Summer 2018 in Costa Rica as part of the Costa Rica Research Experience for
Undergraduates. The Costa Rica REU is run by the Organization for Tropical
Studies at Duke University. Currently, Edwina is conducting research at the
WVSU Research and Development Corporation.
Lloyd Bartley is a senior , biochemistr y major at the Univer sity of Louisville.
Summer 2018, Lloyd presented his research, “A CRISPR Platform for Rapid and
Inducible Genome Editing in Human Non-Small Cell Lung Cancer Cells,” at the
iREU 2018 France/USA Workshop in Toulouse, France. He has been accepted
to the iREU to conduct research in Toulouse summer 2019. After graduation,
Lloyd is planning to enroll into a PhD program, hoping to focus on cancer
biology. He also plans to travel and play a lot of Xbox.

Page 7

KY-WV LSAMP 11th Annual Research Symposium

Louis Stokes
Louis Stokes and his brother, Carl, grew up in an impoverished part of
Cleveland. After serving in the US Army during World War II, he worked
for the US Department of the Treasury during the day while attending Case
Western Reserve University at night. He earned a law degree from
Cleveland-Marshall College of Law.
Congressman Stokes represented his Ohio District in the US House of
Representatives for 30 years. Elected on November 6, 1968, he was the first
African American member of Congress from the state of Ohio. The thrust of
his career focused on advocacy for the poor and disadvantaged, especially those in urban
America. He sponsored legislation to help people of color enter the intelligence community,
fought for adequate housing for the poor, and oversaw the passage of the Disadvantaged
Minority Health Improvement Act of 1989. Other legislative efforts included the
sponsorship of programs for minority professionals in health and science and engineering at
the National Institutes of Health and the National Science Foundation, respectively. He
served under six presidents during his 30 years in Congress. Congressman Stokes passed
away in 2015. http://lsmce.org/lsamp-community/about-louis-stokes/

Dr. A. James Hicks was named LSAMP program

director in 1997. He received a Ph.D. in biology from the University of
Illinois at Urbana and additional training at Harvard University, the
National Institutes of Health, and the Missouri Botanical Gardens. When
Dr. Hicks took over LSAMP, there were 25 Alliances in the nation. Today,
there are over 40 active LSAMP alliances with over 600 colleges and
universities involved in increasing the quality and quantity of students
from underrepresented populations who receive degrees in science, technology,
engineering, and mathematics (STEM) disciplines.

Dr. LeRoy Jones II is the Dean and Professor of

Chemistry in the College of Arts & Sciences at Chicago State
University . Prior to joining CSU, Dr. Jones was a Research Scientist for
BP Amoco Chemicals in Naperville, Illinois, and received an Honorable
Discharge from the United States Army Reserves. He started as a rotating
Program Director for the LSAMP Program in 2017 and will return to his
home institution in 2019. He received a B.S. degree in chemistry with a
minor in religious studies from Bradley University, a Ph.D. in organic chemistry from the
University of South Carolina at Columbia, and served as a Postdoctoral Scholar in
organometallic chemistry at Caltech. He also completed an American Council on Education
Fellowship at Hampton University (ACE Class of 2010-11).”
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Thank you!
KY-WV LSAMP would like to offer a huge thank you to those who have helped to make this year’s
Annual Research Symposium such a wonderful success.
The UK Office of the President provides continuing support for the KY-WV LSAMP program,
administrative assistance, and has provided gifts for the speakers.
The UK Office of Institutional Diversity provides the KY-WV LSAMP program with administrative
assistance.
KY-WV LSAMP would like to give a large thank you to the Marshall University LSAMP staff and
associates for their priceless assistance in planning and implementing this event. Those
individuals are: Maurice Cooley, Assoc. VP, Office of Intercultural Affairs and LSAMP Campus PI;
Dr. Girmay Berhie, Professor, Health Informatics and LSAMP Campus Director; Shaunte Polk,
Sponsored Programs Administrator; and Lisa Allen, Office of Multicultural Affairs Program
Manager.
KY-WV LSAMP would like to thank William Carter, Student Center Operating Business Manager,
and Casey Hall, Facilities Scheduling Manager, for their help in selecting and reserving space.
KY-WV LSAMP would like to thank Nicole Alvarado, Director of Sales for the Hampton Inn,
Towne Home Suites, and Fairfield Inn and Suites. Her assistance in reserving lodging for the
scholars and coordinators was invaluable.
KY-WV LSAMP would like to thank Sodexo Catering especially Eric Baker, Catering Manager.
KY-WV LSAMP would like to thank the UK Office of Undergraduate Research for printing the
program posters for the symposium.
KY-WV LSAMP would like to thank all the Volunteers including those who provided transportation
for the scholars and those who assisted with the registration table.
Most of all, KY-WV LSAMP would like to give a special thanks to the research Mentors. This
program would not be the success it is without the expert support and guidance mentors provide to
the scholars as they explore and enhance their research and scientific skills. We cannot say “thank
you” enough.
KY-WV LSAMP would especially like to thank the National Science Foundation and the LSAMP
program director, A. James Hicks, Ph.D., Leroy Jones, Ph.D., and Martha James for their
continued support of the program.
KY-WV LSAMP is eternally grateful for the hard work and dedication of the KY-WV LSAMP Staff
on each campus. Their mentoring and guidance keeps scholars on track academically and
professionally, so they are ready for the rigors of graduate schools, academia, and/or industry
careers.
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Notes
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KY-WV LSAMP Program Administration
Eli Capilouto, Sc.D., KY-WV LSAMP PI, pr es@uky.edu, 859-257-1701
Dr. Eli Capilouto (Principal Investigator for KY-WV LSAMP) became the 12th
President of the University of Kentucky on July 1, 2011. Under his leadership, the
$3.5 billion flagship and land grant research university has gained significant
momentum in fulfilling its multi-faceted mission of teaching, research, service and
health care. Dr. Capilouto has led a process to enrich UK’s academic experience by
investing in priorities that maintain affordability and access; support the institution’s
talented faculty and staff; and revitalize the living, learning and research facilities
across campus. Under Dr. Capilouto’s leadership, the University of Kentucky is undergoing a
significant physical transformation of its academic, research, residential, health care and community
spaces. Through partnership, increased philanthropyand effective financial management, UK is selffinancing the vast majority of its more than $2.1 billion infrastructure development. Dr. Capilouto is
committed to enhancing UK’s research enterprise and graduate education programs through highquality partnerships, both domestic and international, and by recruiting and rewarding top scholars
across the world. Recently, UK’s Markey Cancer Center earned National Cancer Institutedesignation (NCI); making it one of 22 universities with the trifecta of federal research awards: NCI,
Clinical Translation Science Award (CTSA) and an Alzheimer’s Disease Center. A native of
Alabama, Dr. Capilouto previously served as Provost of the University of Alabama-Birmingham
(UAB) and Dean of the UAB School of Public Health. He holds several undergraduate and graduate
degrees from schools within the University of Alabama system, and a Doctorate in Health Policy
and Management from Harvard University.
Johné Parker, Ph.D., Co-PI, johne.par ker @uky.edu, 859-218-0647
Dr. Johné Parker serves as the lead Co-PI of KY-WV LSAMP. She received a
BS, MS, and Ph.D. in mechanical engineering from the Georgia Institute of
Technology and worked in industry for six years before completing her graduate
degrees. Dr. Parker is currently an Associate Professor at the University of
Kentucky. Her research interests include systems and controls, automation, radio
frequency identification and science/technology policy.
Fara Williams, Program Director, far a.williams@uky.edu, 859-218-6326
Fara Williams received a BS in elementary education/middle level science from
Oklahoma State University. She taught for seven years in public and private
schools where she received a wide range of experience working with students
from 3 years old through high school. For 8 1/2 years, Ms. Williams worked with
the Oklahoma LSAMP. During those years, OK-LSAMP saw a significant
increase in the number of program participants and in annual symposium attendees. In October
2015, Ms. Williams became director of the KY-WV LSAMP and is working to increase the quality
and quantity of LSAMP programming and participants in the region.
Mark Pittman, Program Manager, mar k.pittman@uky.edu, 859-323-4543
Willie Pearson, Jr., Ph.D., Program Evaluator, kingvassie@comcast.net, 404-385-2265
Ed Marshall, Program Evaluator, edmar shall06@gmail.com, 215-746-0575
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Bluegrass Community and Technical College
Charlene Walker, Charlene.walker@kctcs.edu, 859-246-6438
Charlene Walker received a bachelor’s degree in social work and a master’s degree
in counseling from Eastern Kentucky University. Currently, she is the Vice
President of Multiculturalism and Inclusion and Professor in student development
and counseling. Ms. Walker has received recognition by the Urban League and has
conducted numerous presentations on issues related to sexism, racism, and classism.
Centre College
John Wilson, Ph.D., john.wilson@centre.edu, 859-238-5409
Dr. John Wilson received his BS in mathematics from the University of the South
and his MS and Ph.D. from the University of North Carolina. Currently, Dr. Wilson
is the H.W. Stodghill, Jr. and Adele H. Stodghill Professor of Mathematics at Centre
College and serves as the chair of the Division of Science and Mathematics. Dr.
Wilson’s research interests include using math to develop efficient and reliable
methods of transmitting and sorting information.
Kentucky State University
Kazi Javed, Ph.D., Co-PI, kazi.javied@kysu.edu, 502-597-6722
Dr. Kazi Javed received a BS in physics and chemistry from Dickinson College and
a MS and Ph.D. in chemical engineering from Clarkson University. Currently, Dr.
Javed is an Associate Professor of chemistry at Kentucky State University. His
research interests include hazardous and radioactive waste treatment technology,
carbon nanotechnology and membrane platforms for environmental and energy
applications.
Marshall University

Maurice Cooley, cooley@marshall.edu, 304-696-5430
Maurice Cooley earned a BS in sociology and a Master of Arts in counseling from
Marshall University. Mr. Cooley joined the Marshall University staff in 2003 as the
Director of the Center for African American students. Currently, he is the Associate
Vice President for Intercultural Affairs.
Girmay Berhie, Ph.D., berhei@marshall.edu, 304-696-2718
Dr. Girmay Berhie received an MS of social work from Saint Louis University, an
MS in information systems from Marshall University, and a Ph.D. in public policy
and administration with a concentration in research methodology. Additionally, Dr.
Berhie has taken courses from the John Hopkins University School of Hygiene and
Public Health. Dr. Berhie specializes and lectures in global health, program
planning and evaluation, biostatics, public health research, health service research, hospital
information systems, health informatics and electronic health records. Currently, Dr. Berhie is a
Professor and Program Director of Health Informatics at Marshall University.
University of Kentucky
Raúl Torres, raul.torres@uky.edu, 857-323-2722
Raúl Torres received a BA in Comparative Ethnic Studies from Washington State
University. Upon graduation, Mr. Torres worked at the WSU Office of Research as
an office assistant, where he learned some of the intricacies of working in higher
education. Currently, Mr. Torres is enrolled in the MS in Higher Education program
in the College of Education at University of Kentucky.
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University of Louisville
V. Faye Jones, MD, Ph.D., MSPH, vfjone01@louisville.edu, 502-551-8624
Dr. Faye Jones received her BS in biology from Western Kentucky University and her
MD, Masters of Science and Public Health, and Ph.D. in epidemiology from the
University of Louisville. Dr. Jones also completed a fellowship in Executive Leadership
in Academic Medicine at Drexel University College of Medicine. Currently, she is the
Associate Vice President of Health Affairs / Diversity Initiatives for the Health
Sciences Center campus at the University of Louisville as well as a Tenured Professor and Vice
Chair of Pediatrics. Dr. Jones’ research interests include health disparities, foster and kinship care,
and culturally competent educational curriculum.
West Virginia State University
Hannah Payne., hannah.payne@wvstateu.edu, 304-553-8218
Hannah Payne received a BS in biology and an MS in biotechnology from West
Virginia State University. Currently, she is the Director of the Center for the
Advancement of Science, Technology, Engineering and Mathematics (CASTEM)
and the Assistant Program Director for 4H Youth Development at West Virginia
State University. Mrs. Payne delivers professional development sessions for
students across the campus and coordinates K-12 outreach efforts in hopes of contributing to a
strengthened STEM pipeline in West Virginia.
Ami Smith, Ph.D., smitham@wvstateu.edu, 304-204-4305
Dr. Ami Smith received a BS in biology from West Virginia State University and a
Ph.D. in biosciences from the University of Exeter. Currently, Dr. Smith serves as
the Associate Vice President for Public Service at WVSU. In her position, she
assists in developing, maintaining, and showcasing WVSU’s outreach, public
service and extension activities.
West Virginia University
David Miller, Ph.D., Co-PI, millerd@math.wvu.edu, 304-293-2011 ext. 2323
Dr. David Miller received his BS in mathematics and engineering physics from
Missouri State University. He received an MS in applied mathematics and a Ph.D.
in mathematics with specialization in undergraduate math education from
Oklahoma State University. Currently, Dr. Miller is an Associate Professor at West
Virginia University and Undergraduate Program Director in Mathematics. Dr.
Miller’s research interests include undergraduate math education, cognitive science, and STEM
education.
Western Kentucky University
Charles McGruder, Ph.D., mcgruder@wku.edu, 270-745-5277
Dr. Charles Mcgruder received his BS from the California Institute of Technology
and his Ph.D. from the University of Heidelberg. He is a past president of the
National Society of Black Physicists and was appointed to the National Research
Council’s Committee on Astronomy and Astrophysics in 2005. Currently. Dr.
McGruder is the William McCormack Professor at Western Kentucky University.
His research interests include construction of a wide-wide network of fully robotic imaging
telescopes, extrasolar planets, and gamma-ray bursts.
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Oral Presentation Abstracts
INFLUENCE OF COVER CROPS ON SOYBEAN CANOPY
DEVELOPMENT
Authors: Gustavo Camargo Silva, Erin Haramoto
University of Scholar: Western Kentucky University, Bowling Green, KY, USA
Location of Research: Kentucky, USA
Funding: United States Department of Agriculture
Mentor: Erin Haramoto, University of Kentucky

11:00-11:15

This study analyzed the relationship between different cover cropping methods and the development of the
canopy in soybeans to determine whether winter cover crops can be a hindrance to grain crops. While cover
crops provide many benefits to producers and to the environment, some farmers are still worried about how
cover crops might affect their cash crop. This study is intended to verify if this is a reasonable worry. There
were nine treatments that combined two species (rye and wheat), two seeding rates (30 pounds of seed per acre
and 100 pounds of seed per acre) and two planting methods (drilled and broadcast planting), as well as an
untreated control. Pictures of the soybean canopy were taken once a week and analyzed with ImageJ, a
software for image analysis. The software filtered green pixels in the pictures and calculated the percentage of
green pixels to the rest of the image, which is associated to percent canopy closure. The experiment revealed
that, except for one, none of the treatments had any significant difference of canopy closure two months after
planting. The one that did, broadcast rye at 100 pounds per acre, did not show a large divergence from the
control – only 2.3%. This means that cover cropping is a feasible practice that provides many benefits for the
farmer while causing no or minimal damage to soybean canopy closure.

DETECTING AND PERFORMING FLYPES USING PLANAR DIAGRAM
CODES
Author: Trivan Menezes
University of Scholar: Western Kentucky University (Gatton Academy)
Location of Research: Western Kentucky University, Bowling Green, KY, USA
Funding: Gatton Academy Research Internship Grant
Mentor: Dr. Claus Ernst, Western Kentucky University

11:15-11:30

The planar diagram code (PD code) of a knot diagram is an encoding of the diagram easily manipulated by a
computer. A flype is a 180-degree rotation of a part of a knot diagram called a tangle. Given a minimal
diagram of an alternating knot, all other minimal diagrams of the knot can be reached through a finite
sequence of flypes. This talk will discuss a method to detect which tangles are flype-able in a given knot
diagram by relating its PD code to a tree structure, and a method to perform the flypes by modifying the
diagram’s PD code. Performing all possible flypes will yield a list of all minimal diagrams of the given
alternating knot. This can be used to calculate knot invariants—functions which can distinguish different
knots.

“Tell me and I forget. Teach me and I
remember. Involve me and I learn.”
- Benjamin Franklin
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Oral Presentation Abstracts
EMBRYONIC HYPERGLYCEMIA IS ASSOCIATED WITH ABNORMAL
PHOTORECEPTOR AND MÜLLER GLIA CELL DEVELOPMENT
Authors: Sajana Dumre, Kayla Titialii, Dr. Ann Morris
University of Scholar: University of Kentucky
Location of Research: University of Kentucky, Lexington, KY 40508, USA
Funding: KY-WV LSAMP, The Diabetes Research Center at Washington University
Mentor: Dr. Ann Morris, University of Kentucky, Department of Biology

11:30-11:45

Diabetic retinopathy, which is a known complication of uncontrolled diabetes or recurring states of
hyperglycemia, has been shown to result in abnormal photoreceptors and aberrant vasculature in the eye. Little
is known though, if there are complications that result from hyperglycemia that is experienced in the
developing embryo. The purpose of this study is to determine whether embryonic hyperglycemia results in
abnormal development of rod and cone photoreceptors as well as other cell types in the retina. The zebrafish
lines used were the XOPS:GFP, TaC:eGFP, and GFAP:GFP, which fluorescently mark the rods, cones, and
Müller glia, respectively. The treatments used to induce hyperglycemia were 50mM Glucose +/- 10µM
Dexamethasone and controls were 50mM mannitol and untreated fish water. Adult zebrafish were in-crossed
and treated from 10 hours to 4 days post fertilization (dpf). Following treatment, larval heads were dissected,
fixed in paraformaldehyde, and prepared for cryosection by immersion in sucrose. Immunohistochemistry on
retinal sections was used to label cells in the retina and the slides were imaged on an inverted fluorescent
microscope. Morphology and cell counts of rod and cone photoreceptors and Müller glia were quantified and
compared between the control and the hyperglycemic larvae.
Our results suggest that embryonic hyperglycemia results in changes in retinal development. Glucose +/dexamethasone treatments resulted in a reduction in the red/green double cones and an increase in Müller glia
cells. Due to the structural and functional similarities in retinal photoreceptor cells of zebrafish to that of
humans, these results suggest that uncontrolled hyperglycemia during pregnancy may disrupt retinal
development in the fetus. Further investigation into the mechanism whereby hyperglycemia alters
photoreceptor development may lead to an advancement in finding treatments for neonates that face similar
hyperglycemic environment during the fetal developmental phase.
A RECAPITULATION ON THE ENGINEERING DESIGN PROCESS &
THE USEFULNESS OF 3D PRINTING FOR PROTOTYPING
Author: Arrah C. Calvin
University of Scholar: Western Kentucky University
Location of Research: Center for Energy Systems, Bowling Green, KY, 42101
Funding: National Science Foundation, KY-WV LSAMP
Mentors: Dr. Farhad Ashrafzadeh & Dr. Charles McGruder, WKU

11:45-12:00

When designing and improving upon products, a common job of any engineer, there is an emphasis on
utilizing the engineering design process properly. This abstract will inform the average person of using the
engineering process, and it will give real life examples along with a brief discussion of 3D printing being a
feasible manner of prototyping. The engineering design process is done by identifying, defining, and
researching a problem or need then developing, choosing, and designing a solution to the need. Finally, the
process is completed by prototyping, testing, and redesigning the selected solution looping until a final product
is made. Following order isn’t important to completing the process, so it is often that a product is made and
refined down to a fully functional product. Additionally, designing a product correctly to fit both form and
function is substantial, so building a prototype needs to be cost effective when on a budget. To create a full
prototype of a newer version with slight alteration is costly and inefficient, and to avoid this a small-scale
version is useful to properly determine form and function. 3D printing is a simple and effective means to
creating small-scale versions. Being quick and painless to produce parts, no time is wasted, and small
variations can be added with ease and reprinted. With the advancements of 3D printing it is also plausible that
future manufacturing will include 3D printing. So, with the engineering design process it is helpful to use 3D
printing as a means to make a prototype because of its cheap and quick production value.
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“Education breeds confidence. Confidence breeds
hope. Hope breeds peace”
-Confucius

Page 16

Funded by the National Science Foundation

Poster Presentations
28

Savannah

14

Zedan
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Asare

Nkansah
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2

Maria
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Marshall

Exercise Science

5
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24

Darian

Parker

UK

Mech. Engineering

26

Julia

Parker

UK

Biosystems Engineering

9

Ja'Keshia

Peterson

WVSU

Biology

15

Ishita

Sharma

Marshall

Biology

7

America

Silva
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Biochemistry

16

Mwenda

Singai

WKU

Bioengineering

3
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Health Science

23
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19
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WVU
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Mya
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WVU
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“The beautiful thing about learning is that no
one can take it away from you”
- B.B. King
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Poster Presentation Abstracts

P01

AN ANALYSIS OF TORNADOES SPAWNED BY LAND-FALLING
HURRICANES
Authors: Raquel Dominguez
University of Scholar: Western Kentucky University, Bowling Green, KY,

USA
Location of Research: Bowling Green, KY
Funding: National Science Foundation, KY-WV LSAMP
Mentor: Xingang Fan, Western Kentucky University

In this analysis, tornadoes spawned by land-falling hurricanes are examined. Throughout this
examination, it was found that hurricane activity has increased dramatically over the time period of
the past years. The cause of this is due to multiple factors such as climate change and El Niño.
Tornadoes occurring due to hurricanes can cause extensive damage, as they are short lived but can
become quite violent. Therefore, it is critical to be knowledgeable about the breakout that takes
place 24 hours following landfall, as that is the time in which supercell formation is most likely.
Historical data of hurricanes and tornadoes up to the current year are analyzed to find the statistical
characteristics of the frequency, intensity, and damage of hurricane-spawned tornadoes. Then, some
environmental conditions of the land-falling hurricanes were studied to find out the differences as
well as similarities between hurricanes that spawn tornadoes and those that do not, which lays
foundations for building future statistical models to predict hurricane-spawned tornadoes.

P02

THE STUDY OF BONE MORPHOLOGY IN CANIDS
UNDERSTAND DIFFERENCES IN SPEED VS. ENDURANCE
Authors: Maria Ovalle, Kumika Tome, Habiba Chirchir
University of Scholar: Marshall University
Location of Research: Huntington, WV
Funding: KY-WV LSAMP, National Museum of Natural History, Smithsonian Institute
Mentors: Kumika Toma, Habiba Chirchir

TO

The purpose of this study is to understand the difference in trabecular bone (spongy bone found in
ends of long bones) morphology among canids (foxes, coyotes, wolves and dogs) adapted for speed
in comparison to endurance. Our study predicts, that animals adapted to endurance running (wolves,
coyotes, some dog breeds) will have low trabecular bone density as an adaptation to minimize mass
and consequently decrease energetic demands of moving the skeleton for long distances conversely,
those adapted for speed (foxes, and some dog breeds) will have greater trabecular bone density
because of the shorter distances. The data was acquired using high-resolution micro-CT images,
which will then be quantified to obtain estimates of trabecular bone density and architecture.

P03

THE SIGNIFICANCE OF Na/K-ATPase SIGNALING AND ROS IN
OBESITY
Authors: Gretel Toloza Alvarez, Cameron Brickman, Rebecca Pratt, Jiang
Liu, and Joseph I. Shapiro
University of Scholar: Marshall University
Location of Research: Huntington, WV
Funding: AHA GRA: 18UFEL33960330, AHA GRA Summer Undergraduate Student Research
Program at Marshall University, and JCESOM matching funds
Mentor: Dr. Jiang Liu and Joseph I. Shapiro
Obesity is a serious disease that has reached worldwide epidemic proportions, and oxidant stress is a
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contributor to the negative prognosis of obesity that can be locked in an amplification loop that
causes further damage in the body. Activation of Na/K-ATPase signaling function stimulates
oxidant stress both in vitro and in vivo. We hypothesize that activation of the Na/K-ATPase
signaling causes an increase in oxidative stress, which can exacerbate conditions such as obesity. To
test these hypotheses, murine pre-adipocytes 3T3 L1 cells were grown in culture medium with
exposure to various conditions, including ouabain (a ligand of Na/K-ATPase signaling) and
adipogenic medium (AM). Upon treatment, AM and/or ouabain was administered. AM has added
insulin, dexamethasone, and indomethacin, to cause differentiation of fibroblasts into adipocytes.
For 7 days, the cells are given various treatments. On day 7, the cells were pelleted, and whole cell
lysates were prepared using TGH buffer plus protease inhibitors. Western blots for Na/K-ATPase
signaling (activation of c-Src), oxidative stress marker (protein carbonylation), and adipogenic
markers (FAS, CEBPa) were performed. Our data showed that the increases in oxidant stress caused
by activation of Na/K-ATPase signaling increases adipogenesis, seen through the increase in
adipogenic markers and increase of presence of adipocytes by oil red o staining. Our results suggest
a potentially complex interaction between the Na/K-ATPase signaling, oxidative stress, and obesity
that has not been previously explored. (Supported by AHA GRA: 18UFEL33960330, AHA GRA
Summer Undergraduate Student Research Program at Marshall University and JCESOM matching
funds).

P04

AN IN VITRO STUDY ON SKIN PROTECTION ACROSS THE UV
SPECTRA
Author(s): Cheyenne Boone
University of Scholar: Kentucky State University, Frankfort, KY, USA
Location of Research: Kentucky, USA
Funding: National Science Foundation, KY-WV LSAMP
Mentor(s): John May and Megan Combs (University of Kentucky), Dr. Kazi Javed (Kentucky State
University)

Skin cancer is the number one cancer in the United States. Lack of awareness of how harmful UV
radiation is could be the cause of the over two million cases reported since 2012. It appears that
there is not a lot information on the active ingredients used in sunscreens. Some of the compounds
have been linked to birth defects, hormone disruptions, and the bleaching of coral reefs. Samples of
commonly used sunscreens (both sprays and creams), cosmetic foundation, essential oils, lotions,
and three pure organic actives were tested at specific concentrations and ran through a UV
spectrometer. The results have shown that there is little to no protection being provided in the UVA
spectra (320-400 nm) which makes up over 95% of the radiation that we are exposed to daily.
Although UVB rays (320-290 nm) are considered to be the main source of sunburn and cancer, it
cannot be ignored that UVA rays can produce the same outcome, especially since it penetrates the
skin deeper than UVB rays. By producing active ingredients that effectively block UVA light and
the lower end of the visible spectra (such as blue light), broad spectrum protection can be achieved.

P05

MODERNIZATION AND ENHANCEMENT OF VALIDITY FOR
FIRING DISTANCE ESTIMATIONS IN FORENSIC SCIENCE
Authors: Oriana Ovide, Courtney Vander Pyl, B.S, Bayram Yuksel, PhD, and
Tatiana Trejos PhD
University of Scholar: West Virginia University, Morgantown, WV, USA
Location of Research: Department of Forensic and Investigative Science, West Virginia University,
Morgantown, WV, 26505, USA
Funding: KY-WV-LSAMP, SURE
Mentor: Dr. Tatiana Trejos, West Virginia University
In firearm related crimes, an estimation of the firing distance can assist to differentiate between a
homicide, suicide or accidental shooting, and reveal essential details in the reconstruction of the
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events. Through funding from the KY-WV-LSAMP program, I was able to conduct research to
improve the methods for conducting firing distance determination. Current methods for distance
determination use chemical tests that change color in the presence of gunshot residue. For example,
the Griess test and the sodium rhodizonate test change color in the presence of nitrites and lead,
respectively. Although these tests are practical, they lack selectivity and are highly subjective. Laser
-Induced Breakdown Spectroscopy (LIBS) is an analytical instrument that provides superior
selectivity and sensitivity than color tests, enhancing the reliability of shooting distance analysis. In
this study, two different handguns each using a different primer were fired onto colored, and
patterned fabrics at known distances. Results show that LIBS offers more accurate results than color
tests. LIBS can modernize current firing distance determinations, as it is suitable for identification of
more elements used in modern ammunition, it generates 3D-chemical images of the spatial
distribution of FDR for more objective estimations of shooting distance, and has the potential to be
used at the laboratory and on-site at the crime scene.

P06

CYTOTOXICITY OF PLATINUM (ii) ANTICANCER COMPOUNDS
IN MAMMALIAN CELL LINES
Authors: Koji Bernaby, Jessica Schlabach, and B. Blairanne Williams
University of Scholar: Western Kentucky University
Location of Research: Bowling Green, KY
Funding: KY-WV LSAMP
Mentor(s): Dr. B. Blairanne Williams, Western Kentucky University
There are three FDA approved platinum-based anticancer drugs that are used in chemotherapy:
cisplatin, carboplatin, and oxaliplatin. While they all influence cell death in a similar way, by
forming a Pt-DNA adduct that induces apoptosis, they have unique structures, and cancer cell types
do not respond to them equally. However, it is unknown how the structure of these compounds
influences toxicity. Therefore, it is proposed that the size of the ligands attached to the platinum
atom influences the cell-type-specific toxicity of these compounds by mediating platinum uptake
and efflux. In this work, platinum(II) compounds with novel structures are used to establish a base
line toxicity in each cell line, a noncancerous human embryonic kidney (HEK 293) line and a
metastatic testicular cancer (NTERA-2) line, by examining their cell viability. Cell viability is
assessed by running MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) assays.
Specifically, HEK 293 cells and NTERA-2 cells are treated with the cisplatin derivative dichloro
(ethylenediamine)platinum II ([Pt(en)Cl2] , en = ethylenediamine) at various concentrations ranging
from 0μM to 150μM. It is predicted that the absorbance values will decrease as the concentration of
the platinum compound increases. IC50 values, which are the concentration at which half of the cells
survive, are used to compare cellular responses of these respective cell lines; once IC 50 values are
calculated, the platinum concentration within the cell will be determined at the concentrations of the
compound that produce similar levels of toxicity. By studying these novel structures of these
platinum compounds and how they regulate toxicity, platinum-based chemotherapeutics with a
better efficacy can be made.

P07

GYY4137,
A
H 2S
DONOR
MITIGATES
HYPERHOMOCYSTEINEMIC EFFECT IN RENAL REMODELING
Authors: America Silva, Sashi Papu John, Sathnur Pushpakumar, Utpal Sen
University of Scholar: University of Louisville, Louisville, KY, USA
Location of Research: Louisville, KY, USA
Funding: NIH – R25 Short-Term Training Program to Increase Diversity in Health-Related
Research and NIH Grant Support – DK104653
Mentor: Dr. Utpal Sen, University of Louisville
Homocysteine (Hcy), an amino acid naturally synthesized in the body and a thiol derivative
formed by the demethylation of methionine is a critical intermediate in methionine metabolism.
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Under certain pathological conditions levels of Hcy is elevated leading to hyperhomocysteinemia
(HHcy). Development of HHcy has been predominantly associated with both genetic changes and
cofactor deficiencies, especially vitamin B12 or folate that are heavily involved in methionine
metabolism. HHcy is commonly seen in patients with kidney disease impacting amino acid
excretion due to deficiency of specific enzymes involved in Hcy metabolic signaling pathways. Hcy
metabolizes to release endogenous hydrogen sulfide (H2S), an antioxidant and vasodilator, which is
decreased following HHcy conditions leading to vascular resistance, collagen deposition and renal
remodeling.
Caveolin-1(Cav-1), an important protein marker of caveolae are lipid rafts found as plasma
membrane invaginations. Caveolin is involved in the development of lung diseases, fibrosis and
cardiovascular diseases and its deletion is known to mitigate hypertension. There are correlations
that decreased caveolin in endothelial cells occur in the presence of Hcy. Although, caveolin is
expressed in the kidneys its association with H2S under hyperhomocysteinemia towards renal
remodeling and hypertension is yet to be explored.
With this, we tested the hypothesis that GYY4137, a water-soluble, slow releasing H2S
donor mitigates hyperhomocysteinemic effect in renal remodeling. B6.Cg-Cav1, Cav-1 knock-out
and C57BL6/J (WT) mice were treated without or with GYY4137 (0.5 mg/Kg/d, IP) and
supplemented without or with Hcy (2% in diet) for a period of 8 weeks. Kidney samples were
analyzed for the expression of both mRNA and protein including caveolin, matrix
metalloproteinases (MMPs) and inhibitor of metalloproteinases (TIMPs) by Western blot and RTPCR. Immunohistochemistry was performed for collagen deposition in the kidneys. It was
concluded that GYY4137, a H2S donor does mitigate renal remodeling by modulating MMPs/
TIMPs under hyperhomocysteinemic conditions.

P08

GENOME WIDE ASSOCIATION STUDIES (GWAS) ON FEEDING
EFFECTS
OF
NIGELLA
SATIVA
ON
DROSOPHILA
MELANOGASTER
Authors: Samantha Belcher, Nirwan Tandukar, Umesh K. Reddy, Padma
Nimmakayla, Gerald Hankins
University of Scholar: West Virginia State University
Location of Research: Institute, WV, USA
Mentor: Umesh Reddy, West Virginia State University
Bodyweight is a complex trait defined by several biological processes. In this report, we describe the
genetic approach used for fighting obesity and diabetes as per the consumption of Nigella sativa. We
also present a web-based pathway simulation that may occur due to consumption of the Nigella
sativa. We are planning to do a glucose analysis. To identify genes affecting bodyweight due to the
Nigella sativa diet, we assessed the total dry body weight of aged flies of the sequenced, wildderived lines from the Drosophila melanogaster Genetics Reference Panel. The flies were fed with
the Nigella sativa diet throughout their life. We performed genome-wide association analyses to
identify candidate genes associated with variation in bodyweight. Through our GWAS analysis we
found certain genes that explain the effects of change in bodyweight. We also performed pathway
analysis using R spider to find the enriched sub-cellular pathways.

“Education is our passport to the future, for tomorrow
belongs to the people who prepare for it today.”
- Malcolm X
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P09

PRELIMINARY
MOLECULAR
ASSESSMENT
FOR
THE
PHYLOGENETIC ANALYSIS OF CRATAEGUS SPECIES IN WEST
VIRGINIA
Authors: Ja’Keshia Peterson and Tat’ana Dillard-Sims
University of Scholar: West Virginia State University
Location of Research: Institute, WV, USA
Funding: National Science Foundation, KY-WV LSAMP
Mentor: Douglas Bright, West Virginia State University
Crataegus, commonly referred to as hawthorns, are small trees or shrubs in the Rosaceae family. In
the past, hawthorns have only been categorized morphologically in West Virginia. Due to the
reproductive abilities of the various Crataegus species, identification of them as separate species is
nearly impossible. Hawthorns often have multiple ploidy levels and are also capable of reproducing
via apomixis. Hawthorns are plants of interest due to their medicinal properties. With proper
identification through molecular analysis there is a greater potential to capitalize and benefit from
the use and production of native hawthorns. Tissues were obtained from the West Virginia State
University herbarium. Seeds were received from the U.S. National Arboretum and fresh tissue
samples were collected from Minnesota and Greenbrier County, WV. The primers selected for
evaluation, ITS1, ITS2, rbcL and matK, were used on 40 samples of Crataegus species. After
extractions, PCR was run on each primer and the amplicons were evaluated via gel electrophoresis.
ITS1 had a success rate of 85%; ITS2 had a success rate of 83%; rbcL had a success rate of 20%;
matK 1 and matK 2 combined had a success rate of 7.5%. After modification of the primer’s
protocols, the matK primers were eliminated. Following modification, ITS1 has a success rate of
85%; ITS2 has a success rate of 92.5%; and rbcl has a success rate of 40%. Although there was an
increase in success rates, double bands were present. Further modifications are being done to
eliminate them and successfully sequence the Crataegus species.

P10

The Effect of Traumatic Brain Injury on the Retina in Mice
Authors: Shannon Derkson, Nino Muradashvili, David Lominadze
University of Scholar: University of Louisville, Louisville, KY, USA
Location of Research: Kentucky, USA
Funding: National Institute of Health, American Heart Association and University of Louisville,
School of Medicine Summer Cardiovascular Research Program
Mentor: David Lominadze, PhD, University of Louisville
Traumatic brain injury (TBI) is a common neurological disorder that often leads to more detrimental
health outcomes such as memory and/or vision impairment. Individuals suffering from TBI usually
experience mild to severe blurred vision depending on the extent of their injury. It has been shown
that after cortical contusion injury (CCI), which is one of the ways to induce TBI, developed
inflammation causes an increase in concentration of an inflammatory, blood plasma, glycoprotein
fibrinogen (Fg). This results in increased cerebrovascular permeability and leads to Fg deposition in
the extravascular space. Currently, it is unknown if Fg plays a similar role within the eye and if this
is a reason for the visual impairment seen during TBI. We hypothesized that after CCI, the elevated
level of Fg increases vascular permeability in the eye resulting in its deposition within the
extravascular space. In the present study, 12 – 15 week old male and female mice randomly received
CCI or were sham operation. CCI was induced using the impactor device (TBI 0310, Precision
Systems and Instrumentation). 14 days after CCI, mice eyes were enucleated and whole mount
retinal and sclera tissues were cryopreserved and sectioned in 30 micron thick slices. The samples
were processed for immunohistochemical analysis and observed with a confocal microscope
(Olympus FV1000). Using Image ProPlus software (Media Cybernetics), images were deconvoluted
and analyzed to define the level of Fg deposition in the retina using fluorescence intensity units.
Possible co-localization of extravasated Fg with microglia (mGlia) and/or rhodopsin, a marker of
rods were also assessed by counting the number of co-localizing spots. Results showed an increased
Fg deposition and mGlia in the CCI mice. Co-localization of Fg and rhodopsin in the CCI mice was
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also increased. This increased Fg deposition might lead to retinal detachment and visual impairment
usually seen during TBI. The latter hypothesis as well as the precise location of these Fg deposits
should be tested further.

P11

EFFECTS OF GPER1 ACTIVITION ON PROGESTIN RECEPTOR
GENE EXPRESSION
Author: Ky’achia Rakell Joiray Atkins
University of Scholar: West Virginia State University
Location of Research: West Virginia State University, Institute, West Virginia, 25112
Funding: National Science Foundation, KY-WV LSAMP
Mentor: Gerald R. Hankins, Sabin Khadgi
There are several hypotheses that steroid sex hormones (progesterone and estrogen) have a role in
suppressing cancer in males and females. Although there are several hypotheses, the pathobiology
how sex hormones are involved in incidences of brain tumors is not completely known. Given the
crosstalk between estrogen and progesterone signaling pathways, the objective of this research is to
examine the effect of GPER1 activation on progestin receptor gene expression.U87 glioblastoma
cells line were also used for this experiment as well. Glioblastoma is a malignant tumor affecting the
brain or spine which arises from astrocytes in the central nervous system. The U87 cells were treated
with GPER1 agonists (G1 and E2) and antagonists (G15 and G36). Given the inconsistencies of the
Real Time RT-PCR for the cell line U87, we are continuing our research by running multiple PCR
with different housing keeping gene (hRPS1-3) since the expression of the GAPDH appeared to
vary with the treatments.

P12

A POTENTIAL THERAPEUTIC APPROACH FOR A CONGENITAL
MOTOR DISORDER
Author: Imani Houston
University of Scholar: University of Kentucky
Location of Research: Lexington, KY, USA
Funding: National Institute of Health, KY-WV LSAMP
Mentor: Dr. David Rodgers
Choline Acetyltransferase (ChAT) catalyzes the reaction between choline and acetyl coenzyme A
producing acetyl choline and coenzyme A which mediates transmission at the neuromuscular
junction. The poor core packing in ChAT and multiple mutations leads to the development of
congenital myasthenic syndrome, a disease that causes general motor function deficiency and
weakness. Given this information a hypothesis was proposed that the structural changes caused by
the mutations in ChAT affect the active site more readily due to the numerous cavities. To combat
this, we sought after possible therapeutic ligands that would bind in the cavities and dehydrated the
protein to improve core packing and reduce the effect of the mutations. By monitoring ChAT’s
stability and activity, seven ligands were found that filled targeted cavities reducing the affects.
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P13

EVALUTING THE EFFECTS OF PEGYLATION IN LIPOSOMAL
VACCINES TO APOLIPOPROTEIN-I
Authors: Cierra Isom , David Nardo, PharmD, and David Henson
University of Scholar: University of Kentucky, Lexington, KY, USA
Location of Research: Kentucky and West Virginia, USA
Funding: American Heart Association, University of Kentucky College of Pharmacy, and KY-WV
LSAMP
Mentor: Dr. Vincent Venditto, University of Kentucky
The Venditto laboratory researches the association between cardiovascular disease and the immune
system. Antibody responses to the lecithin-cholesterol acyltransferase (LCAT) portion of
Apolipoprotein-I (ApoA-I) have been corelated with increased risk of atherosclerosis and
cardiovascular mortality in humans. In an effort to replicate this immunological component of
atherosclerotic disease in mice, the Venditto laboratory has developed a liposomal strategy using
natural lipids which incorporates monophosphorylated lipid A as an adjuvant and the murine analog
of the ApoA-I LCAT domain. While successful in inducing immunity against the peptide, this
strategy has the potential for improvement. Therefore, we are exploring different ways to enhance
the technique. Conjugation of therapeutics to polyethylene glycol (PEG) is used as a strategy to
improve their bioavailability. However, despite increasing half-life of circulating molecules
PEGylation can result in enhancement of antibody responses. This strategy has been demonstrated to
enhance the immune potential of liposomal vaccines by increasing antigen concentrations in the
lymph nodes, leading to elevated antibody titers. In the current project, we propose enhancing the
current liposomal formulation through addition of PEGylated lipids. Additionally, PEGylation of
liposomal vaccines seems to alter the subclass composition of immunized mice from the less
immunogenic IgG1 to the more immunogenic IgG2a/b subclasses. To elucidate a potential
mechanism for this phenomenon, we suggest evaluating the release of IL-12, a proinflammatory
cytokine known to induce IgG class switching in B cells, which could explain the observed subclass
composition reported in previous studies.

P14

MEMBRANE STEROID RECEPTORS IN BRAIN TUMOR CELLS
Authors: Zedan Martin
University of Scholar: West Virginia State University
Location of Research: Insitute, WV, USA
Funding: National Science Foundation, KY-WV LSAMP
Mentor: Dr. Gerald Hankins
Brain tumors are the second leading cause of cancer-related death in young men and the fifth leading
cause of cancer related deaths in young women. Meningiomas, tumors of the lining of the brain and
spinal cord, are significantly more common in women than in men while tumors of glial cells (nonneuronal cells of the brain), referred to as gliomas, are more common in men. Glioma incidence
increases drastically after puberty in males compared to females, with the difference in incidence
increasing from puberty until the early fifty’s. Further, glioblastomas transplanted into female
animals grow slower than those transplanted into males. Because of this, it has been postulated that
steroid sex hormones play a key role in brain tumor biology, however the mechanisms are not well
understood. To date, most investigations have focused on classical steroid hormone receptors not
bound to cell membranes. Activators of the membrane-bound G Protein coupled estrogen receptor
(GPER1) have been shown to induce progesterone synthesis in brain cells. Progesterone acts not
only through the classical progesterone receptor but also through membrane progesterone receptors
(mPRs, also known as progestin and adipoQ receptor family members, PAQRs). We investigated
response of human glioma and meningioma cells in culture to GPER1 and mPR activators by
treating cells with progesterone, progesterone metabolites and a progesterone analog specific to
mPRs (Org – OD-O2-O).
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P15

UNDERSTANDING BACTERIAL DIVERSITY NEAR DISCHARGE
OF A SEWAGE TREATMENT PLANT
Author: Ishita Sharma
University of Scholar: Marshall University
Location of Research: Huntington, WV, USA
Funding: National Science Foundation
Sewage is one the main sources of water pollution around the world and a major cause of water
borne diseases. Sewage is host to a wide variety of microorganisms which can be harmful to the
environment. Sewage treatment plants are designed to remove all pollutants and harmful
microorganisms from the sewage before discharging it into the river. Water samples were collected
from a stretch of Monongahela river near the city Sewage treatment plant in Star City, Morgantown.
The two main hypothesis we were testing were:
Hypothesis 1: Treatment chemicals used in the disinfecting process can harm good
autotrophic bacteria needed for a healthy river ecosystem
Hypothesis 2: Discharge from the sewage plant could introduce or influence growth of
harmful bacteria in the river ecosystem
Three water samples were collected from the discharge point of the sewage treatment and another
three were collected about 1 km downstream. Bacterial analysis was conducted using Gram
Staining, MacConkey agar and Koser Citrate methods 1. The sampling and analysis was designed
was based on previous studies 2,3,4 . Our preliminary analysis indicates that samples collected near
discharge point showed much higher abundance of bacterial colonies (52 vs 13), lower abundance of
gram-positive bacteria (39% vs 46%) and similar abundance of autotrophic bacteria (64.5 % vs
61.5% ) compared to samples collected from downstream. Three culture plates from three samples
collected from discharge point show presence of harmful Escherichia coli bacteria. This indicates
that the treatment chemicals released by the treatment plant are not killing and/or are introducing
new bacterial colonies into the water. The chemicals appear to inhibit growth gram-positive bacteria
but are not harming helpful autotrophic bacteria in water.

P16

THE EASTERN NEARCTIC SPECIES RASVENA TERNA (Frison,
1942) (Plecoptera, Chloroperlidae)
Authors: Mwenda M. Singai and Scott Grubbs
University of Scholar: Western Kentucky University, Bowling Green, KY,

USA
Location of Research: Kentucky, USA
Funding: National Science Foundation, KY-WV LSAMP
Mentor: Dr. Scott Grubbs, Western Kentucky University

Commonly known as the Venus Sallfly, Rasvena terna is fairly common in the Appalachian
Mountain area. New and prior valid records of the endemic eastern Nearctic species Rasvena terna
(Frison, 1942) were compiled and external reproductive morphology of adult males and adult
females were studied across this species range. Using the JEOL 6510LV Scanning Electron
Microscope, scanning electron microscopy images of reproductive structures and the larval
mandible are presented for the first time. As shown through the dot diagram provided, Rasvena terna
is reported in Canada (Quebec specifically) for the first time.
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P17

How does an Alzheimer’s Disease associated SNP alter expression or
splicing of MEF2C?
Authors: Osei A. Jordan, James F. Simpson, and Steven Estus
University of Scholar: University of Kentucky, Lexington, KY, USA
Location of Research: Kentucky, USA
Funding: NIH, KY-WV LSAMP
Mentor: Dr. Steven Estus, University of Kentucky
Recent genome wide association studies have identified a series of single nucleotide polymorphisms
(SNP)s that are associated with Alzheimer’s disease (AD). One of these SNPs, rs190982, is near the
gene Myocyte Enhancer Factor 2C (MEF2C). To evaluate whether this SNP is associated with
MEF2C expression, we began by using PCR and cloning to determine the MEF2C splice variants
found in human brain. We identified a 92 bp portion of exon 11 that is variably spliced. We then set
an assay to quantify total MEF2C expression by using qPCR and exons that are consistently present.
We then analyzed expression in a set of 60 human brain cDNAs. In preliminary studies, we have
found that MEF2C expression is increased in AD brain. Expression did not correlate with the AD
SNP. However, further examination revealed a SNP, rs10044342, which is in modest linkage
disequilibrium with the AD SNP and resides near an initial MEF2C exon. When we analyzed
MEF2C expression as a function of rs10044342 and AD status, we found that MEF2C expression
was correlated with rs10044342and AD. Current studies are focusing on identifying alternative
transcription start sites in the MEF2C gene.

P18

GENERATING BIOLUMINESCENT GRAM-NEGATIVE BACTERIA
TO IMPROVE VISUALIZATION OF BACTERIAL PATHOGENESIS
Author(s): Annalisa Huckaby, Emel Sen-Kilic, Kelly Weaver, Catherine
Blackwood, William Witt, F. Heath Damron, and Mariette Barbier
University of Scholar: West Virginia University, Morgantown, WV, USA
Location of Research: Morgantown, WV, USA
Funding: KY-WV LSAMP
Mentor: Dr. Mariette Barbier, West Virginia University
Bioluminescence is a natural phenomenon occurring in marine organisms, fireflies, fungi and in
some bacteria such as V ibrio alginolyticus. These organisms utilize the luciferase enzyme which
oxidizes flavin mononucleotide (FMNH2) and emits blue-green light. The luciferase gene (lux) was
previously inserted into bacterial plasmid, pUC18-mini-Tn27-Gm, and used to study bacterial
pathogenesis. However, the efficiency of the light production is dependent on the availability of
FMNH2. We hypothesized that expression of flavin reductase (frp) will increase the availability of
FMNH2 and maximize the bioluminescent production. Therefore, we created several constructs of
pUC18-mini-Tn27-lux-Gm containing the frp gene. These plasmids were inserted in different
pathogenic Gram-negative bacteria, and the luminescence was monitored overtime. We observed
that the inclusion of the frp gene increased the luminescence of the bacteria and that the amount of
bioluminescence was dependent on the promoter region of frp. Following in vivo experimentation,
promoters of frp will be optimized for each bacterium. These bioluminescent constructs will be used
to visualize the dissemination of bacteria through the body to improve vaccine development
for antimicrobial resistant strains.
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P19

DEFINING THE THALLISM OF NEONECTRIA
FUNGI
ASSOCIATED WITH THE BEECH BARK DISEASE COMPLEX
Authors: Nicole Utano, Cameron Stauder, and Matthew Kasson
University of Scholar: West Virginia University
Location of Research: Morgantown, WV, USA
Funding: National Science Foundation. KY-WV LSAMP
Mentor: Dr. Matthew T. Kasson, West Virginia Univerisity
Beech bark disease (BBD) is a disease complex of American beech (Fagus grandifolia) resulting
from infestation by an exotic scale insect (Cryptococcus fagisuga) followed by the invasion of one
of two pathogenic fungi (Neonectria faginata and N. ditissima). Fungal mating systems manifest as
self-sterility (heterothallic) regulated by the presence of one of two MAT idiomorphs or self-fertility
(homothallic) with both MAT idiomorphs present at the MAT locus. Previous studies have resulted
in conflicting conclusions regarding the thallism of these Neonectria fungi. This study aims to
elucidate the thallism of N. faginata and N. ditissima through molecular- and culture-based
approaches. An analysis of the MAT loci within two available N. ditissima genomes revealed the
presence of a single MAT idiomorph in each strain likely indicating heterothallism. Molecular
primers were developed to screen N. ditissima isolates for the MAT idiomorphs. Mating type PCR
results indicate segregation of N. ditissima isolates into two mating types. Molecular
characterization of the MAT idiomorphs of N. faginata is to be completed. In vitro mating assays
were conducted between isolate pairs for eight N. ditissima and seven N. faginata isolates.
Segregation of mating types by mating assays were observed for both N. faginata and N. ditissima.
Together, these results indicate both Neonectria fungi to be heterothallic. This study will help to
further characterize and understand the mating system of the fungal pathogens involved in the BBD
complex.

P20

THE EPIGENETIC ROLE OF SEPTIC MICROPARTICLES IN
ALZHEIMER’S DISEASE
Author(s): Mya Vannoy, Divine Nwafor, Allison Brichacek, Ahmad
Dakhlallah, John Cavendish, Stanley Benkovic, Catheryne Gambill, Clay
Marsh, Tim Eubank, Candice Brown and Duaa Dakhlallah
University of Scholar: West Virginia University
Location of Research: Morgantown, WV, USA
Funding: KY-WV LSAMP, SURE
Mentor(s): Dr. Duaa Dakhlallah, West Virginia University
Sepsis is an incapacitating systemic inflammatory disease that is associated with infection etiology.
Survival sepsis patients develop neuropsychiatric symptoms of memory loss, mood disorders,
delirium, and long-term cognitive impairment that would exacerbates brain dysfunction with unclear
explained mechanism. Sepsis patients shed into the blood high numbers of microparticles retaining
epigenetic regulators (miRNA, DNMTs and HDACs) from different cell-types to be up-taken by
recipient cells. MPs are membrane-enclosed vesicles that a variety of cells shed into the body. Septic
-MPs play an important role in cell signaling, vascular function, and inflammation. We found
increase DNMTs gene expressions in multiple organs, including the brain, increase of sickness
behavior, memory loss, and cognition after 7 days of sepsis initiation in Alzheimer’s disease-(AD)
animal model. In this project, we are studying the epigenetic role of Septic-MPs from sepsis animal
model-(CLP) in AD progression in-vivo. We hypothesized that transferring CLP-MPs from septic
mice to AD mice would accelerate the progression of AD. We aim to provide better understanding
of septic-MPs’ role in the progression of cognitive diseases.
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P21

CLASSIFICATION
OF
CHEMICAL
HYPERSENSITIVITY
POTENTIAL BASED ON GENE EXPRESSION PROFILES
Authors: Caitlin Mickles, Rachel Baur, Ewa Lukomska, Hillary L Shane, Lisa
Weatherly, and Stacey E Anderson
University of Scholar: West Virginia University, Morgantown, WV, USA
Location of Research: NIOSH, Morgantown, WV, USA
Funding: Health Effects Laboratory Division of the National Institute for Occupational Safety and
Health.
Mentor: Stacey E Anderson, NIOSH/CDC
Occupational allergic disease is a serious public health burden that can result in asthma and
allergic contact dermatitis and is often a result of exposure to low molecular weight chemicals. The
classification of chemical allergens has proven to be difficult since many agents can elicit multiple
hypersensitivity pathways. Additionally, studies are also demonstrating a role for exposure to nonsensitizing chemicals such as adjuvants and irritants in allergic disease. However, the complete
immunological mechanisms driving these responses are not fully understood.
It is increasingly being recognized that the skin plays a major role in the development of
allergy due to its complex immunological environment. Preliminary data from our lab and others
have shown that cells in the skin can secrete a variety of cytokines, regulatory cells and molecules in
response to chemical exposure, supporting an important role in immunological responses.
For these studies, mice were dermally exposed to representative chemicals (sensitizers,
irritants, adjuvants) and the expression of cytokines and cellular mediators was evaluated in skin,
lymph nodes and blood over time.
Results identified unique expression profiles for select cytokines and molecular mediators.
A20 and TLR4 were increased in the skin for the adjuvant but not for the sensitizers or irritant.
Additionally, in the blood A20 was decreased for the sensitizers and S100A8 was elevated for the
irritant. Increases in IL-10 were only observed for the sensitizers in the lymph node.
In order to further the development of preventative and therapeutic strategies to combat
allergic disease, the underlying mechanisms must be fully understood. Optimistically, the discovery
of novel mediators of chemical allergy will broaden the general classification schemes and views of
chemical allergy as a whole. This could represent a paradigm shift that may greatly improve allergy
research and mechanistic understanding as a whole.

P22

SIMULATION OF THE ELECTRONIC PROPERTIES OF GROUP 14
PHTHALOCYANINE DERIVATIVES
Authors: Asare Nkansah
University of Scholar: University of Kentucky
Location of Research: University of Bordeaux, Talence, France
Funding: National Science Foundation, KY-WV LSAMP
Mentors: Frederic Castet, University of Bordeaus; Chad Risko, University of Kentucky
The focus of this project is to apply computational materials chemistry approaches to understand the
ambipolarity of charge transport in crystalline Group 14 phthalocyanines. Such molecular materials,
which fall under the broader context of organic semicondutors, are of interest for next generation,
flexible electronics applications. More specifically, the project will deploy theoretical simulations
run in a high-performance computing environment to provide evidence that the dimensionality of
charge transport in these materials can be finely tuned by substituting the phenoxy axial groups with
fluorine atoms and by varying their number of positions. In this step of the data collection process
the theoretical simulations were used to compute the energy values for different variations of
phthalocyanine, internal reorganization energies, Huang-Rhys parameters for hole transport, and the
shapes of the molecular orbitals.
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P23

CATCHING ULTRAVIOLET RAYS
Authors: Ajia Toth
University of Scholar: Marshall University
Location of Research: Martinsburg, WV, USA
Funding: Health, Science, Technology Academy (HSTA), WV
Mentor: Mrs. Jodi Kissner
The motivation for this project, at the beginning, was to educate people on the different types of
ultraviolet radiation and the hazardous impacts that it can cause to human skin. There was also a
minor debate over whether generic brand sunscreens were as efficient as name brands. In the
process, testing which sunscreen (be it generic or name brand) would be more beneficial in
protecting skin was put into effect, which lead to the making of this project. The materials that were
used during the experiments is as followed: Hawaiian Tropic (SPF 50) & Equate Sport Sunscreen
(SPF 50), a PULS card, and a PASCO light probe. For the procedures, the PULS card and PASCO
light probe were set out in the sun directly at 3PM (where the sun is at its highest point during the
day) in near 80-degree weather for 10 min. both trials.
Collecting the data that was required to make an accurate conclusion was a bit difficult,
considering that the PULS card could not be formatted accurately due to its color chart. However,
for the PASCO light probe, it was more informative, even providing me measurements and graphs
(which was formatted using ANOVA)
In the end, after reviewing the data carefully, both sunscreens protected the card and probe
from UV rays just the same, so the initial hypothesis (that the generic sunscreen would not offer the
same protection as the name brand sunscreen) was rejected in favor of the null hypothesis (both
sunscreens offered the same protection).

P24

DEVELOPMENT OF AN ALGAE-BASED CARBON CAPTURE AND
UTILIZATION SYSTEM TO MITIGATE CO2 EMISSIONS.
Authors: Darian Parker, Stephanie Kesner, Daniel Mohler, Eduardo SantillanJimenez, Michael Wilson, Mark Crocker
University of scholar: University of Kentucky
Location of Research: Lexington, Ky
Funding: National Science Foundation, KY-WV LSAMP
Mentor Eduardo Santillan-Jimenez
The purpose of this project is to research and develop microalgae-based technology that can
beneficially reuse CO2 emissions. Like plants, algae can consume and use CO2 to grow
photosynthetically, albeit due to the fact that microalgae grows at a much faster rate than plants it
also consume much more CO2. In this project, photobioreactors are used to control the growth
environment of microalgae and to provide them with CO2. With the proper growing conditions,
algae can consume and use up to 75% of the CO2 gas that it is exposed to. Once the algae cells
uptake CO2, they metabolize it into valuable proteins, carbohydrates and lipids that can be harvested
and valorized. To do so, this project uses a polymeric flocculent, which allows to harvest the algae
cheaply and simply. At the end of the process both water and nutrients can be recycled to the system
efficiently. After the flocculation process, the harvested algae are placed on a nylon belt allowing
gravity to filter extracellular water through a mesh while holding the dewatered algal biomass.
Lipids can then be extracted from the latter via in situ transesterification in a single step extraction
process that uses a hexane/methanol/water mixture. In addition to lipids, carotenoids can also be
extracted from the algae by coupling this extraction process with acetone-water HLPC. After
combining the defatted algae with polymers and additives, the resulting biopolymer – namely,
polyhydroxyalkanoate (PHA) – constitutes a low-cost, renewable alternative to traditional plastics.
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P25

TRAFFIC INTENSITY CLASSIFICATION ON HIGHWAYS USING
MACHINE LEARNING AND DEEP LEARNING MODELS
Authors: Dylan Johnson and Thirimachos Bourlai
University of Scholar: West Virginia University, Morgantown, WV, USA
Location of Research: West Virginia, USA
Funding: SURE, KY-WV LSAMP
Mentor: Dr. Thirimachos Bourlai, West Virginia University
The proposed research is focused on the development and assessment of a set of image processing,
machine learning, and deep learning algorithms that automatically categorize traffic intensity on
highways using images captured by state traffic cameras. Challenges associated with this problem
include factors that impact image quality and classification performance, including standoff
distance, weather, and illumination. For the purpose of this study, we generated a Highway Traffic
Intensity (HTI) database using a number of recordings taken from a traffic camera overlooking the
New River Gorge Bridge along US-19. Video sequences were converted to images that were then
sorted into categories. Images with tearing, severe occlusion, and other abnormalities were omitted
from the dataset and were partitioned into training and test sets. A convolutional neural network
(CNN) was used for feature extraction, and the performance of different machine learning
algorithms used in tandem was evaluated. After testing, results pointed toward a quadratic support
vector machine (SVM) algorithm being the most efficient (in terms of speed and accuracy)
classification method, reaching accuracies greater than 90%.

P26

MEASURING PRODUCTIVITY AND HEALTH OF ALGAE
CULTURES FOR CO2 UTILIZATION
Authors: Julia Parker, Stephanie Kesner, Michael Wilson, Daniel Mohler, Dr.
Eduardo Santillan-Jimenez, Dr. Mark Crocker
University of Scholar: University of Kentucky
Location of Research: UK Center for Applied Energy Research, Lexington, KY, USA
Funding: National Science Foundation, Department of Energy
Mentors: Dr. Mark Crocker, Stephanie Kesner, Michael Wilson, Daniel Mohler, University of
Kentucky
As a result of the growing evidence linking greenhouse gas production from fossil fuel combustion
and climate change, there is increased interest in strategies for the reduction of CO2 emissions. The
cultivation of microalgae represents an opportunity for carbon capture and reuse, due to its rapid
growth rates and ability to utilize CO2 as a nutrient in excess to terrestrial plants. The presented
studies utilized the algal strain Scenedesmus acutus due to its high growth rate and tolerance of a
wide range of environmental conditions. The most common method of large-scale algae cultivation
utilizes open ponds to grow algae. Although inexpensive, this method can be unpredictable and
leaves algae susceptible to environmental contaminants including bacteria, insects, and other algae
species. In comparison, closed-loop vertical tube photobioreactors (PBRs) are more expensive but
can provide a sterile environment that addresses many problems associated with ponds. The
presented work shows the methods and results of experiments performed comparing algae culture
health and productivity in open ponds vs. PBRs. Samples of algae were taken from both ponds and
PBR to be analyzed in triplicate via spectrophotometry, dry weight, and optical microscopy.
Nutrient content of the biomass was determined via Ion Chromatography and culture consistency
was determined via DNA sequencing. The results of these analyses were used to extrapolate the
productivity of each growth system to compare them simultaneously.
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P27

3D PRINTING OF POLY(BETA AMINO ESTER) FOR USE IN DRUG
DELIVERY
Authors: K’Lynn King, Kelley Wiegman, Dr . Thomas Dziubla
University of Scholar: University of Kentucky, Lexington, KY, USA
Location of Research: University of Kentucky, Lexington, KY, USA
Funding: University of Kentucky, KY-WV LSAMP
Mentor: Dr. Thomas Dziubla, University of Kentucky
Drug delivery has been in development for over 50 years with the goal of releasing medicine to a
targeted area with improvements in: amount of loss product, damage/impact to undesired areas,
overall efficiency in treating the problem. As of now oral tablets have been one of the most used
methods of drug delivery. This research focuses on optimizing this method using a tool that is
becoming a part of everyday medicine: 3D printing. By taking 2-dimensional illustrations and
making 3-dimensional models, this research intends on functionalizing the efficiency of this quality.
Through experimentation, poly(beta amino ester), PBAE, is being synthesized from acrylated
curcumin and made into oral tablets. To develop the poly(beta amino esters), cucurmin multiacylate,
CMA, is developed by introducing a multiacylate functional group to curcumin, a substance found
within turmeric. The polymer is then developed through Michael-addition chemistry which involves
a reaction between the CMA, PEG400DA (poly ethylene glycol diacrylate), and IBA
(isobutylamine). The produce is introduced to a binding material and extruded into filament with
different variations of PBAE to PLA, poly(lactic acid), ratios with plans of having as much
medicine containing material as possible. Various tablet geometries and densities are then printed
and degraded in 37-degree Celsius phosphate-buffer solution with a pH balance of 7.4 which mimics
blood.

P28

SixGeyO1-x-y
FILMS
FOR
UNCOOLED
INFRARED
MICROBOLOMETERS
Authors: Savannah Lewis, Akshay Kumar Reddy Koppula, Mahmoud
Almasri
University of Scholar: University of Kentucky, Lexington, KY, USA
Location of Research: University of Missouri-Columbia, Columbia, MO
Funding: National Science Foundation
Mentor: Dr. Mahmoud Almasri, University of Missouri
Microbolometers in thermal sensing cameras are used to show a change in resistance in correlation
to change in temperature. This research project works on producing more efficient uncooled infrared
microbolometers. To develop the infrared sensing layer, a radio frequency sputtering machine is
used to emit highly charged plasmonic ions onto a target (which is basically a 3" circular piece of
pure material) where the particles sputtered off the target cover the substrate. With sputtering,
different combinations of powers, flowrate and time are used to produce different compositions of
Silicon Germanium Oxide (SixGeyO1-x-y) films at room temperature. These films are then electrically
characterized using Temperature as a Coefficient of Resistivity (TCR) technique that determines
how the resistance of that material responds to change in temperature over a range of 0-70C. During
TCR, the material is placed under a four-point probe in a vacuum cryostat that provide thermal
conduction directly onto the substrate. Liquid nitrogen is added to the cryostat to cool down the
substrate stage below room temperature. Without interference of the equipment while testing, the
results of the TCR usually fall between –1.0%/K and –4.0%/K, with –4.0%/K being the ideal
measurement. Energy Dispersive X-ray Spectroscopy (EDX) is used to determine the percentage
composition of Silicon, Germanium and Oxygen in the fabricated films. The information given in
this poster presentation explains the detailed steps and processes performed to achieve reasonable
results.
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P29

DEVELOPMENT
OF
BIOMECHANICAL
TOOLS
FOR
ASSESSMENT
AND
REHABILITATION
OF
UPPER-ARM
FUNCTIONALITY
Authors: Alexandra Collins, Russ Hardesty, Matthew Boots, Anton Sobinov,
Trevor Moon, Sergiy Yakovenko, Valeriya Gritsenko
University of Scholar: West Virginia University, Morgantown, WV, USA
Location of Research: West Virginia, USA
Funding: National Science Foundation, KY-WV LSAMP
Mentor: Dr. Valeriya Gritsenko
Motor deficits caused by neuromuscular disorders, such as stroke or spinal cord injury, can have a
devastating effect on an individual’s quality of life. While current rehabilitative techniques can lead
to functional improvements, residual deficits are common. The development of novel therapeutics,
through either rehabilitation or assistive technologies, is hindered by the innate complexity of the
musculoskeletal system. In this regard, biomechanical models provide a useful tool to assess the
dynamic mechanical properties that govern movement. Our laboratory has previously developed a
musculoskeletal model of the forearm and hand which has been integrated into a myoelectric
prosthesis controller. We are currently expanding that model to include more proximal elements of
the elbow and shoulder. We place particular emphasis on validating muscle paths and subsequent
joint moment arms to provide accurate joint torque estimates. Our validation procedure includes a
two-step process; the first step being a structural validation of muscle paths and the second is a
functional validation of joint torques. We find that relatively small errors in muscle paths can have
significant effects in both the magnitude and temporal profiles of muscle moment arms and can
greatly affect the dynamics of torque generation. Future development will include our functional
validation process and the implementation of the model in a neural prosthesis to address shoulder
subluxation.

P30

FABRICATION OF KIRIGAMI BASED STRUCTURES FOR
FLEXIBLE ELECTRONICS APPLICATIONS
Authors: Muriithi-David Githui Kem, Der r ick Baner jee and Konstantinos
Sierros A
University of Scholar: West Virginia University, Morgantown, WV, USA
Location of Research: West Virginia, USA
Funding: National Science Foundation, KY-WV LSAMP
Mentor: Konstantinos Sierros A, West Virginia University
Direct ink writing allows for the low-temperature processing of soft 3D functional materials with a
wide range of applications from flexible batteries to soft actuators. Direct ink writing in conjunction
with kirigami (a variation of origami that includes cutting) and embedded conductive nanoparticles
provides a means of low thermal budget processing of electronic devices. Additively manufactured
elastomers such as polydimethylsiloxane (PDMS) can be used to provide flexibility and
stretchability to such devices. The direct writing of kirigami-inspired functional PDMS structures is
completed in net shape without the use of physical cuts. Instead, the “cuts” are included in the
printed pattern design. The effects of composition and printing parameters are studied to determine
the functionality of the final structures. Electromechanical properties of the printed structures are
also characterized to elucidate the applicability to soft robotics.
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P31

THE DISCOVERY AND ANALYSIS OF MICROBACTERIOPHAGE
TOEKNEE
Author: Lukas Negron
University of Scholar: Western Kentucky University, Bowling Green, KY,

USA
Location of Research: Bowling Green, Kentucky, USA
Funding: The Gatton Academy of Mathematics and Science in Kentucky
Mentor: Dr. Rodney King, Western Kentucky University

Although bacteriophages are ubiquitous in the environment, only a few thousand have been
genetically characterized. The Science Education Alliance – Phage Hunters Advancing
Genomics and Evolutionary Science (SEA-PHAGES) program is dedicated to exploring the
diversity of the bacteriophage population. We have contributed to this program by isolating and
characterizing phages from soil collected in Bowling Green, KY. Bacteriophages specific to
Microbacterium foliorum were selected by incubating the soil sample with enrichment media in the
presence of M. foliorum cells. Serial dilution of the enrichment culture was performed to obtain
isolated plaques. One plaque was chosen and a pure population of the phage was grown. The
morphology of the phage, named ToeKnee, was examined by transmission electron microscopy. The
phage’s capsid was 53.2 ± 1.3 nanometers in diameter and the tail was 142.3 ± 3.1 nanometers long.
The genomic DNA was extracted from the phage particles and the concentration of the DNA was
78.8 nanograms per microliter. The A260/A280 ratio was 2.01, indicating the DNA preparation was
pure. To characterize the genomic DNA, it was incubated with five different restriction enzymes
(BamHI, ClaI, EcoRI, HaeIII, HindIII). No cutting was observed which indicates the DNA
recognition sequences for these restriction enzymes are not present in the phage genome. It will be
necessary to sequence the genome of ToeKnee to determine if it is related to other bacteriophages in
DNA sequence databases.

P32

A CRISPER PLATFORM FOR RAPID AND INDUCIBLE GENOME
EDITING IN HUMAN NON-SMALL CELL LUNG CANCER CELL
Author: Lloyd Bartley, Aaron G. Whitt,
University of Scholar: University of Louisville
Location of Research: Louisville, KY, USA and Toulouse, France
Funding: National Science Foundation, KY-WV LSAMP
Lung cancer is the leading cancer in human fatalities internationally speaking. This study aims to
improve modern oncology treatment of cancer patients via construct of a platform enabling
scientists to alter pathways (Pon2) linked to the expression of N.S.C.L. C’s. Successive treatment
via CRISPR modulation may open the door to replacement for other invasive treatments such as
surgery and radiation, some of the classical methods of treatment which may infringe on the patients
quality of life post-treatment.
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Recruitment Tables
Marshall University, College of Science
Marshall University, Department of Biological Sciences
Marshall University, Department of Chemistry

Marshall University, Department of Engineering
Marshall University, Department of Mathematics
Marshall University, Department of Physics
University of Kentucky, Department of Biology
University of Kentucky, Center for Graduate and Professional
Diversity Initiative—Health Schools

“Don’t quit. Suffer now
and live the rest of your life a champion”
- Muhamad Ali
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Practice your interview skills
Conduct and record a mock interview through Interview Stream
uky.interviewstream.com

West Virginia Academy of Science
March 30, 2019
West Liberty University
West Liberty, WV

Women of Color STEM Conference
October 3-5, 2019

Detroit, MI

NCUR
National Conference on Undergraduate Research
April 11-13, 2019
Kennesaw State University
Kennesaw, GA

Kentucky Academy of Science
November 1-2, 2019
Berea College
Berea, KY
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Kentucky-West Virginia
Louis Stokes Alliance for Minority Participation

Bluegrass Community and Technical College, Lexington, Kentucky
Centre College, Danville, Kentucky
Jefferson Community and Technical College, Louisville, Kentucky
Kentucky State University, Frankfort, Kentucky
Marshall University, Huntington, West Virginia
University of Kentucky, Lexington, Kentucky—Lead Institution
University of Louisville, Louisville, Kentucky
West Virginia State University, Institute, West Virginia
West Virginia University, Morgantown, West Virginia
Western Kentucky University, Bowling Green, Kentucky

Join KY-WV LSAMP on Facebook
https://www.facebook.com/groups/750676201700146/

