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Acknowledgement
LSAMP Program
The Louis Stokes Alliances for Minority Participation (LSAMP) program was
congressionally mandated in 1991. It has been managed by the National
Science Foundation (NSF) with a focus on broadening the participation
of minority students at the baccalaureate level and advanced degrees in
science, technology, engineering, and mathematics (STEM) disciplines. The
LSAMP program assists universities and colleges to diversify the STEM
workforce through their efforts at significantly increasing the numbers of
students completing high-quality degree programs in STEM disciplines.

Celebrating
30 Years
of Success

NSF LSAMP Program Personnel
A. James Hicks
LSAMP program director since 1997. He received a PhD 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 the LSAMP program, there were 25 alliances in the
nation. Today, there are more than 50 LSAMP alliances and 7 Louis Stokes
Regional Centers of Excellence. These alliances are involved in increasing
the quality and quantity of students from underrepresented populations who
receive degrees in STEM disciplines.

Martha James
LSAMP program director. Ms. James has worked at the NSF since 1985 in
several NSF directorates. She joined the Established Program to Stimulate
Competitive Research staff in August 2001, where she focuses her efforts
on the Research Infrastructure Improvement Program, cofunding, and other
special projects. She is a graduate of Trinity College in Washington, D.C.

Michelle Claville
Program director at the NSF who has the responsibility of comanaging
the LSAMP program and the Historically Black Colleges and Universities
Undergraduate Program, both of which are housed in the Division of Human
Resource Development, Directorate of Education and Human Resources.
Dr. Claville is the assistant dean for the School of Science and a professor
of chemistry at Hampton University in Hampton, Virginia. Over the last 17
years, Dr. Claville has made several advances in scholarship as evidenced
by her grantsmanship, research, and publications. She has mentored scores
of individuals, including students (high school, undergraduate, and graduate)
and postdoctoral associates in physical organic chemistry research on
biomolecules and nanomaterials. Dr. Claville received a PhD in chemistry,
a BS in chemistry, and a BA in English, all from the University of Florida
in Gainesville.

Who is Louis Stokes?
Congressman Stokes (1925–2015)
represented his Ohio District in the U.S.
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 NSF, respectively. He served
under six presidents during his 30 years
in Congress.
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Welcome
Indiana University Northwest
Indiana University South Bend
OUR MISSION is to increase the quality and quantity
of students from historically underrepresented
(URM) populations receiving bachelor’s degrees in
STEM. We focus on promoting student success by
engaging students early in their academic career
with undergraduate research, building a community
of faculty mentors at our campuses, designing
professional development activities for students, and
supporting academic persistence through graduation
with our network of peer mentors and tutors.

Ball State University

The partners come together with a shared goal of
doubling the number of STEM bachelor’s degrees
earned by URM students at each campus. Over the

Ivy Tech
Community College

past four years, we have supported 199 students and
report 83 alumni actively pursuing graduate degrees or
employed in the STEM workforce. Our third conference

Indiana University–Purdue
University Indianapolis

spotlight’s the student’s accomplishments and our
partners dedication to broadening participation on
their campuses.

IN LSAMP
Indiana University Bloomington

Keynote Introduction provided by IN LSAMP Principal Investigator and IUPUI Chancellor Nasser Paydar.
He has served as PI since the award’s inception in 2016.
Full bio: https://chancellor.iupui.edu/communications/biography/index.html

Chancellor Nasser Paydar
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Opening Keynote

President Geoffrey S. Mearns
Ball State University
@PresidentMearns
@BallState
President Mearns provides the opening
keynote. A welcome and overview of the
activities scheduled for the day brings forth
an exciting day of voices from STEM and the
LSAMP community. He will share with the
audience more about his personal connection
to Congressman Louis Stokes and why he
believes in the mission of the Louis Stokes
Alliances for Minority Participation. He hopes
to inspire Indiana STEM LSAMP scholars and
students from across our partner campuses by
reminding them of the many benefits available
to them through their involvement in this
important alliance-based program.

After joining the University in May 2017,
President Mearns helped to develop a new
strategic plan. Destination 2040: Our Flight Path
establishes a long-range vision for the University
that sets priorities across five key areas:
undergraduate excellence, graduate education
and lifetime learning, community engagement
and impact, scholarship and societal impact, and
institutional and inclusive excellence.
During his tenure, President Mearns has
pursued initiatives that have produced the
largest freshman class in history and increased
alumni engagement and fundraising. President
Mearns has also strengthened the University’s
relationship with the community, most notably
through its innovative partnership with Muncie
Community Schools.
President Mearns earned his undergraduate
degree in English from Yale University and a law
degree from the University of Virginia. After a
legal career that included serving as a federal
prosecutor, President Mearns held academic
and administrative roles at Cleveland State
University, and then he served as president of
Northern Kentucky University. He and his wife,
Jennifer, have five children.
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Morning Track
Susan McDowell
Vice Provost for Research, Ball State
University
Dr. McDowell serves as vice provost for research
at Ball State University. She has collaborated with
20 master level students and 27 undergraduate
students in her research lab, including seven students
with IN LSAMP. McDowell is administering the BSU
team of the NSF-funded ASPIRE IChange Network to
increase recruitment and retention of faculty from
underrepresented groups in STEM; a Federal WorkStudy (FWS) Experiment award for underresourced
students to receive wages for student teaching and
clinical practicums; and the Teacher-Scholar Program,
providing stipends for undergraduates who collaborate
with faculty and staff on research projects.

Marsha C. McGriff
Associate Vice President For Inclusive
Excellence, Ball State University
Dr. McGriff serves as the associate vice president for
inclusive excellence at Ball State University. As the
chief diversity officer, she has led the campus in the
creation of its first inclusive excellence strategic plan.
McGriff oversees the Office of Inclusive Excellence,
which serves the campus and the community in the
areas of inclusive excellence training and development,
educational resources, and expert knowledge and
support in diversity and inclusion issues and initiatives.

Doneisha L. Posey
Vice President Of Diversity, Equity &
Belonging, Ivy Tech Community College
Doneisha Posey serves as the Vice President of Diversity,
Equity and Belonging at Ivy Tech Community College.
She is a civil rights attorney and diversity thought leader.
Posey works to ensure all students, staff, faculty, and
community members have access and opportunity. Ms.
Posey is regularly consulted on matters of diversity in
higher education, civil rights, housing discrimination,
race and the law, and leadership. In 2020 she was
named Forty Under 40 (Indianapolis Business Journal),
Indy’s Best and Brightest in Education/Nonprofit (Junior
Achievement of Central Indiana) and Golden Laurel
Rising Star (Indianapolis Recorder). • @IvyTechCC
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PANEL DISCUSSION:
Inclusive Excellence:
Facilitating Retention and
Success of Minority Students
Panelists from IN LSAMP partner campuses, Ivy
Tech Community College and Ball State University
share their background, personal experiences, and
insight on work towards inclusive excellence on
their campus. #InclusiveExcellenceVoices.

Panel Members:
•

Susan McDowell, Vice Provost for Research,
Ball State University

•

Marsha C. Mcgriff, Associate Vice President
For Inclusive Excellence, Ball State University

•

Doneisha L. Posey, Vice President Of
Diversity, Equity & Belonging, Ivy Tech
Community College

Session Moderator:

Melinda Messineo
Professor of Sociology & Interim
Chairperson Psychological Science, Ball
State University
@IEBallState
Dr. Messineo is a Distinguished Faculty Fellow for
the Office of Inclusive Excellence.
She has facilitated workshops
at the local, regional,
and national levels
and is a nationally
recognized teacher.

WORKSHOP:
STEM Career Planning
Whether you’re starting out in a STEM degree or about to complete one, you
probably have a number of questions. What career options do you have? How
can you build experience for your resume or CV? Is graduate school something
you should consider, and how does that even work?
In this interactive session, we’ll discuss how you can set goals and plan to be a
successful candidate for both industry and academia, providing tools for exploring
career options and examples of common experience builders for STEM students.
Come ready to learn, to share, and become more
confident in your career path!

Session Moderator:

Jorge Lopez
Founder, Elite Career Moves
linkedin.com/in/219jorlopez/
Jorge serves as a Career Consultant at Purdue University
Northwest (PNW) and founder of Elite Career Moves. He has served as an educator in
both high school and higher education positions for over eight years. Jorge’s passion for
developing students academically and professionally has translated to higher student
self-efficacy. His holistic approach to working with students encourages them to be
advocates of their own learning, especially outside of the classroom.

Dillon Waggoner
Assistant Director, Ball State
University
Dillon Waggoner is a career coach and
Assistant Director in the career center
at Ball State University. He earned
his master’s degree in student Affairs
Administration in Higher Education
and serves BSU’s health and science
majors in both large workshops and
one-on-one sessions. He enjoys helping
students become more comfortable with
networking, professionalism, and career
development and strives to add elements
of fun into career education.
linkedin.com/in/dillonwaggoner/
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High School Student Track

Cristina Preston-Herrera
IN LSAMP Peer Mentor
BS, Chemistry, 2018, BSU
Cristina Preston has worked in industry for a
petrochemical company and at an adhesive’s
company as a quality control technologist. She
returned to BSU to pursue her master’s in chemistry.
Currently, she is the graduate mentor for IN
LSAMP and a graduate assistant for the chemistry
department.

Lauren Reed
IN LSAMP Peer Mentor
BS, Biology (concentration in zoology),
2020, BSU
Lauren Reed received a Wildlife Veterinarian
Internship at the Smithsonian Institute of Tropical
Research, CARES Project in Bocas del Toros, Panama.
There she worked alongside Wildlife Veterinarians
providing care for domestic animals and wildlife.
She plans to continue her education by obtaining
a master’s degree in Wildlife Conservation and
Environmental Policy and become a voice for
environmental change. While at BSU, she did research
with Dr. J. Ward, and was a member of the BSU
Wildlife Society, and the Events Committee Leader for
the BSU chapter of Make-A-Wish.

Ryan Watts
IN LSAMP Peer Mentor
BSU Student
Ryan Watts was selected as an IN LSAMP Peer Mentor
in 2020. Currently, he is seeking a BS in Chemistry and
pre-engineering. As an IN LSAMP scholar, he worked
with Sergiy Rosokha in the organic chemistry lab. He is
a member of the BSU Impact Organization for African
American students. When he graduates, he hopes to be
accepted into an engineering program and become a
chemical engineer.
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PANEL DISCUSSION:
How to Be a STEM Star!
Success from day one of college involves using
all your resources! This workshop introduces
high school students to the benefits of peer
mentoring in STEM with IN LSAMP. The panel
features alumni and a current student sharing their
experience serving as peer mentors at Ball State
University (BSU).

Panel Members:
•

Cristina Preston, IN LSAMP Peer Mentor; BS,
Chemistry, 2018, BSU

•

Lauren Reed, IN LSAMP Peer Mentor; BS,
Biology (concentration in zoology), 2020, BSU

•

Ryan Watts, IN LSAMP Peer Mentor;
BSU Student

Session Moderator:

Anneka Scott
BA, Communication Studies, IUPUI 2020
Anneka has dedicated her spare time to advocating
for diversity related issues as a multicultural peer
educator. She presented an interactive session,
IUPUI’s Multicultural Leadership Empowerment
Program, at the 2019 LSMRCE Regional Conference,
served as IN LSAMP IUPUI intern in 2020 and
continued her role with IN LSAMP after graduation as
the IUPUI LSAMP Cohort Leader.
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Keynote

Chasing Space: The Right Stuff
Is the Never Give Up Stuff
Leland Melvin
@Astro_Flow
Leland looks back on his uncommon
life — he is the only person in human
history to catch a pass in the NFL and
walk in space. Leland will examine his
life through the prism of success and
achievement. How did he succeed where
he rightly should have failed? What
motivated him to overcome injuries,
setbacks, expulsions, and debilitating
deafness? Leland will not only recount
his path with honesty and curiosity, he
will also mine the latest thinking by
researchers, authors, and academics,
applying their work to his own life –
and by extension giving the audience
applicable takeaways.

IN LSAMP
LOUIS STOKES ALLIANCE FOR MINORITY PARTICIPATION

Additional support provided by The Charles W. Brown Planetarium at Ball State University and IUPUI
Conference Details and Registration online: https://inlsamp.org/2020-conference/
Any opinions, findings, and conclusions or recommendations expressed in this material are those of the authors and do not necessarily reflect the views of the
national science foundation. IN LSAMP is supported by NSF award number: HRD-1618408, 2016-2023
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Leland Melvin
Astronaut
S.T.E.A.M. Explorer
Leland Melvin is an engineer, educator,
former NASA astronaut and NFL wide
receiver. He served on board the Space
Shuttle Atlantis as a mission specialist
on mission STS-122 (2008) and
STS-129 (2009), helping to construct
the International Space Station. Upon
hanging up his space boots, he led
NASA Education and co-chaired the
White House’s Federal Coordination in
STEM Education Task Force, developing
the nation’s 5-year STEM education
plan. After 24 years with NASA as
a researcher, astronaut and Senior
Executive Service leader, he shares
his life story as an athlete, astronaut,
scientist, engineer, photographer,
and musician to help inspire the next
generation of explorers to pursue
STEAM careers. In May 2017, Leland
released his memoir, “Chasing Space:
An Astronaut’s Story of Grit, Grace, and
Second Chances.” In “Chasing Space,”
Leland shares his personal journey from
the gridiron to the stars, and examine
the intersecting roles of community,
perseverance, and grace that align to
create the opportunities for success.
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IN LSAMP Alumni Panel
PANEL DISCUSSION:

Session Moderator:

Pamella
Shaw, DMD, MPH
Assistant Dean for Admissions;
Assistant Professor-Clinical,
The Ohio State University
College of Dentistry
Dr. Shaw has previously served as
Associate Dean for Diversity, Equity,
and Inclusion at Indiana University
School of Dentistry and as Assistant
Provost at Purdue University. She has
directed the Louis Stokes Alliance
for Minority Participation Indiana
and the Midwest Crossroads Alliance
for Graduate Education and the
Professoriate.
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Hear their narratives about participation in
undergraduate research and learn about the impact
these opportunities had on their lives academically and
socially. Our panel spotlights the trajectory a research
scholar experience has on opening doors to STEM
networks. Students receive tips and strategies for
pursuing a STEM degree or career.

Olatundun Awosanya
IUPUI, Doctoral Student
Ola completed her bachelor’s degree in chemistry at IUPUI. She is a PhD student
in biology at IUPUI. She has been involved in research through the Life Health
Sciences Internship Program (LHSI) where she discovered her passion for
research. She was an IN LSAMP Research Scholar and through this opportunity
was able to study bone healing in response to spaceflight in collaboration with
NASA and the Department of Defense. She then was awarded as College Intern
of The Year at the 2020 Indiana INTERNnet IMPACT Awards.

Oriana Esteves-Ruiz
IUPUI, Bachelor’s Student
Oriana completed an Associate of Applied Science in Biotechnology at Ivy
Tech Community College. Currently, she is seeking a bachelor’s degree in
Biotechnology at IUPUI. She was selected as an IN LSAMP Summer Research
Scholar in 2019 and began her research in the Alves Lab at the IU School
of Medicine. Her project focuses on how temperature affects antibody
conjugation efficiency leveraging a novel UV-NBS antibody conjugation
strategy. She has worked as a teaching assistant, lab assistant, and biology
tutor. After graduation she plans to pursue a graduate degree.

Cristina Preston-Herrera
Ball State University, Graduate Assistant
Cristina graduated from BSU with a bachelor’s in Chemistry in 2018. She
then went into industry working for a petrochemical company in Mt. Vernon,
Indiana as a lab technician. Shortly after, she returned to Indianapolis to
work at an adhesive’s company as a quality control technologist. Currently,
she is master’s student in Chemistry at BSU. She is the graduate mentor for
LSAMP at Ball State and a graduate assistant for the chemistry department.

Geoffrey Hutchinson
University of Washington, Doctoral Student
Geoff graduated from BSU with a bachelor’s in Biochemistry and Premedicine in 2014, then served in the Peace Corps until 2016. In 2017, he
joined the Vaccine Research Center of the National Institutes of Health as a
postbaccalaureate fellow. Here, his research focused on the structure-based
design of vaccines against endemic viruses as well as those with pandemic
potential such as RSV, Influenza, and Coronaviruses. Currently, a first-year
doctoral student at the University of Washington in the Department of
Immunology where he hopes to continue studying topics related to immunity
and vaccine development.

E-Lexus Thornton
University of Kentucky, Doctoral Student
E-Lexus is a doctoral student at the University of Kentucky in the
Department of Mechanical Engineering. He has a bachelor’s degree in
physics from Indiana University South Bend. While at IUSB, he was the
President of The Black Student Union, President of the Society of Physics
Students, and a community advocate for education. He spent his senior year
mentoring and raising money for high schoolers at John Adams High School.
His research focuses on material/manufacturing processes for advanced
aerospace components. He plans to use his knowledge and materials and
manufacturing to land an engineering position at NASA.

Isaiah Makonnen
IU, Foreign Affairs IT Fellow at U.S. Department of State
Isaiah is a first-year IU Kelley School of Business MSIS Graduate student.
He is a first-generation college student who always had a fascination with
computers & technology. He is pursuing his master’s to add a business
background and refine his IT skills. He a GROUPS alum and was the first
intern for IUanyWare. He was an IN LSAMP Research Scholar at IU in 2019 in
the Vehicular Autonomy Intelligence Lab.
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Afternoon Track

Dayna Thompson
Planetarium Director
Dayna Thompson, Planetarium Director,
has provided support and guidance for all
planetarium activities at Ball State University
since 2012. She holds a MS in Physics and has
over 10 years’ experience in STEM outreach.
Ms. Thompson has created various live
planetarium programs and has worked on
over 8 full-length fulldome planetarium
programs in various roles such as: script
writer, director, program manager, 3D content
programmer, sound recorder and editor. Two
of her programs, “Saturn & Beyond” and
“Halloween: Celestial Origins,” are available for
planetariums world-wide.
Ms. Thompson has worked on various
planetarium related projects including “A Study
on Vulnerability, Power, and Connection in the
Planetarium,” “Fostering Scientists in the Dome:
Cultivating the Characteristics of a Scientist,”
“GIS Data to Planetarium Dome,” “To the Stars
and Back: Exploring Our Planetary Backyard Summer Science Camp for Middle School Girls
at Ball State University and Pre-service Teacher
Field Experience for Multicultural Education,”
and “The Charles W. Brown Planetarium STEM
Hands-On Activity Stations.”
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In addition to her work at Ball State, Ms.
Thompson is also a role model for the FabFems
project, is active in the Live Interactive
Planetarium Symposium (LIPS) and Data to
Dome movements. She also serves on the
International Planetarium Society Board and
co-chairs their Equity, Diversity, and Inclusion
Standing Committee. She enjoys skating and
leading practices for Muncie’s Cornfed Derby
Dames, being creative, and making lasting
connections.

AFTERNOON PLENARY:
Your Journey Through Space & Time
Sometimes in life, we feel pressured to move on and find
“the next best thing.” Other times, although we are on
a planet traveling thousands of miles per hour through
space, we may feel like we are hardly moving. During
this presentation, we will go on a journey through our
universe and learn how we can better navigate a path
that’s part of something much larger.
Facebook and Instagram @BrownPlanetarium
Twitter @BSUPlanetarium

Closing Remarks

Closing Remarks and
undergraduate research award
recognition provided by Provost
and Executive Vice President
for Academic Affairs, Susana
Rivera-Mills.
Susana Rivera-Mills became provost and
executive vice president for academic
affairs at Ball State University in July
2018. As provost, she oversees all aspects
of academic mission, including supporting
leadership for academic units. She plays
a crucial role in the development and
implementation of BSU strategic plan.
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STEM Resource Fair
October 3, 2020 | 3 - 4 PM
Virtual Sessions in Whova
• Charles W. Brown Planetarium at Ball State University | bsu.edu/web/planetarium
• Graduate Admissions at Ball State University | bsu.edu/gradschool
• Graduate and Professional Programs at IUPUI | graduate.iupui.edu
• IBEW Local 481 | eti-indy.org/application_process
• IN LSAMP | inlsamp.org
• KY-WV LSAMP | uky.edu/kywv-lsamp
• KY-WV LSAMP Bridge to the Doctorate | uky.edu/kywv-lsamp/bridge-doctorate

IN LSAMP

• LS-PAC MODELS Center | lspacmodels.org
• University of Arkansas Bridge to the Doctorate | uark.edu/admissions/apply

Facilitator
Jorge Lopez, Elite Careers
Moves, will host a resource table
to assist students with networking
opportunities from across LSAMP and
STEM organizations. Students are
encouraged to connect with potential
STEM employers, internships,
and graduate programs.
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Student Professional Development
Done so soon?! Grab some tools for high impact
relationship building on your way out!
This is critical for growing your network when job
searching, applying to graduate schools, learning
more about your field, etc.
You are a Rockstar in the making! Let’s show that
to everyone by learning some awesome secrets
to the game!

Jorge Lopez, M.S.Ed.

WORKSHOP:
Maximize Your
Conference Experience
October 8, 6:30 pm 7:00 pm ET
Did you recently attend or present
at a conference? Asking yourself,
Now what? Keep the momentum
going! Networking can be scary.
Reframe ideas around networking to a relatable
experience meeting new folks that are also super interested in the same
things! Finding *your* community is what unites us as humans and
creates a feeling of something bigger than ourselves. Come away from
this workshop with actionable steps to build your community and allies
regardless of what you’re hoping to achieve (i.e. an internship, full-time job,
research assistantship, graduate program, a community that confirms your
identity within your chosen field).

Elite Career Moves
Jorge is the founder of Elite Career Moves. He also
serves as a Career Consultant at Purdue University
Northwest (PNW). His background spans several
years as an educator in both high school and higher
education.
His holistic approach to working with students
encourages them to be advocates of their own
learning, especially outside of the classroom.
Jorge graduated from Indiana University with degrees
in Mathematics Education (B.S.) and Higher Education
and Student Affairs (M.S.Ed.). Much of Jorge’s work
focuses on building self-efficacy within students as
they navigate their college experience and in their
transition to the world of work.
Connect today:
linkedin.com/in/219jorlopez/

Elite Career Moves
Jorge founded his company to engage students
in learning “the game” behind the career journey
and helps them explore the intersection of
professionalism, sense of self, and connectedness.

Space is limited. Register in advance:

https://iu.zoom.us/meeting/register/tJIvfuiorj4oH9S18tgypFPjnaAIGnRp8iX2
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QUICK STATS

Research Experience

32
Research Abstracts Submitted

23
Posters Presented

15
Thank you for joining us today to celebrate the
Research Experience Videos

14

15

Judges Provided Feedback to Students with
Complete Research Projects

AWARDS
3 PRIZES awarded in the following categories:
• Biological Sciences
• Engineering and Applied Technology
• Physical Sciences

research experience with the students and learn
more about their STEM journey.
This year has brought challenges and triumphs for
many of our LSAMP research scholars and faculty
mentors. Their adaptability to an everchanging
environment displayed resiliency and the ability
to pivot quickly to achieve their goals. The faculty
mentors have worked with campus partners to
provide the research experiences in virtual and
hybrid settings. This commitment speaks to the
passion they bring to undergraduate research and
broadening participation.
You will see research presented from 12 colleges

POSTERS BY STEM DISCIPLINE

and universities across the Midwest representing 7
LSAMP alliances.
Providing feedback and support to students
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through your questions and discussions will help
them further develop their research skills.

7

12

This year the conference provided students the
opportunity to narrate their research experience.
We invite you to visit the 23 research posters and
15 recorded research narratives.

Biological Sciences
Physical Sciences
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Engineering and Applied Technology

Presenter

Area

Campus

Andrade, Mercedes

Biological Sciences

IU Northwest

(Last, First)

Impact of Early Life Exposure to Cannabidiol (CBD) on Basal Cortisol Levels
in Zebrafish
The low cost, easy maintenance, and conserved neuroendocrine stress pathways of zebrafish (Danio rerio) make this model
an accessible tool for understanding the impact of embryonic exposure to pharmacological substances on stress responses.
However, zebrafish spawning and rearing protocols vary between laboratories; therefore, optimizing the production of healthy
embryos is a necessary step when studying early life stages of the zebrafish in the laboratory. Cannabidiol (CBD) is a naturally
occurring compound found in cannabis that affects nervous system activity via the endocannabinoid system (ECS). The ECS
regulates various processes, including stress hormone responses regulated by the hypothalamic-pituitary-adrenal (HPA)
axis. Dysregulation of the HPA axis is associated with anxiety and chronic stress-related disorders in humans. As CBD acts
on the endocannabinoid system, it has the potential to regulate anxiety by influencing stress responses. With the growing
popularity of CBD for therapeutic purposes, there is a need for research investigating the impact of CBD throughout the
lifespan, particularly whether early-life exposure to CBD affects the developing HPA axis. The goal of the current research
was to improve protocols for zebrafish spawning and conduct a pilot study investigating the impact of early exposure to CBD
in zebrafish embryos on cortisol hormone levels. Here, cannabidiol (300 µg/L) or vehicle was added to the medium bathing
pools of embryos between 2-5 days post-fertilization. Larvae pools were collected and cortisol was extracted and quantified
by enzyme-linked immunosorbent assay (ELISA). It was hypothesized that early-life CBD exposure would decrease basal
cortisol levels compared to vehicle treatment.
Funding acknowledgement: IN LSAMP, NSF-HRD, 1618-408
Arita-Escalante, Jose

Physical Sciences

Virginia Commonwealth University

Bending of Light in Exoplanet Atmospheres
Hot Jupiters are gas giant planets which orbit very close to their parent star, and hence are heated to high temperatures. For
the sample of planets whose orbital planes are aligned with Earth, we can view the planet passing in front of the star and
blocking part of the starlight. This phenomenon is called a planetary transit. By precise spectroscopic measurements of the
wavelengths of light which are blocked by the planet, and those that reach our telescopes, we can get information about the
species of atoms and molecules contained in the planet’s atmosphere, and also some information about the structure like
the gas temperature. Previous studies have compared the data to model spectra which assumed the light travels on straight
lines from the star and through the planet’s atmosphere. The goal of this project is to assess the importance of the bending
of light trajectories due to refraction by the atmosphere. We have constructed a model for the refraction and absorption of the
light by hydrogen, helium and Na atoms that includes the strong frequency dependence near the Na D resonance line. This
model has been used to compute the spectrum of light from the star, including lightbending and absorption by the planetary
atmosphere, for different assumed positions of the planet relative to the star. The goal of this work is to compare the models
with and without lightbending, and to understand under which conditions lightbending will affect the measured spectrum and
transit lightcurves. Preliminary examples for the spectrum and lightcurves will be given.
Funding acknowledgement: VA-NC LSAMP, NASA
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Presenter

Area

Campus

Ballard, Kalista

Eng and Applied Technology

IUPUI

(Last, First)

Designing an Interactive Note-Taking Tool to Support Older Adults with Chronic Illness
Many senior citizens with chronic illness have trouble managing their health, because of the number of doctors they have
to see, and the information they have to remember from these visits. While solutions such as patient portals exist to help
patients remember information provided during visits, patient portals are not always available, and some older adults find
these tools challenging due to usability and accessibility issues. Doctors have started to use interactive note-taking tools
that help them automatically record, and manage notes generated during visits, but these tools are not yet available for
patients. In this project, we design an accessible interactive note-taking tool that can help older adults with chronic illness
manage verbal information shared during doctor’s visits. Based on findings from a prior study with older adults, we designed
an interface using accessibility guidelines from WebAIM and WCAG to create an interface that creates written transcripts of
conversations for later viewing. Using the accessibility guidelines, we focused on improving the presentation of information.
For example, using color combinations with high contrast so that the interface is accessible for older individuals and using
proper font sizes. We present our process for designing and implementing the tool based on the requirements from the prior
study. In the future, we will test our prototype using a cognitive walkthrough approach with designers and usability studies
with older adults.
Funding acknowledgement: IN LSAMP, NSF-HRD, 1618-408
Benson, Diamond

Biological Sciences

IUPUI

The Forensic Insect DNA Database Project
Forensic entomologists utilize insects found on deceased bodies to aid in determination in time of death, place of death,
and other aspects of the forensic report. The purpose of this experiment was to research and collect the nucleotide base
pair sequences of several species of insects that can be found on a cadaver after death. They were then compared in the
structure of a phylogenetic tree. Species were researched using both GenBank and BOLD systems to ensure accuracy and
seek proper voucher and background collection information. The data gathered contained samples that were only from
the North American continent and majority were vouchered, contained at least 500 base pairs, and found within published
content. During the data search, a deeper probe of some insect characteristics was explored and discussed as the necessary
publications were gathered as sources. Alignments of the genomes of each insect were produced in MUSCLE programming
and done in order to set up the template of a phylogenetic tree. This resulted in a visual representation of how closely these
insects are related and the range of possible roles they can play when identified. The project and its results add to the field by
ultimately contributing a resource that can be used during insect comparison and identification.
Funding acknowledgement: IN LSAMP, NSF-HRD, 1618-408
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Butler, Alexis
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University of Arkansas at Pine Bluff
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Protein Catalyzed Capture Agent Based Biosensor for the Detection of SARS-CoV-2
Protein Catalyzed Capture (PCC) agents are synthetic, peptide-based ligands using synthetic epitope target proteins, or
SynEp, screened against one-bead-one-compound (OBOC) libraries. The screening process promotes the formation of
covalent bonds between SynEp and the OBOC library via in situ azide-alkyne click chemistry for a selected few, resulting in
high affinity and selectivity towards target protein. PCCs have been used in studies as alternatives to antibodies in protein
detection because of their proven nature of high sensitivity, selectivity, and affinity. In this study, PCC agents are used
as a biosensing device to capture the Coronavirus Disease 2019 (COVID-19) virus, severe acute respiratory syndrome
coronavirus-2 (SARS-CoV2). COVID-19 is a global pandemic that has few tests available and diagnoses are not instant. A
PCC-based biosensing device will permit for real time detection of SARS-CoV-2. In this research, PCC is attached to the
surface of the bioreceptor by covalent immobilization. An azide group attached to a Silicon Nanowire (SiNW) surface through
silane chemical modification allows for a stable bond between SiNW and the PCC. PCC agents are most preferred in this
case because of their strong stability in various thermal and chemical environments as well as being cheaper and more time
efficient to produce.
Funding acknowledgement: DOD, TMT, ARL
Edionwe, Airhenvbahihea

Biological Sciences

Ball State University

Bacteriophage Control of Salmonella enterica in Artificially Contaminated 1%,
Pasteurized Milk
Salmonella spp. are the number one causative agent of food-borne illnesses in the United States. Salmonella spp. are
resistant to multiple antibiotics leaving only a few that can be used to treat these infections. Alternatives to antibiotics
are needed to treat infections where the bacteria are resistant to all antibiotics. Bacteriophage have been considered an
alternative to antibiotics because of their ability to kill their hosts. The goal of this project is to isolate and characterize
bacteriophage from a raw milk environment to use as a biological control of Salmonella enterica contamination of food
products. For this experiment two bacteria will be used; Salmonella enterica subspecies enterica serovar Enteritidis ATCC
13076 was bought and S1 (an uncharacterized, unknown bacteria) was isolated from raw dairy milk. Pasteurized milk bought
from the grocery store will be inoculated with either Salmonella enterica or S1 to create an artificially contaminated sample.
Bacteriophage will be added at varying densities the observe their affinity for either S1 or Salmonella enterica. We expect to
see that the bacteriophage will have a higher affinity for S1 than it will for the lab made Salmonella enterica.
Funding acknowledgement: IN LSAMP, NSF-HRD, 1618-408
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Faggert, Joshua

Physical Sciences

University of Virginia
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Molecular Dynamics Simulations of Icy Dust Grain Collisions
Molecule formation on dust grains in the astronomical environments has been shown to be crucial to understanding
chemistry in these regions. Many molecules believed to be formed on dust grains are observed in the gas-phase, even in
cold regions. The presence of ice mantles, a result of grain-surface molecule formation, is also understood to play a major
role in dust coagulation. Here, we run molecular dynamics simulations to explore grain-grain collisions as a mechanism for
the desorption of species from dust grains and for grain coagulation. Each grain consists of a pure water ice mantle and
an amorphous carbon core. In this investigation, the fractional impact parameter and impact velocity of these collisions are
varied, while the collision outcomes, temperatures, and internal energies are analyzed to determine thresholds for sticking
vs. coagulation vs. destruction. The threshold between sticking and destructive collisions occurs between 1 and 10 km/s at
impact parameters lower than 0.8. Higher impact parameters showed the ability to lose material while maintaining original
grain structure. 1 km/s collisions produce water excitation energies on the order of 10-1 eV, increasing with decreasing
impact parameter. 10 km/s collisions, with excitation energies on the order of an eV, exhibit the same pattern. The grains in
1 and 10 km/s collisions reach post-collision temperatures on the order of 102 and 103 K respectively. Results suggest that
significant excitation of mantle molecules occurs during collisions. Other common ice-mantle constituents with lower binding
energies than water (e.g. CO) may desorb during grain collisions.
Funding acknowledgement: N/A
Garcia, Anthony

Eng and Applied Technology

IU Northwest

Nonnegative Matrix Factorization Algorithms: A Comparative Study and an
Application to Topic Modeling in Short Texts
Nonnegative Matrix Factorization (NMF) considers a nonnegative data matrix and finds its approximate with a product of two
nonnegative factor matrices. NMF is an unsupervised learning technique that has been applied successfully in several fields,
including document clustering, signal processing, face recognition and natural language processing. The popularity of the
NMF approach derives from a straightforward interpretation of the two factor matrices: One factor matrix consists of several
base components in each column; the other indicates the participation level of each base component in one observation
of the data matrix. Recent applications of NMF have demonstrated its ability to extract meaningful patterns from highdimensional data. Developments in NMF theory and applications have resulted in a variety of algorithms and methods. In this
project, we have compared four NMF methods and evaluated them according to a number of metrics, including computation
time, rate of convergence, sharpness of clustering by sparseness, and clustering quality with purity and entropy measures.
The comparison is performed with an open-source, easy-to-use and unified interface in the R language. Commonly used
benchmark data and visualization methods are provided to explain the comparison and understand interpretation of the
results. The latter work of the project will include the application of the four methods in topic modeling of short texts and
evaluation of their performance particularly in extracting topics from short texts. Documentation, source code and sample
data are planned to be available online once completed.
Funding acknowledgement: IN LSAMP, NSF-HRD, 1618-408

22

Presenter

Area

Campus

Grandberry, Ava

Eng and Applied Technology

Ball State University
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Impact of Microplastics in the Aquatic Environment
Microplastic pollution is a serious problem impacting the aquatic environment. This exploratory study will use chemical
analysis to verify the compounds of visually identified fibers from the Sagarmatha National Park, Dudhkoshi River, (Nepal)
collected in 2019. The results will be compared to wet deposition samples and raw river samples collected during the 2020
monsoon season. This study will help us to possibly establish a baseline for sources of microplastics in the high Himalayan
Mountains, be it the prevailing monsoon winds, or from wastes disposed of by trekkers and locals, or other source. Fouriertransform infrared spectroscopy (FTIR) analysis coupled with an attenuated total reflectance (ATR) accessory will be used
to examine handpicked samples and verify their chemical composition. FTIR -ATR can identify particles at a size range of
several millimeters down to about 40µm ATR measures the changes that occur in an internally reflected IR beam in a highdensity crystal when the beam comes into contact with a sample. This reflection forms the evanescent wave which extends
into the sample. Additionally, the study will examine the raw materials used in industry for the formation of plastic products,
approximately 5 mm in diameter. These materials, called nurdles were found and collected from the beaches of North
Padre Island, Texas. The results of these studies as well as an examination of the contamination of small materials in the
environment is discussed.
Funding acknowledgement: IN LSAMP, NSF-HRD, 1618-408
Grondolsky, Anna

Physical Sciences

The Ohio State University

Building an Efficient Reversible Fuel Cell Stack for Use as a Backup Power Source
Hawaii’s energy costs are the highest in the nation. This project improves upon the current alternative energy systems by
replacing the battery backup storage with a reversible fuel cell (RFC). This project tests the effectiveness of using manganese
sulfate as a catalyst, stainless steel as the electrode and ocean water as the electrolyte for an RFC. This project analyzed
this RFC in parallel stacks of one, three, six, nine, and twelve. This project also analyzed the effectiveness of manganese
sulfate when added to the electrolyte. The twelve RFC stack with the catalyst produced the most power with 38.0 watts. This
data was taken to create an observation buoy powered by solar energy and utilized a six RFC stack as backup power. The
observation buoy included an anemometer, beacon, and rain collector for the solar panel and RFC stack to power. The solar
energy powered the observation buoy for 12 hours and then was shut off to see the effectiveness of the RFC backup system.
The RFC backup system was able to power the buoy for 24 hours, without the aid of solar energy. This will be tested further
to create a backup system for home solar energy.
Funding acknowledgement: American Indian Science and Engineering Society Energy Challenge & U.S. Division of
Economic and Mineral Development
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Isenbarger, Melanie
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Ball State University
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Photometric and Spectroscopic Analysis of Eclipsing Binary NSVS 11868841
We present new photometric and spectroscopic data on the low-mass, eclipsing binary star NSVS 11868841. Light and
velocity data are analyzed and modeled. Resulting best-fit models indicate a change in the orbital period. Our October 2019
observation of secondary eclipse occurs 0.01042 days prior to that predicted by the latest published ephemeris when
assuming a circular orbit. Our spectroscopic data from 2009 and 2019 yield a consistent systemic velocity of -9.78 ± 1.3
km*s-1 and a mass ratio of 0.928 ± 0.016, both of which are significantly different than previous studies. Orbital period
changes have not been indicated in earlier works either.
Funding acknowledgement: N/A
Lee, Doria

Physical Sciences

Central State University

Schrodinger (Time-dependent) Wave Equation
The Schrodinger wave equation is the fundamental equation of Quantum Physics that describes how the wave function of
a physical system evolves over time. It was formulated in late 1925 by the Austrian physicist Erwin Schrödinger. It uses the
idea of energy conservation such as kinetic energy and potential energy, which is equal to the total energy. It helps with
calculating the probability that a Quantum system, a part of the whole universe chosen to be analyzed at a certain state
and at any time. To fully understand Schrodinger’s equation, we must grasp the mathematical concept of Schrodinger’s
equation itself. This is important because knowing how the formulas behind the answer works can help you fully understand
the process that is needed to solve the equation. There are many mathematical concepts that must be understood and
mastered in order to solve a Schrodinger equation: Calculus II, Multivariable Calculus, Linear Algebra, Probability & Statistics
II. In chemistry, by solving the Schrodinger wave equation we will know everything about atoms and molecules. It is used in
physics to approach problems about the atomic structure of matter. In this project, we state the history of this equation, study
Schrodinger (time-dependent) wave equation mathematically, solve mathematically (also from the engineering perspective),
and explain its applications in natural sciences and engineering.
Funding acknowledgement: N/A
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Long, LáPam-Ela

Eng and Applied Technology

IUPUI
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Nanotechnology: A Promising Biomedical Application to Drug Delivery through
Engineering
The application of nanotechnology is increasingly prevalent but has recently been applied to various branches of medicine
for the diagnosis and treatment of the human body in the last decade. Through the application of engineered nanoparticles,
nanotechnology has the function of delivering drugs to targeted sites in the body. Utilizing a review of literature, this study
analyzes nanoparticles and their role in drug delivery. Focus areas include the current state, limitations that exist, and the
future directions in the field. Major findings suggest that the use of nanotechnology in drug delivery is still developing but
has a promising future for medical countermeasures. The discoveries related to drug delivery in cancer and ocular therapy
are highlighted in this investigation to illustrate the role of nanotechnology in two widespread conditions that reveal authentic
applications of nanotechnology in medicine. While diagnostic techniques in nanotechnology are developing in ophthalmology
and cancer therapeutics, neuronal toxicity is a major limitation to its development.
Funding acknowledgement: IN LSAMP, NSF-HRD, 1618-408
Mena, Rebeca

Biological Sciences

Ball State University

Characterizing Malate Dehydrogenase Enzyme Kinetics and Thermodynamics
with MitoNEET
Malate dehydrogenase (MDH) is an oxidoreductase enzyme that catalyzes the reversible conversion of malate and NAD+ to
oxaloacetate and NADH in both the cytosol and mitochondria. MDH contributes to the Malate-Aspartate Shuttle to maintain
energy homeostasis across the mitochondrial membranes. The Konkle Lab previously found that the mitochondrial protein
mitoNEET interacts with MDH enzymes through pull down assays with HepG2 cells and mouse liver lysates. The overall
objective of this research is to understand how mitoNEET affects the enzyme kinetics and thermodynamics of MDH enzyme
activity. The work presented here is the first step in this goal, optimizing the assay conditions for studying MDH enzyme
kinetics and thermodynamics using UV-visible spectroscopy.
Funding acknowledgement: IN LSAMP, NSF-HRD, 1618-408
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Understanding Initiative Preferences for Human-CUI Interactions
As conversational user interface (CUI) technologies advance, people begin to invite new devices such as voice assistants
and chatbots and their capabilities into their lives and homes. Conversational user interfaces are supported by artificial
intelligence(AI) and are designed to respond to voice or textual commands with specific answers or actions. Examples of
these interfaces include Amazon’s Alexa and Apple’s Siri. In this project, we will explore voice assistants and how people wish
to interact with them. We designed and implemented a prototype CUIs using an online application, Voiceflow, to simulate
multiple scenarios users might have with a CUI. These scenarios focus on instances where CUIs initiate interactions with
users (sometimes unprompted).To develop our prototypes, we conducted a review of literature and held brainstorming
session, to understand existing concerns with voice assistant privacy and trust and to create realistic scenarios that might
occur in people’s home. Our overall goal is to use these prototypes to better understand the types of interactions people
might find acceptable or not by these new devices. In the future, we will test our prototypes and compare responses among
different user groups including younger and older adults to understand whether beliefs differ. This study will give us more
insight on how to make these devices more trustworthy and usable in daily-life situations.
Funding acknowledgement: IN LSAMP, NSF-HRD, 1618-408
Peralta Velazquez, Daniel

Eng and Applied Technology

Texas A&M University

HammerBlade Manycore Architecture: Dense Matrix multiplication and Sparse Matrix
multiply Dense Matrix (SpMM) Kernels
The complexity of Deep Neural Networks and Graph processing applications require an increasing amount of computations.
Current algorithm models consist of interconnected layers of data that perform a series of arithmetic computations to
determine a relationship between layers. The computations distribution of these algorithms is mainly composed of matrices
dot products hence allowing for higher data parallelization processing. HammerBlade Manycore Architecture is an opensource 2D mesh OnChip-Network designed by the Bespoke Silicon Group at the University of Washington. HB Manycore
architecture consists of an array of tiles with processing, local memory, and communication routers that allow for efficient
dataflows through the design of computing kernels. To study this Architecture, this project consists of designing Dense Matrix
multiplication and sparse matrix multiply dense matrix (SpMM) kernels using CUDA-light (C/C++), a general-purpose parallel
computing platform. The multiple kernels are designed based on memory locality (local and shared memory), parallelization
(quantity and arrangement of processing tiles), and work-distribution (instructions/cycles per processing tile). The designed
Dense Matrix multiplication kernels in this project have an increased performance; a blocking strategy with parallel loads laid
a higher tile utilization and proportional work distributions further reducing absolute computing cycles by a 20% compared to
the performance of existing kernels. Future work consists of improving Sparse Matrix multiply Dense Matrix (SpMM) kernels
to compute matrices of any size and further reduce memory stall cycles of Dense Matrix multiplication kernels.
Funding acknowledgement: Research supported by Cornell University Louis Stokes Alliance for Minority Participation
(LSAMP), a NSF supported program under Grant No. 06-552.
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Robles Madrigal, Valeria
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IU South Bend
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Investigating the Effect of Bismuth Deposition Time on Bismuth Modified Electrodes
Performance in Detecting Lead
One of the most toxic metal pollutant is lead. Lead poisoning can cause a number of adverse human health effects and
it’s particularly detrimental to the neurological development of children. Despite all efforts to reduce lead contamination,
lead exposure continues to be a hazard in our environment. Therefore, the development of sensitive detection methods
is important. Electrochemical detection methods are selective, sensitive, and simple. The current project utilizes glassy
carbon electrodes modified with bismuth to electrochemically detect lead in water and soil samples. The goal of the current
project is to optimize the detection conditions to achieve the highest sensitivity, stability, and lowest limit of detection. The
effect of bismuth deposition time on the performance of the modified in detecting lead will be investigated to evaluate the
analytical performance of bismuth modified electrodes. Chronoamperometry method will be used to modify the glassy carbon
electrodes at different times, and detection of lead will be carried out using differential pulse anodic stripping voltammetry
technique. At each deposition time, the electrode performance will be evaluated in terms of sensitivity, stability, and the limit
of detection. The deposition time that gives the best analytical performance will be used in future determination of lead in
water and soil samples.
Funding acknowledgement: IN LSAMP, NSF-HRD, 1618-408
Rodgers, Kathryn

Biological Sciences

Ball State University

Characterization of the Candida albicans H/ACA Box snoRNA snR3a
While RNA is comprised of only 4 bases, these bases can be modified in hundreds of distinct ways. These modifications
play critical roles in modulating RNA function. Pseudouridine is the most common modified nucleoside and is found in all
kingdoms of life. Pseudouridylation is catalyzed by pseudouridine synthases. This study characterizes Candida albicans
snR3a, a snoRNA that using base pairing guides the pseudouridine synthase Cbf5 to its target rRNA residue. Our data will
allow us to better understand C. albicans pseudouridylation. RNA samples were isolated from C. albicans. Rapid Amplification
of cDNA Ends (RACE) in both the 3’ and 5’ direction was used to map the ends of C. albicans snR3a. The samples were then
resolved by 2% agarose gel and sequenced. The sequencing from the 3’ RACE samples suggest that previous analyses of
snR3a 3’ were correct. We are sequencing the 5’ RACE products now. The length of the 5’ RACE products suggests that
snR3a is longer than annotated in the C. albicans genome. In the future, I will investigate the mechanism by which snR3a
guides pseudouridylation and characterize other snoRNAs present in Candida albicans to determine if they are longer than
annotated.
Funding acknowledgement: IN LSAMP, NSF-HRD, 1618-408
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Rodriguez, Luis

Physical Sciences

IU South Bend
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Spectra of Variable Emission Star Gamma Cassiopeiae
The BeSS database is home to a large collection of Be star spectra. Be stars are a collection of stars at temperatures ranging
from 10,000-30,000 Kelvin which show emission lines in their spectra, rather than absorption lines, at Balmer series
wavelengths. Be stars are characterized by extremely fast radial velocities which ejects matter from its main body to form
a “decretion” ring of hydrogen around the star, causing the characteristic emissions this class of star is known for. Gamma
Cassiopeiae is one such star, with variable periods of emission. We have collected and processed its spectrum using the 16”
Schmitt-Cassegrain telescope of the IUSB Observatory and an Alpy 600 spectrometer, to contribute to the BeSS database
catalog of the star’s ever-changing profile.
Funding acknowledgement: IN LSAMP, NSF-HRD, 1618-408
Rodriguez-Triana, Patricia

Biological Sciences

IU Northwest

Drosophila Genetics Research
Me31B is a Drosophila melanogaster (fruit fly) RNA-binding protein that exhibits post-transcriptional control functions and is
essential for oocyte development. For efficient oogenesis, Me31B associates with key germ plasm proteins: Vasa (Vas), Oskar
(Osk), Tudor (Tud), Aubergine (Aub) found in the posterior end of the oocyte and interacts with Tral, a transport and adaptor
protein. In a previous study, Tral knock-down was found to decrease Me31B levels during oogenesis. To determine if Tral has
a direct effect on the other germ plasm proteins (Vas, Aub, Tud, and Osk), tral RNAi and control fly ovaries were dissected,
immunostained and compared using a confocal laser scanning microscope. Aub and Tud protein levels and aggregation
in the germ plasm of the oocytes were imaged and analyzed using quantitative techniques. Preliminarily, Aub’s and Tud’s
presence in the germ plasm of tral RNAi flies show inconclusive similar yet varying results. Furthermore, results of Vas and
Osk immunostaining are yet to be analyzed. We tentatively conclude that Aub and Tud cellular localization and expression is
independent of Tral and Me31B. However, further statistical analysis of the obtained images; as well as imaging of the Osk
and Vas slides, will be necessary to further support this conclusion.
Funding acknowledgement: IN-LSAMP, NSF-HRD, 1618408
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Salazar, Lilyana
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Ball State University
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Determination of Product(s) Formed by the Consumption of Biological Thiols
by MitoNEET
MitoNEET, the first discovered member of the CDGSH protein family, is a target for drug discovery for type-2 diabetes.
However, the certain assignment of biological function(s) remains elusive. MitoNEET contains a [2Fe-2S] cluster that is redox
active and is ligated by three cysteine residues and one histidine residue. According to previous oxygraph findings, when
mitoNEET and cysteine react, oxygen levels are depleted. However, the products were unknown. UV-visible spectroscopy and
Ellman’s reagent were used in order to quantify the amount of free thiols present with cysteine alone, mitoNEET alone, and
cysteine with mitoNEET. A standard curve of cysteine reactive with Ellman’s reagent was produced. We demonstrate that free
thiol groups decreased in the presence of mitoNEET with cysteine when compared to the free thiols of mitoNEET or cysteine
alone. Approximately 75% of the free thiols is consumed in the presence of Ellman’s reagent, mitoNEET, and cysteine when
cysteine is in a large molar excess. A standard curve of homocysteine reactive with Ellman’s reagent was produced. We
demonstrated that free thiol groups decreased in the presence of mitoNEET with homocysteine when compared to the free
thiols of mitoNEET or homocysteine alone. Approximately 40% of the free thiols is consumed in the presence of Ellman’s
reagent, mitoNEET, and homocysteine when homocysteine is in a large molar excess. Future research includes assaying other
biological thiols such as cysteamine as well as determining the fate of the consumed oxygen. This information, along with
supporting research, determines that the unique structure of mitoNEET can lead to concurrent consumption of both molecular
oxygen and the thiol group of cysteine.
Funding acknowledgement: IN LSAMP, NSF-HRD, 1618-408
Saldivar, Felix

Biological Sciences

Ball State University

Mouse Models for Studying the Importance of Brain Glycogen
Generally, when speaking of blood sugar, the terms diabetes and glucose are used, yet despite being a less familiar concept,
glycogen is also significant. Glycogen is the stored form of glucose and is found in many tissues. Particularly in the brain,
its role is not completely understood which only begs for further investigation and discovery. To deepen our knowledge on
the importance of glycogen in the brain for memory, we use mice as our model organism in various procedures. Using the
inhibitory avoidance test to measure associative learning, mice genetically engineered to lack brain glycogen from birth were
found to be impaired under certain conditions. To determine how acute reduction of brain glycogen in mice impacts learning,
we are characterizing a tamoxifen-inducible Cre-lox mouse model to disrupt glycogen synthesis in the brain of adult mice. We
are optimizing the tamoxifen dosage scheme to cause a significant reduction in brain glycogen levels. We will then conduct
further studies to better understand the importance of glycogen in the brain.
Funding acknowledgement: IN LSAMP, NSF-HRD, 1618-408
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Soto Ruiz, Jared
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Binding Capabilities of Guanidinium Containing Polymeric Networks for Phosphate
Extraction
Phosphate is a naturally occurring compound found in nature, and it is utilized by organic beings. In controlled quantities, this
compound is useful. However, if there is too much or insufficient phosphate, it can be harmful and result in various problems
such as phosphate eutrophication in bodies of water and calcification, hyperphosphatemia and liver damage in humans.
The purpose of this research is to find a more effective way to extract phosphate using a polymer network that can bind the
excess phosphate in aqueous systems. We will prepare and study a series of three polymers containing different ratios of
guanidinium and allylamine and see how efficiently they extract the phosphate. The measuring process consists of using
a phosphate assay on a neutral and acidic phosphate solution to measure levels of phosphate before and after adding the
polymer to the solution. The results will give a better understanding of how the binding process works with the guanidinium
present and what improvements can be made. This research will help improve the medical and environmental fields in finding
new and more effective ways to remove phosphate from aqueous solutions.
Funding acknowledgement: IN LSAMP, NSF-HRD, 1618-408
Steinhardt, Rai

Biological Sciences

IUPUI

Development of a Model with Social Factors and Health Data to Predict EarlyLife Obesity
Identifying children at risk for obesity allows the development of customized intervention plans that can reduce this risk and
help improve the health outcome of the child. Earlier interventions are more likely to be successful in altering this outcome.
This study focuses on developing a model that can predict obesity before 24 months of age. The proposed model is based on
data from three different sources: birth certificates, electronic health records and social indicators which are then combined
to form the input of the model. Data preprocessing is applied to consolidate parameters and eliminate those that are not
relevant. Original data was inherently diverse, and preprocessing was needed to reduce the dimensionality of the models
input space and increase the information gained from obesity predictors. Architecture of the model is a deep neural network
with memory that predicts the future weight and height of the patient based on historical data. Several model configurations
are investigated, and prediction horizons are varied in order to analyze the impact of the historical data on the performance
of the model and the ability of the model to provide correct obesity risk predictions over extended time horizons. Compared to
previous machine models proposed in the literature, the model proposed in the study is unique because it integrates social,
birth certificate and health record data. It also takes into consideration an extended prediction horizon to apply a life course
perspective and attempts to provide obesity risk predictions at an early stage of the infant’s life.
Funding acknowledgement: IN LSAMP, NSF-HRD, 1618-408
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Pollinator Diversity And Microbial Diversity In Nectar In Urban Wetland
Globally, insect populations have been in decline for many years. According to the 2019 United Nations report on biodiversity,
around 40% of insect species are headed towards extinction. Our work focuses on the effect urban wetland restorations can
have on supporting pollinator diversity and monitoring microbial diversity in nectar. Pollinators can affect nectar microbial
diversity and microbes present can affect pollinator behavior. We also tested levels of antibiotic resistance of the bacteria
associated with the nectar. We studied Pycnanthemum virginianum, Physostegia virginiana, and Lobelia syphilitica. We
observed pollinators visiting the flowers of each species. Preliminary data suggests that Physostegia is visited by bee
species ranging from small sweat bees to large carpenter bees, Lobelia is primarily visited by Bombus bee species and large
carpenter bees, whereas Pycnanthemum is visited by a greater diversity of wasp species. We extracted nectar from flowers
and allowed bacterial and fungal colonies to grow on a yeast malt agar with either ampicillin (to reduce bacterial growth)
or cycloheximide (to reduce fungal growth). The amount of bacteria and fungi was estimated for each nectar sample, and
bacteria were stained to determine whether gram-positive or gram-negative. DNA will be isolated from bacterial colonies and
sequenced to determine species. Bacterial resistance to seven antibiotics was tested. Preliminary results suggest that some
bacterial colonies have moderate to high levels of resistance.
Funding acknowledgement: IN LSAMP, NSF-HRD, 1618-408
Thompson, Cora

Biological Sciences

University of Wisconsin - Stevens Point

Reproductive Parameters of Female Mice Transgenic for CCL2
Chemokine ligand 2 (CCL2) is an inflammatory chemokine involved in non-viral immune response via monocyte recruitment.
Mice transgenic for CCL2 under control of human glial fibrillary acidic protein (GFAP) overexpress CCL2 in astrocytes and
related tissues, including the hypothalamus, a key area of the brain associated with reproduction. CCL2 is also found
in ovaries, where expression varies with estrus cyclicity, with levels increasing during ovulation, the time of greatest
inflammation. A role for CCL2 in human ovarian pathophysiology (e.g., polycystic ovarian syndrome) has also been suggested.
Thus, mice transgenic for CCL2 overexpression may serve as a model system for examining the role of CCL2 in ovulatory
processes, but reproductive parameters in these transgenic mice have not been thoroughly examined. To examine the
potential influence of CCL2 overexpression on female reproduction, a breeding study will be performed to assess differences
in fertility, pup survival, and time to sexual maturation. Preliminary data suggest no effect of CCL2 overexpression on
estrus cycle length, but data on time spent in days of the cycle were inconclusive, so following weaning, estrus cyclicity
will be evaluated via vaginal cytology. Ovaries will then be removed from adult females during diestrus to assess follicular
populations and number of corpora lutea, transient endocrine glands that form following ovulation. Ovaries will be fixed in
neutral buffered formalin, embedded in paraffin, serially sectioned at 8µm, and stained with Hematoxylin and Eosin. Given
evidence supporting a role for CCL2 in ovulation, we expect to see decreased reproductive fitness in transgenic female mice.
Funding acknowledgement: N/A
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Computational Fluid Dynamics of 3D Printed Tissue
Computational fluid dynamics (CFD) has the capability to simulate the environment required for biofabricated tissues.
Analyzing the forces present on the tissues is essential for the correct development and growth after the scaffold-free
biofabricated tissue is 3D printed. The advantage of scaffold-free engineered tissues is the lower rejection rate from the body
during integration of the new tissue due to the lack of scaffold or supports needed to fabricate the tissue. The CFD model
created by the lab analyzes net flow, pressure distribution, shear stress, and oxygen distribution. These flow characteristics
are to be tested to find the flow parameters that best suit the bioreactor. With the use of software such as MATLAB and
ANSYS, simulations are done to determine what design constructs are required and flow application is needed for future
biofabrication of tissue.
Funding acknowledgement: IN LSAMP, NSF-HRD, 1618-408
Vernon, Jonathan

Eng and Applied Technology

Kennesaw State University

Tensile Testing and Organic Polymers
The obligation to lower the ecological footprint of the human species has pushed scientists and companies to research,
design, and produce more eco-friendly methods of living. The blending of organic materials into complex plastic polymers has
been pivotal to improving the mechanical, thermal, and rheological properties. Tensile testing of 2500HP and 2500HP/LCNC
nanocomposites along with 4043D PLA and 4043D PLA/L-CNC nanocomposites was performed. Through analysis of the
engineering stress-strain response, the strain response for 2500HP showed a decrease in strain response with an increase in
load size when L-CNC nanocomposites were added.
Funding acknowledgement: LSAMP
Watts, Ryan

Physical Sciences

Ball State University

Ionic atmosphere effect on halogen bonding
Halogen bonding is an attraction between an electrophilic region of a halogen atom and the nucleophilic region of a molecule
Intermolecular interactions have been recognized as an effective synthon for crystal engineering of nonlinear opticals, rational
drug design, chiral resolution, and solid-state reactivity. The goal of this research was to determine whether halogen bonding
in the presence of an Ionic compound has an effect on halogen bonds. This was done using CBr4, TBABr and a fluoride ion
along with UV spectroscopy to measure the absorbance of the molecules. To determine if any differences were observed in
addition of Ionic compound.
Funding acknowledgement: IN LSAMP, NSF-HRD, 1618-408
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Pyrene-fused N-heterocyclic Compounds Bearing Germanium and Boron for
Hybrid Materials
Pyrene based compounds are widely used in the field of materials chemistry due to their emissive properties and their
application in organic electronics, such as light emitting diodes, photovoltaics, sensors and other electronic display
technologies. Incorporating p-block elements such as boron and germanium into highly conjugated aromatic scaffolds can
enhance the electronic, fluorescent and structural properties of strictly organic molecules, making them good candidates for
flexible optoelectronic devices. This presentation will highlight a new class of diatomic pyrene-fused Nheterocyclic including
germylenes, borohydrides, fluoroborylenes and borophenyls.
Funding acknowledgement: University of Virginia
Weston, Kennedi
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Evaluation of Fitness Cost Associated with Carriage of Inc I1 Plasmids from
Enteric Bacteri
Many members of the Enterobacteriaceae carry plasmids, such as incompatibility group (Inc) I1 plasmids that encode
virulence and antimicrobial resistance that allow strains to survive in diverse conditions. Carriage of plasmids can lead to
increased fitness costs, which is evidenced by diminished growth rates; however, the cost associated with IncI1 plasmids is
unclear. This study evaluated the impact of carriage of IncI1 plasmids, alone or in combination with additional plasmids on
Escherichia coli. Twenty-two transconjugant strains were developed by transferring plasmids from Salmonella isolates into E.
coli J53. IncI1 plasmids were typed by multilocus sequencing typing (pMLST) and transconjugants were evaluated by PCR to
determine plasmid content. Growth curves were generated for each transconjugant and J53 by seeding four wells of a 96well microtiter plate with each strain and the plates were incubated at 37°C for 18 hr in a Spectramax 384 Plus plate reader.
Absorbance reading at 600 nm were taken every 30 min and exported to Microsoft Excel for analyses, with each set of
experiments repeated. Of the transconjugants, 12 strains carried the IncI1 plasmid alone, 10 strains also carried an IncA/C
plasmid, including one that positive for an IncW plasmid. pMLST indicated that there were 10 different sequence types, with
ST26 being most common (n=9). The strains with growth rate higher than E. coli J53 carried both IncI1 and A/C plasmids,
while those with the lowest growth rates had only the IncI1 plasmid. This study assessed the impact of plasmid carriage.
Interestingly, some transconjugants carrying both IncI1 and A/C plasmids had a fitness benefit, while those with the highest
fitness cost carried only IncI1 plasmids.
Funding acknowledgement: U.S. Food and Drug Administration at National Center of Toxicological Research
Oak Ridge Institute for Science and Education
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Olfactory Recognition in Glycogen Synthase Knockout Mice
Glucose stored in the brain as the branched polysaccharide glycogen has been reported to play a role in associative learning.
The effect of brain glycogen levels on sensory learning in mus musculus is rarely studied and, as a model species for human
studies, has implications for learning in people, especially those experiencing low glucose availability to the brain. Wild-type
mice and mice without brain glycogen were allowed to investigate the scent of a fruit juice for 5 minutes after a habituation
period. Twenty-four hours later, the mice were allowed to investigate the scent of the same juice or a novel juice. The amount
of time the mouse spent “exploring” the scent was measured on both days, and the times were compared between genotypes
with the hypothesis that wild type mice would spend less time than knockout mice on a familiar scent 24 hours later.
However, analysis of this data shows similar results between the two genotypes, implying that brain glycogen may not have a
significant impact on sensory learning. When compiled with other behavioral studies with brain glycogen variables, this study
improves understanding of the importance of mammalian brain glycogen levels for behavioral learning.
Funding acknowledgement: IN LSAMP, NSF-HRD, 1618-408
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