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Academy Council  
 

The Academy Council consists of the current elected Academy officers, Chairs of the 
Foundation and Senior Research Grants Committee, two at-large members, and the 
Executive Director.  The Council is responsible for all business of the Academy. Any 
individuals interested in serving in a position on the Academy Council should contact 
the Academy for more information. 

 

 

Top Row (L-R): Sarah Mordan-McCombs, Interim Executive Director; Bruce Kingsbury, Academy 
President; Samina Akbar, President-Elect; Marc Milne, Immediate Past President; Second Row (L-
R): Michael Finkler, Treasurer; Zhihai Li, Chair, Senior Research Grants; Michelle Marincel-Payne, 
Secretary; Erin Gerecke, Member-at-Large; Horia Petrache, Editor of the Proceedings; Third Row 
(L-R): Tom Dolan, Chair, Foundation Committee; Luis Palacio, Chair, DEI Committee; Paul Doss, 
INSPECT, Erika Sorensen-Kamakian, Member-at-Large; Ed Frazier, Parliamentarian 

 

A list of Academy Elected and Appointed Committees can be found on the Indiana Academy of 
Science Website. 

 



Section Leadership 
 
Section Chairs preside at meetings, contribute to the planning and execution of the annual academy 
meeting, and contact section members when necessary. Section vice chairs are elected in the section 
business meeting at each annual meeting to serve one year as vice chair (chair-elect) and then one 
year as chair. 
 

Section Section Chair and Vice Chair 

Anthropology 
Miranda Mueller 
Caitlyn Placek 

Botany 
Darrin Rubino 
Benjamin Spears 

Cell Biology 
Bikram Sharma 
Ashley Kalinski 

Chemistry 
Alexandra Tamerius 
David Bwambok 

Conservation, Sustainability and Land 
Management Samuel Ivande 

Earth Science 
Carson Wright 
Victoria Leffel 

Ecology 
Jeffery Holland 
Jeremy Sheets 

Engineering 
Namita Shrestha 
Irene Reizman 

Environmental Science Katherine Barrett 

Mathematics 
Ed Brizendine 
Kevin Drury 

Microbiology and Molecular Biology 
Erin McClelland 
Hisako Masuda 

Physics and Astronomy 
Ryan Wes Tobin 
Luis Palacio 

Plant Systematics and Biodiversity 
Richard Hull 
Wyatt Williams 

Science Education 
Kristi Bugajski 
Jane Kenney-Hunt 

Zoology and Entomology 
Glené Mynhardt 
Christopher Wirth 

 
Complete descriptions of the content areas for each section can be found on the Indiana Academy of 
Science website. 



President’s Welcome 
 
Welcome to the 139th Annual Indiana Academy of Science Annual 
Conference!  
 
So glad to have you here today. You’re among over 350 attendees that 
make this meeting the largest and longest-running multidisciplinary 
scientific meeting in the state. We are hosting nearly 200 oral 
presentations, posters, Hot Topics, and workshops, presented 
both by professional and students. With the latter in mind, please Be 
sure to take time today to check out the second year of the Emerging 
Scientist Research Poster Competition! Many thanks to the Planning 
Committee for all of their hard work to bring that competition back to life.  
 
This coming April 8, 2024, Indiana is fortunate to be in the path of totality for the total solar eclipse. 
Apropos, we are honored be joined by Indiana’s own Dr. Brian Murphy, Professor of Physics and 
Astronomy at Butler University to deliver the Keynote Address Eclipse Excitement: Fun in the Sun 
with a Dash of Science. Dr. Murphy will provide us with an overview of research surrounding the 
eclipse, as well as a look at the historical importance of solar eclipses.  
 
This has been a year of transitions and changes. We mourn the loss of our Executive Director Delores 
Brown, but welcome Sarah Mordan-McCombs as Interim Executive Director (and she has done a 
wonderful job!). We wished Admin Assistant Linda Buff well on her next adventure, found a new 
Proceedings Editor, Dr. Horia Petrache.  
 
We have changed the program a bit as well. Most notably, we have moved the Poster Session to the 
morning, before lunch, and the Section Business Meetings immediately after the Keynote Address.  
We hope these changes will encourage engagement in both sessions, and that you will take the time to 
get involved in the life of the Academy. In the morning, there is also an array of Hot Topic 
presentations in the DEI; Cell Biology; Science Education; and Conservation, Sustainability and Land 
Management Areas.  We are fortunate to have invited speakers from The Nature Conservancy and the 
Audubon Society to discuss the importance of wetlands, which are currently under attack in the state 
of Indiana.  In the afternoon, join us for oral presentations in the various sections, a panel discussion 
with Dr. Nancy Swigonski and Rep. Victoria Garcia Wilburn about the science of Weathering and 
Social Determinants of Health.  Students getting ready to apply for internships, graduate school, or 
jobs should consider attending the DEI Resume/CV workshop, presented by Kaitlyn Glavee from the 
DEI Committee of the Indiana Academy of Science. 
 
My thanks to all of the Section Chairs and Vice-Chairs as well as the several IAS committee Chairs and 
members who put in countless hours of unpaid labor into ensuring that this meeting goes smoothly 
and provides interesting and informative content for our members.  
 
Sincerely, 
Bruce Kingsbury, PhD 
President, Indiana Academy of Science 



139th Annual Academy Meeting 
March 16, 2024 

Meeting Agenda 
 

7:00-8:00 AM Poster Set Up – JW 6 
 Continental Breakfast – Grand Ballroom 
  
8:00 AM Morning Plenary Session – Grand Ballroom 

• President’s Welcome – Dr. Bruce Kingsbury  
• Indiana Academy of Science Awards – Dr. Don 

Ruch, Dr. Luis Palacio 
  
8:45 AM President’s Address Wetlands: Imperiled Jewels 

Dr. Bruce Kingsbury 
  
9:30 AM Section Oral Presentations 
  
10:30 AM Poster Session and Emerging Scientist Research Poster 

Competition 
JW 6 

  
12:00 PM Academy Luncheon 

Grand Ballroom 
  
12:30 PM Keynote Address  

Eclipse Excitement: Fun in the Sun with a Dash of 
Science 
Dr. Brian Murphy, Butler University 

  
1:30 PM Section Business Meetings 
  
2:00 PM Section Oral Presentations 
  
5:00 PM Emerging Scientist Awards and Networking Reception 

JW 6 
 



Indiana Academy of Science 

Awards 2024 
Academy Fellows 
A Fellow is a member of the Academy for a minimum of 5 years who has demonstrated service to the 
Academy and to the advancement of science in Indiana; service to education in science; and 
achievements in scientific research. Nature of service to the Academy includes attending Indiana 
Academy of Science meetings, presenting papers at meetings, publishing in the Proceedings; serving 
as an officer, section or committee chair, or committee member; and playing a role in organizing 
Academy activities. Fellow nominees are selected by current Academy Fellows and recommended to 
the Academy Council by the Awards Committee. 

The Academy Fellow awardees for 2024 are: 

Dr. Irene M.B. Reizman 

Alfred R. Schmidt Endowed Chair for Excellence in Teaching 
Associate Professor of Chemical Engineering 
Rose-Hulman Institute of Technology 

Dr. Irene Reizman holds a BSE in Chemical Engineering from the 
University of Michigan and a PhD from the Massachusetts Institute of 
Technology. She has been a member of the Senior Research Grants 
Committee since 2021 and has served as Section Chair/Vice Chair of the 
Engineering Section twice, including as the current Vice Chair. Dr. 
Reizman has published research with undergraduate students, and she 
and her students have presented oral and poster presentations at 
multiple Indiana Academy of Science Annual Academy Meetings. 

 

Jeremy J Sheets, MS 

Senior Wildlife Biologist 
Orbis Environmental Consulting 

 
Jeremy Sheets holds a BS in Life Science and an MS in Biology 
specializing in Forestry and Bat Ecology from Indiana State 
University. He is a founding member of Orbis Environmental 
Consulting, a company serving the private and public sector in the 
areas of wildlife management and control, identification, 
protection of endangered species, and wildlife surveys. Sheets has 
served as the Chair/Vice Chair for the Ecology section twice, and 
currently serves on the Biodiversity and Natural Areas 
Committee.  He has also participated in multiple BioBlitz events.  
Sheets has provided valuable feedback as a reviewer for the 
Proceedings of the IAS for multiple manuscripts, and has 
published seven papers in the Proceedings himself.  



Dr. Erika Sorensen 

Byron K. Trippet Associate Professor of Biology 
Wabash College 

Dr. Erika Sorensen earned her BS in Biology and Spanish from the 
University of Wisconsin-Whitewater and her PhD in Molecular, Cellular, 
and Developmental Biology and Genetics from the University of 
Minnesota-Twin Cities. Sorensen’s service to the Academy includes 
serving as Vice Chair and Chair of the Cell Biology section, as a member 
of the Diversity, Equity and Inclusion Committee, and as Member-at-
Large on the Academy Council. She is also a founding member of the 
Emerging Scientist Research Poster Competition Committee. Dr. 
Sorensen has mentored nearly forty undergraduate research projects, 
many of which have been presented by her students at Indiana Academy 
of Science and American Society of Biochemistry and Molecular Biology 
meetings. 

 

 

 

Dr. Philip J. Villani 

Chair, Department of Biological Sciences 
Professor of Biology 
Butler University 

Dr. Philip Villani earned his BS in Biology at the University 
of Wisconsin-Platteville and his PhD in Botany at the 
University of California-Riverside. His service to the 
Academy includes serving as Vice Chair and Chair of the 
Botany section for multiple terms, and as a member of the 
editorial board of the Proceedings. He is currently a 
member of the Senior Research Grants Committee.  
Outside of the Academy, Dr. Villani promoted science in 
Indiana as former Director of the Butler University Science 
Olympiad Regional, and former treasurer for the Indiana 
Science Olympiad. He and his students have given oral and 
poster presentations at multiple IAS Annual Meetings, 
including this one. 

  



Distinguished Scholar 
 

The Distinguished Scholar Award of the Indiana Academy of Science is bestowed upon individuals 
who have been recognized by the Academy as having an exceptional record of scholarship. Award 
recipients are selected from nominations submitted to the Awards Committee and recommended to 
the Academy Council for final approval. 

The Distinguished Scholar Award winner for 2024 is  

Dr. Marc A. Milne. 

 

Dr. Marc A. Milne is an Associate Professor of Biology at the University of Indianapolis. 
He earned a BS in Biology from the University of North Florida, and a PhD in Ecology 
from Old Dominion University. Milne has been a member of the Biology faculty at the 
University of Indianapolis since 2014, and has been an active member of the Indiana 
Academy of Science for the duration of his tenure.  

Dr. Milne’s research focuses on spider taxonomy and ecology, mainly within the family 
Linyphiidae. He is currently working on revising descriptions of seven genera of 
spiders within the Linyphiidae family, including adding newly discovered species in the 
Neodietrichia, Collinista, Geonatara and Gnathonaroides genera. Milne has 42 peer-
reviewed publications, including 13 published in the Proceedings of the Indiana 
Academy of Science and has contributed 22 presentations at Annual Academy 
Meetings since 2015. He has supervised more than 30 undergraduate students at the 
University of Indianapolis, where he received the Faculty Achievement Award in 2017 
and the Outstanding Scholar Award in 2022. 

Marc has served as the Vice Chair and Chair of the Zoology and Entomology Section, a 
member of the Senior Research Grants Committee, member and Chair of the 
Biodiversity and Natural Areas Committee, member of the Academy Budget Committee 
and served on the editorial board of the Proceedings. Most recently, Milne was 
President-Elect of the Academy in 2021-2022 and President in 2022-2023. He is 
currently completing his term as Immediate Past-President of the Academy. 



Distinguished Service 
 

The Distinguished Service Award of the Indiana Academy of Science is bestowed upon individuals 
who have been recognized as having supported the Academy through service exceeding any normal 
expectation. Award recipients are selected from nominations submitted to the Awards Committee and 
recommended to the Academy Council for final approval. 

The Distinguished Service Award winner for 2024 is  

Dr. Michael S. Finkler. 

 
Dr. Michael S. Finkler is Professor of Biology at Indiana University Kokomo. He has a 
BA in Biology from Kalamazoo College, an MS and PhD in Physiology from Miami 
University of Ohio.  

Mike is a long-time member of the Indiana Academy of Science and has held numerous 
leadership positions within the Academy. His service contributions to the Academy 
include: 

• Co-Chair of the Zoology Section, 2008-2011 
• Annual Meeting Organizer, 2009 
• President-Elect, 2011-2012 
• President, 2012-2013 
• Immediate Past-President, 2013-2014 
• Membership Task Force, 2014-2015 
• Academy Treasurer, 2015-present 
• Ex officio member of the Indiana Academy of Science Foundation, 2015-present 
• Nominations and Elections Committee, 2023-present 

Mike has been a pillar of stability, dedication, and support to the Academy, and his 
expertise has been essential to maintaining the stable finances of the Academy. He will 
complete his term as Treasurer in 2024. 



DEI Advocate Award 
 

The DEI Advocate Award is a new addition to the awards of the Indiana Academy of Science in 2024. 
The DEI Advocate Award is bestowed upon individuals who have promoted diversity, equity, 
inclusion, belonging, and/or justice within the Academy and/or their scientific communities through 
actions sustained over time of that have made a recent critical impact. Nominations are submitted to 
the DEI Committee and recommended to the Academy Council. 

The DEI Advocate Award winner for 2024 is 

Dr. Rona Robinson-Hill 

 
Dr. Rona Robinson-Hill is an Associate Professor of Biology at Ball State University. She 
earned a BS in Biology from the University of Missouri-Kansas City, an MS in Curriculum 
Instruction from Maryville University-St. Louis, and a PhD in Science Education from the 
University of Missouri-St. Louis. 

Dr. Robinson-Hill initiated the Training Future Scientists (TFS) program through Ball 
State University in 2015 to provide authentic science instruction to underrepresented 
students in grades K-5 in Muncie, IN. The TFS Ambassador Program provides paid 
internships for high school and college students from diverse marginalized backgrounds in 
Ball State University research laboratories. To date, this program has provided research 
experiences for 12 students, and has included opportunities for students to present at 
regional science fairs. Two of Dr. Robinson-Hill’s students are presenting today! 

The other arm of the TFS program provides pre-service teachers with training and 
experiences that allow them to become culturally responsive teachers when them move 
into their own classroom. In addition to instruction grounded in scholarly literature, Dr. 
Robinson-Hill provides her students with opportunities to engage in interactions with the 
Boys & Girls Club of Muncie, the YMCA AppleTree Teaching and Learning Center and the 
Buley Center. 

Dr. Robinson-Hill’s contributions to diversity, equity, and inclusion in science in the state 
of Indiana are exemplary and will contribute to STEM teaching and the STEM workforce 
for decades. 



Keynote Address 
 

The Keynote Address for the 139th Annual Academy Meeting will be delivered by 

Dr. Brian Murphy 
Professor of Physics and Astronomy at Butler University 

 

Eclipse Excitement: Fun in the Sun with a Dash of Science 

 
On April 8th, as the Total Solar Eclipse sweeps through Indiana, Hoosiers will have the 
chance to witness one of astronomy's most breathtaking events. This presentation will 
guide attendees through the total eclipse, focusing on the swift approach of totality and 
what to observe. Delving into the historical significance of solar eclipses for research 
purposes, participants will gain a deeper understanding of their scientific importance. 
Furthermore, an overview of ongoing research during this eclipse, including 
investigations into weather, the stratosphere, and the Sun's corona, will be provided. 
Finally, details of a community science project, funded by NSF/NASA and involving 
Butler University, aimed at unraveling the mysteries of the solar corona, will be shared. 

 

 

 



Brian Murphy, Professor of Physics and Astronomy, earned his B.S. from the University 
of Iowa, and his M.A. and Ph.D. from Indiana University. He joined Butler University's 
faculty in 1993 following postdoctoral positions at Utrecht University in the Netherlands 
and Cornell University.  In addition to his tenure at Butler, he has held roles as a Visiting 
Senior Fellow at Cambridge University in England, Visiting Senior Research Associate 
at Indiana University, and Visiting Senior Research Associate at the Florida Institute of 
Technology. 

Initially focusing on the dynamical evolution of galactic nuclei, Professor Murphy's Ph.D. 
dissertation received the prestigious Esther L. Kinsley Award for outstanding 
achievement across all disciplines at Indiana University. His groundbreaking research 
on the growth of supermassive black holes in the nuclei of galaxies and quasars remains 
seminal in the field. Expanding his computational methods, he has since applied his 
expertise to globular star clusters, earning recognition from the American Astronomical 
Society on two occasions. 

Over a decade ago Professor Murphy secured funding allowing for Butler’s membership 
in the Southeastern Association for Research in Astronomy telescope consortium.   This 
membership permitted him to move his research focus from computational to 
observational astrophysics.  Since then, he and his students have built a world-leading 
research program searching for and understanding the properties of variable stars in 
globular star clusters.  This shift in research focus has resulted in over 30 publications in 
the last several years by him and his students. 

Professor Murphy, who will be retiring from fulltime service this year, has served as 
Chair of the Department of Physics and Astronomy for eight years and has also served 
as Director of Holcomb Observatory and Planetarium for all of his 31 years at Butler.   In 
this capacity, he has conducted over 500 television and radio interviews on physics and 
astronomy topics, including notable outlets such as the BBC, National Geographic, and 
NPR. 

During his time at Butler, he has received numerous awards including the College of 
Liberal Arts & Sciences Award for Research and Scholarship, recognition as the Natural 
Sciences Outstanding Faculty Member, the Distinguished Faculty Award for Research, 
Scholarship and Creative Activity, and a Student Government Association Apple Award 
for outstanding teaching.  And most recently, he was the spring 2023 Commencement 
speaker at Butler University.  Besides his passion for working with his research students 
he has taught a wide variety of courses in his department in addition to numerous core 
courses. 

 



SECTION BUSINESS MEETINGS 
1:30-2:00 PM 

 

Section Meeting 
Room 

Anthropology GB2 

Botany 302 

Cell Biology GB1 

Chemistry 310 

Conservation, Sustainability, and 
Land Management 309 

Earth Science 306 

Ecology 301 

Environmental Science 311 

Mathematics/Engineering/ 
Physics and Astronomy 312 

Microbiology and Molecular Biology GB3 

Plant Systematics and Biodiversity 304 

Science Education GB4 

Zoology and Entomology 308 
 



GENERAL INTEREST HOT TOPICS AND WORKSHOPS 
TIME PRESENTATION TITLE ROOM 

9:30 AM 
HOT TOPIC: Living Injustice Erodes Health. Let’s Stop 
Weathering 
Cindy Collier, Cindy Collier Consulting LLC 
Kathy Davis, Chair, Let’s Stop Weathering 

305 

9:30 AM 
HOT TOPIC: Evaluation of an In-vitro Model of Traumatic 
Brain Injury (TBI) 
Taylor Hiland 
Marian University College of Osteopathic Medicine 

GB1 

9:30 AM 
HOT TOPIC: BIO 101: An EPIC Beginning for Beacon 
Biologists 
Kristi Bugajski and Jane Kenney-Hunt 
Valparaiso University 

GB4 

9:45 AM 

HOT TOPIC: Indiana’s Wetlands: Past, Present, and Future 
Indra Frank, Hoosier Environmental Council 
Bruce Kingsbury, Purdue University, Fort Wayne 
Stephanie Beilke, Audubon Great Lakes 
John Ketzenberger, The Nature Conservancy 

GB2 

2:00 PM 

HOT TOPIC: The Science of Weathering and Social 
Determinants of Health 
Dr. Nancy Swigonski, Indiana University School of Medicine 
Rep. Victoria Garcia Wilburn, Indiana University-Indianapolis School of 
Health and Human Sciences 

305 

2:00 PM 
HOT TOPIC: Covid, measles, & polio oh my! Addressing 
antivaccine rhetoric in the United States 
Elizabeth Delery 
Marian University College of Osteopathic Medicine 

GB3 

2:00PM 
WORKSHOP: Learning the Basics of the Aster Family 
**Space is limited – Register on the CVENT App** 
Nathanael J. Pilla 
Midwest Biological Survey, LLC. 

GB4 

2:30 PM 
HOT TOPIC: WHAT ARE WE DOING? Botany and Beyond, 
Part II 
Bill McKnight 
the mad botanist 

309 

3:00 PM 
WORKSHOP: Resume and CV Preparation 
Kaitlyn Glavee 
University of Indianapolis 

305 

3:00 

HOT TOPIC: Foxes in Flies: Uncovering the multiple roles of 
Forkhead box transcription factors in heart development 
using Drosophila 
Shaad M. Ahmad - (1) Department of Biology, Indiana State 
University, Terre Haute, IN. (2) Rich and Robin Porter Cancer Research 
Center, Indiana State University, Terre Haute, IN. (3) The Center for 
Genomic Advocacy, Indiana State University, Terre Haute, IN. 

GB2 



3:00 PM 

HOT TOPIC: Engagement Dammit! Humanity needs involved 
scientists and The Academy's successful launch of INSPECT, 
Indiana Science Policy Fellowship 
Paul K. Doss 
Dept of Geology, Physics, & Environmental Science, The University of 
Southern Indiana 

306 

3:45 PM 
WORKSHOP: Integrating Entrepreneurial Mindset into 
Undergraduate STEM Research 
Irene Reizman 
Rose-Hulman Institute of Technology 

GB4 

4:15 PM 

HOT TOPIC: Often Sought After, Not Always Attained: How 
Employers can Proactively Improve Employees' Job 
Satisfaction. 
Dr. Shalini Persaud  
Saint Mary-of-the-Woods College 

305 

 

  



SCHEDULE OF ORAL PRESENTATIONS 

BY SECTION 

TIME PRESENTATION TITLE ROOM 
ANTHROPOLOGY 

9:30 AM 

The Red Market: An Exploration of the Sale of Human 
Skeletal Remains on Social Media and E-commerce 
Platforms 
Kaitlyn Glavee and Dr. Krista Latham 
University of Indianapolis 

306 

9:45 AM 

Forensic Anthropology and The Migrant Crisis in the Texas 
Borderlands: The Importance of a Multi-Organizational 
Approach 
Claire Eichen, Chastidy Gilbert, Hannah Irmer, Ella Uren, Krista 
Latham PhD D-ABFA  
University of Indianapolis 

306 

10:00 AM 
The Flora Mastodon Organic Layer 
Christopher W. Schmidt, Jordan A. Segrest, Daniel K. Lebakos, 
Christopher R. Moore, University of Indianapolis; Catalina P. Tomé, 
Indiana State Museum. 

306 

   

BOTANY 

2:00 PM 

Is there evidence for plant memory in exposure to pathogen 
challenge strengthen subsequent plant responses in the moss 
Physcomitrella patens? 
Jackson Payton, Philip Villani 
Butler University 

302 

2:15 PM 
Cell Proliferating Transcription Factors of P. patens are Post-
Translationally Modified via SUMOylation 
S.A. Magnabosco, Benjamin J Spears 
Butler University 

302 

2:30 PM 

Characterizing the post-translational modification of an 
Arabidopsis transcription factor in the regulation of plant 
growth and immunity 
Benjamin J Spears 
Butler University 

302 

2:45 PM 

Softwood timbers in a hardwood landscape: Dating and 
dendroprovenancing imported pine and hemlock timber used 
in 19th century Indiana buildings 
Darrin L. Rubino, Biology Department, Hanover College, Hanover, 
IN; Chris Baas, Department of Landscape Architecture, Ball State 
University, Muncie, IN; Laurynn Thieme, Department of Landscape 
Architecture, Ball State University, Muncie, IN 

302 



3:00 PM 
Exploring the Therapeutic Potential of Osage-Orange 
(Maclura pomifera) 
Molly Kubal, Christopher Stobart, Ashlee Tietje 
Butler University 

302 

3:15 PM 
Macrofungi of Laura Hare Nature Preserve at Blossom 
Hollow in Trafalgar, Johnson County, Indiana 
Andrew Deppe, Blake Talbert, Alice Long Heikens 
Franklin College 

302 

3:30 PM 

Purple jelly drops re-examined: Biodiversity of Ascocoryne 
with emphasis on the midwestern United States 
Jeffery K. Stallman1, Danny Haelewaters2,3, C. Alisha Quandt4, Luis 
Quijada5, M. Catherine Aime1. 1Department of Botany and Plant Pathology, 
Purdue University, West Lafayette, Indiana 47907, USA. 2Research Group 
Mycology, Department of Biology, Ghent University, 9000 Ghent, Belgium. 
3Meise Botanic Garden, 1860 Meise, Belgium. 4Department of Ecology and 
Evolutionary Biology, University of Colorado Boulder, Boulder, Colorado 
80309, USA. 5Departamento de Botánica, Ecología y Fisiología Vegetal. 
Universidad de La Laguna, Tenerife, Canary Islands, Spain. 

302 

3:45 PM 
Expanding the Indiana Model to Outline North American 
Macrofungal Biodiversity Within Ten Years 
Stephen Russell 
Mycota Lab; The Hoosier Mushroom Society 

302 

   

CELL BIOLOGY 

9:30 AM 
HOT TOPIC: Evaluation of an In-vitro Model of Traumatic 
Brain Injury (TBI) 
Taylor Hiland 
Marian University College of Osteopathic Medicine 

GB1 

2:00 PM 

Regulation of Neuromuscular Signaling Under Oxidative 
Stress in C. elegans by Intestinal FSHR-1 and its Potential 
Ligand GPLA-1/GPA2 
Alexandra Alva and Jennifer Kowalski 
Butler University 

GB1 

2:00 PM 

Investigation of the effects of tryptophan on immune 
response and disease resistance to virulent Aeromonas 
hydrophila in juvenile channel catfish (Ictalurus punctatus) 
in stressed, unstressed, and diseased conditions 
Abdullahi Idowu1*, Lindee Mason1, Sammie Miller1, Isaac Wendel1, 
Israt Mishu1, Conrad Anderson2, Abdulmalik Oladipupo2, Timothy J. 
Bruce2 and Ahmed Mustafa1.  
1Department of Biological Sciences, Purdue University Fort Wayne, 
Fort Wayne, IN 46805. 2School of Fisheries, Aquaculture, and Aquatic 
Sciences, Auburn University, Auburn, AL 36849.  

GB2 

2:15 PM 

Investigating the role of Dhx36 in coronary vessel 
development 
Chhiring Sherpa, Kamal Baral, Evan Rogers, Alyx Panoncillo, Bright 
Afranie, Philip J. Smaldino, Ph.D., and Bikram Sharma, Ph.D.  
Ball State University 

GB1 



2:15 PM 

Determining Expression of GAC and KGA Splice Variants of 
Glutaminase in Mantle Cell Lymphoma 
Mahesh Gupta1, Bettine Gibbs 1,2 Chioniso Patience Masamha1  
1 Department of Pharmaceutical Sciences, College of Pharmacy and 
Health Sciences, Butler University, Indianapolis, IN, 46208 
2Department of Microbiology, Harvard Medical School, Boston, MA, 
02115 

GB2 

2:30 PM 

A love-heat relationship: the effect of temperature on 
proteasome activity 
Nhan V.T. Huynh, Cole J. Shifferly, Mason Naaman, William 
Keeling, Walter R.P. Novak, Erika B. Sorensen 
Wabash College 

GB1 

2:30 PM 

Macrophage polarization impacts axonal growth of sensory 
neurons 
Julianna R. Bennett, Grace Saxman, Alexia Jones, Rachel E. 
Williamson, Maxx Martinez, and Ashley L. Kalinski at Ball State 
University 

GB2 

2:45 PM 

Polycomb (Pc) and Pc Group (PcG) genes repress trithorax 
(trx)-mediated Hox expression and cardiac patterning within 
the Drosophila heart tube. 
Md. Sayeed Abu Rayhan, Sumaiya Islam, Adam J. Farmer, Shaad 
M. Ahmad, and Kristopher R. Schwab, Department of Biology, Indiana 
State University, Terre Haute, IN 

GB1 

3:00 PM 

HOT TOPIC: Foxes in Flies: Uncovering the multiple roles of 
Forkhead box transcription factors in heart development 
using Drosophila 
Shaad M. Ahmad - (1) Department of Biology, Indiana State 
University, Terre Haute, IN. (2) Rich and Robin Porter Cancer Research 
Center, Indiana State University, Terre Haute, IN. (3) The Center for 
Genomic Advocacy, Indiana State University, Terre Haute, IN. 

GB2 

3:15 PM 

Determining the Role of DHX36 in the Progression of 
C9orf72 ALS/FTD 
Dylan Seiler 1, Quinn Anderson 1, Taylor Karns 1, Michael Reisinger 1, Siara 
Sandwith 1,4, Evan Rogers 1, Emma Eubank 1, Lola Hanchar 1, Abbey Wiggam 
1, Omar Habous 1, Jim Vaughn 2, Yuh-Hwa Wang 3, Peter K. Todd 4, Lindsey 
Hayes 5, Philip Smaldino 1 
1 Ball State University, Department of Biology 
2 Nanomedica Inc.2  
3 University of Virginia, Department of Biochemistry and Molecular Genetics 
4 University of Michigan, Neurology Department 
5 Johns Hopkins School of Medicine, Department of Neurology 

GB1 

3:30 PM 

What is true about sampling time in stress physiology 
research? 
Makaylah Hamm, Manal Ali*, Israt Mishu, Abdullahi Idowu, Lindee 
Mason and Ahmed Mustafa.  
Department of Biological Sciences, Purdue University Fort Wayne 

GB1 



3:45 PM 

Deciphering the Molecular and Cellular Mechanisms 
Governing Tissue-Selectivity of Ras Oncogenic Mutations 
Takuya Akiyama 
Department of Biology, Porter Cancer Research Center, Indiana State 
University 

GB1 

4:00 PM 
Does tryptophan modulate stress and immune responses in 
tilapia? 
Israt Mishu*, Abdullahi Idowu, Lindee Mason and Ahmed Mustafa  
Department of Biological Sciences, Purdue University Fort Wayne 

GB1 

4:00 PM 

Fox transcription factor-mediated morphogenesis of the alary 
muscles associated with the Drosophila heart 
Kuncha Shashidhar 1,2, Rajnandani Katariya1,2,3, M. Rezaul 
Hasan1,2,3, Mofazzal K. Sabbir1,2, Shaad M. Ahmad1,2,3  
1Department of Biology, Indiana State University, Terre Haute, IN. 
2The Center for Genomic Advocacy, Indiana State University, Terre 
Haute, IN.  
3Rich and Robin Porter Cancer Research Center, Indiana State 
University, Terre Haute, IN. 

GB2 

4:15 PM 

Characterizing the relationship between phospholipid 
synthesis and protein quality control 
Jacob M Miller, Eric (VJ) Rubenstein, Christopher J Indovina, 
Samantha M Turk 
Ball State University 

GB1 

4:15 PM 
Nuclear localization of proteins that confer resistance in 
Jurkat T-cells 
Brian J. Ault and Dr. James Olesen 
Ball State University 

GB2 

4:30 PM 
Phenotypic suppression of yeast with impaired translocon 
quality control 
Sophia Lawryn Owutey, Eric M. Rubenstein 
Ball State University 

GB2 

4:45 PM 

Dissecting Fox transcription factor-mediated regulation of 
Polo kinase activity essential for cardiac progenitor cell 
divisions 
Rajnandani Katariya 1,2,3, Kuncha Shashidhar1,2, M. Rezaul 
Hasan1,2,3, Mofazzal K. Sabbir1,2, Shaad M. Ahmad1,2,3 1Department 
of Biology, Indiana State University, Terre Haute, IN. 2The Center for 
Genomic Advocacy, Indiana State University, Terre Haute, IN.  
3Rich and Robin Porter Cancer Research Center, Indiana State 
University, Terre Haute, IN. 

GB2 

   
  



CHEMISTRY 

9:30 AM 
Developing Learning Strategies Through Formative 
Assessment in GOB Chemistry 
Dr. Alexandra Tamerius and Dr. Joyce Horton 
Marian University 

310 

9:45 AM 
Synthesis of Cobalt Violet Pigment for Modern Artistic Works 
Allie Miller and Dr. Alexandra Tamerius 
Marian University 

310 

10:00 AM 
Evaluation of paramagnetic ionic liquids for removal of 
perfluoroalkyl substances from water 
David Bwambok 
Ball State University 

310 

10:15 AM 
Hydra as Model Organism for Glyphosate Toxicity 
Meden Isaac-Lam 
Purdue University-Northwest 

310 

3:00 PM 

Expanding the Green-Chemical Toolbox: Development of 
Improved Dioxygenase Catalysts Through Enzyme 
Engineering 
Jordan Froese 
Ball State University 

310 

3:15 PM 
Novel Tubulin Targeting Mimetics of Natural Compounds 
Based on Nitrogen Containing Heterocycles 
Liliya V. Frolova 
Purdue University-Fort Wayne 

310 

3:30 PM 
Usage of Benzylidene Protecting Group in Ipomeassin F 
synthesis 
Talon Cotterman, Precious Nnamdi, Wei Shi 
Ball State University 

310 

3:45 PM 
Exploration of drug delivery strategy on Ipomoeassin F 
Precious Nnamdi, Wei Shi, Robert Sammelson  
Ball State University.  
Arman Khosravi Purdue University 

310 

BREAK 

4:15 PM 
Lead Poisoning and Prevention Educational Classes 
Community-Based Science 
Hailey Kirkland, Riley Boezeman, Kamila Deavers 
Marian University 

310 

4:30 PM 
Lead Remediation Project in the Community Garden 
Community-Based Science 
Rylie Boezeman, Hailey Kirkland, Kamila Deavers 
Marian University 

310 

   
  



CONSERVATION, SUSTAINABILITY AND LAND 
MANAGEMENT 

9:30 AM Meet the Presenters – Indra Frank, Bruce Kingsbury, 
Stephanie Beilke, John Ketzenberger GB2 

9:45 AM 

HOT TOPIC: Indiana’s Wetlands: Past, Present, and Future 
Indra Frank, Hoosier Environmental Council 
Bruce Kingsbury, Purdue University, Fort Wayne 
Stephanie Beilke, Audubon Great Lakes 
John Ketzenberger, The Nature Conservancy 

GB2 

3:30 PM 

From India to Indiana and beyond - A study of the online 
wildlife trade in Brazil and in our backyard 
Sergio S. Henriques 1,2; Thiago V. Costa, 2,3; Raulff Lima, 3; Dener 
Giovanini 2,3 
1 Global Center for Species Survival, Indianapolis Zoo;  
2 IUCN, Species Survival Commission, Spider and Scorpion Specialist 
Group;  
3 RENCTAS (National Network to Fight the Trafficking of Wild 
Animals) 

309 

3:45 PM 
A bird's eye view of Indiana's urban canopy and resources for 
urban forestry advocacy 
Racheal Stenger, Indiana Department of Natural Resources 

309 

4:00 PM 

What is in our water? Discovering the freshwater ascomycete 
fungi of Indiana 
Huzefa A. Raja  
University of North Carolina at Greensboro  
Monika Böhm  
Global Center for Species Survival, Indianapolis Zoo 

309 

   

EARTH SCIENCE 

2:00 PM 
How the Sea Scorpion Megalograptus migrated from the 
Appalachian basin to Indiana in the Late Ordovician. 
Ben Dattilo, Purdue University Fort Wayne and Roy Plotnick, 
University of Illinois Chicago 

306 

2:15 PM 
Understanding the Impact of Karst on Indiana Roadway 
Infrastructure: A Case Study Analysis 
Victoria Leffel, Indiana Geological and Water Survey 

306 

2:30 PM 
Secondary Fluorite from the Mississippian Salem Limestone 
from a Surface Exposure in Lawrence County, Indiana 
Isaac Henson, CSC Technologies, Parkville MD; and William S. 
Elliott, Jr., University of Southern Indiana 

306 

   

ECOLOGY 



3:30 PM 
Effects of elevated atmospheric CO2 and higher temperature 
on folate and beta-carotene content in common vegetables 
Xianzhong Wang* and Rebecca A. Rogers  
Department of Biology, Indiana University Indianapolis 

301 

3:45 PM 
Functional Group Identity Does Not Predict Biotic Resistance 
to E. fortunei for Midwest Woodland Species 
Zachary Godsey, Heather L Reynolds 
Indiana University 

301 

4:00 PM 
Avian Malaria and Song Performance in the Cerulean 
Warbler, a State-Endangered Songbird in Southern Indiana. 
Julian Grudens and Kamal Islam 
Ball State University 

301 

4:15 PM 

Diet Composition in a Southern Indiana Cerulean Warbler 
(Setophaga cerulea) Population and Factors that Influence 
Prey Diversity and Richness 
Brit Nahorney 
Ball State University 

301 

4:30 PM 
Spatio-temporal community dynamics radiating from forest 
disturbances 
Jeffrey D. Holland, George Ogilvie-Russell 
Purdue University 

301 

   

ENVIRONMENTAL SCIENCE 

3:00 PM 

HOT TOPIC: Engagement Dammit! Humanity needs 
involved scientists and The Academy's successful launch of 
INSPECT, Indiana Science Policy Fellowship 
Paul K. Doss 
Dept of Geology, Physics, & Environmental Science, The University of 
Southern Indiana 

306 

3:45 PM 
Influences on the Emissions of GHGs from Reservoirs 
Ian Kowalski 
Ball State University 

306 

   
  



MATHEMATICS 

10:00 AM 
Studying Spatiotemporal Dynamics of the Rock, Paper, 
Scissors Game on a Lattice 
Brenner Lampton and Kevin Drury 
Huntington University 

312 

10:15 AM 
Power Law Relationships in Self-organizing Dynamical 
Systems 
Kevin L. S. Drury, Ph.D. 
Huntington University Mathematics & Computer Science 

312 

   

MICROBIOLOGY AND MOLECULAR BIOLOGY 

9:30 AM 
Metabolite extraction from environmental bacterial isolates 
showing antimicrobial properties against ESKAPE pathogens 
Katelin Holaday, John McKillip, and Elizabeth Munoz 
Ball State University 

GB3 

9:45AM 
Sub-lethal Concentrations of the Aminoglycoside 
Hygromycin B disrupt C. albicans Filamentation 
Griffin Thomas and Douglas Bernstein 
Ball State University 

GB3 

10:00 AM 
Heterozygosity of C. albicans snR10c leads to altered growth 
Rheanna E. Walther, Anu Kumal, Kathryn Rodgers, Ethan S. 
Pickerill, Arron Tharp, Megan Fredrick, Ellen Wagner, Douglas A. 
Bernstein | Ball State University, Muncie IN 

GB3 

10:15 AM 

Therapeutic potential of Mentha х piperita and Mentha 
spicata on anticancer properties, virus replication, and 
antibacterial activity 
Shea Bailey, Ashlee Tietje, Christopher Stobart 
Butler University 

GB3 

2:00 PM 
HOT TOPIC: Covid, measles, & polio oh my! Addressing 
antivaccine rhetoric in the United States 
Elizabeth Delery 
Marian University College of Osteopathic Medicine 

GB3 

3:00 PM 
Determining M1 versus M2 macrophage activation in human 
macrophages after C. neoformans infection 
Mackenzi Lawson, Dr. Erin McClelland 
Marian University College of Osteopathic Medicine 

GB3 

3:15 PM 
Perinatal predictors of 6-month infant body composition 
using dual X-ray absorptiometry 
Armando Pena 
IU School of Public Health 

GB3 

3:30 PM 
Identifying bacteria using Artificial Intelligence 
Kelly Herrera, Dr. Robert Vandermolen, Dr. John Davis 
Saint Mary of the Woods College 

GB3 

3:45 PM 
Validating the Role of Cyclin E in Fly Models of Degeneration 
Sayka Alam*, Rebecca Palu  
Department of Biological Sciences, Purdue University Fort Wayne 

GB3 



BREAK 

4:15 PM 
Topical use of Arnica Ethanolic Extract Reduces Post-
Operative Pain via the Nrf2 Signaling Pathway 
Wei Lei 
Manchester University 

GB3 

   

PHYSICS AND ASTRONOMY 

2:00 PM 
A computational model for regeneration-depletion dynamics 
Aidan W. Mullins-Pearson [1], William Geller [2], Horia I. Petrache 
[1]; [1] Department of Physics and [2] Department of Mathematical 
Sciences, Indiana University Indianapolis 

312 

2:15 PM 
Affinity of adenosine triphosphate (ATP) to lipid membranes 
Azam Shafieenezhad, Van Mawi, Ryan Z. Lybarger, Horia I. 
Petrache, Department of Physics, Indiana University Indianapolis 

312 

2:30 PM 
Visualizing Orbital-Free Models of the Kinetic Energy 
Density in Solids 
Daniel Noble and Dr. Antonio Cancio 
Ball State University 

312 

   

PLANT SYSTEMATICS AND BIODIVERSITY 

2:00PM 
WORKSHOP: Learning the Basics of the Aster Family 
**Space is limited – Register on the CVENT App** 
Nathanael J. Pilla 
Midwest Biological Survey, LLC. 

GB4 

2:30 PM 
HOT TOPIC: WHAT ARE WE DOING? Botany and Beyond, 
Part II 
Bill McKnight 
the mad botanist 

309 

3:15 PM 

A Taxonomic Revision of the Genus Rubus L. in Indiana: 
Preliminary Results 
Mark P. Widrlechner, Iowa State University Department of 
Horticulture (retired);  
Scott A. Namestnik, Indiana DNR Division of Nature Preserves 

304 

3:30 PM 
An Update on the Modern Analysis of the Vascular Plant 
Flora of the Indiana Wabash River Corridor 
Richard Hull, Eric Knox 
Department of Biology at Indiana University-Bloomington 

304 

3:45 PM 

PRELIMINARY RESULTS OF THE FLORISTIC QUALITY 
OF STOUT MEMORIAL WOODLAND STATE NATURE 
PRESERVE, HENRY COUNTY, INDIANA 
Donald G. Ruch, John E. Taylor, Carol Day, and Kemuel S. Badger: 
Department of Biology, Ball State University, Muncie, IN 47306 USA 

304 

4:00 PM 
Resurrection of Panicum barbipulvinatum 
Nathanael J. Pilla 
Midwest Biological Survey, LLC. 

304 



4:15 PM 
Asahel Clapp – Indiana’s First Resident Botanist 
Michael A. Homoya 
Botanist (retired) Indiana DNR Division of Nature Preserves 

304 

4:30 PM 
The Vascular Plants of Fall Creek Gorge Nature Preserve, 
Warren County, Indiana, II 
Richard Hull, Department of Biology at Indiana University-
Bloomington; Nathanael J Pilla, Midwest Biological Survey, LLC 

304 

4:45 PM 
The Vascular Flora and Plant Communities of the Dorothy 
and Ray Garman preserve, Allen County, Indiana 
Joanna Stebing 
Purdue University-Fort Wayne 

304 

   

SCIENCE EDUCATION 

9:30 AM 
HOT TOPIC: BIO 101: An EPIC Beginning for Beacon 
Biologists 
Kristi Bugajski and Jane Kenney-Hunt 
Valparaiso University 

GB4 

10:15 AM 

Development and Implementation of a Junior Refuge 
Manager Program at Big Oaks National Wildlife Refuge 
Dr. Scott Rahschulte, Ivy Tech Community College  
Rob Chapman, Biological Science Technician at Big Oaks National 
Wildlife Refuge 

GB4 

3:45 PM 
WORKSHOP: Integrating Entrepreneurial Mindset into 
Undergraduate STEM Research 
Irene Reizman 
Rose-Hulman Institute of Technology 

GB4 

4:15 PM 

HOT TOPIC: Often Sought After, Not Always Attained: How 
Employers can Proactively Improve Employees' Job 
Satisfaction. 
Dr. Shalini Persaud  
Saint Mary-of-the-Woods College 

305 

   

ZOOLOGY AND ENTOMOLOGY 

2:00 PM 

Eye Color is Unlikely to Serve a Startle Function in Red-Eyed 
Tree Frogs (Agalychnis callidryas) 
Jax D. Betzner, Kasey J. Watterson, Suellen E. Ronk, Katelyn M. 
Enginger, Brian G. Gall 
Hanover College 

308 

2:15 PM 
A new genus of subterranean spiders from the eastern United 
States 
Marc A. Milne, University of Indianapolis; and Curt W. Harden, 
Clemson University 

308 

2:30 PM 
Creating a historical database of Indiana naturalists from The 
Naturalist's Directory 
Fern J. Rice, Christopher C. Wirth 
Purdue University 

308 



2:45 PM 

Assessment of Tetrodotoxin (TTX) Toxicity Across Life-
History Stages of the Eastern Newt (Notophthalmus 
viridescens) 
Suellen E. Ronk, Jax D. Betzner, Cassaundra M. Winn, Brian G. Gall 
Hanover College 

308 

3:00 PM 

Effects of High Ammonia on the Modulation of Stress and 
Immune Responses in Tilapia Raised in Recirculating 
Aquaculture Systems 
Sydney Scherrer, Lindee Mason and Ahmed Mustafa.  
Department of Biological Sciences, Purdue University Fort Wayne 

308 

3:15 PM 
Differential Antipredator Responses of Two-Line Salamander 
Larvae to Two Species of Predatory Crayfish 
Cassaundra M. Winn, Suzie Ronk, Jax Betzner, Brian G. Gall 
Hanover College 

308 

 

DEI SPECIAL EVENTS 
TIME TITLE ROOM 

9:30 AM 
HOT TOPIC: Living Injustice Erodes Health. 
Let’s Stop Weathering 
Cindy Collier, Cindy Collier Consulting LLC 
Kathy Davis, Chair, Let’s Stop Weathering 

305 

2:00 PM 

HOT TOPIC: The Science of Weathering and 
Social Determinants of Health 
Dr. Nancy Swigonski, Indiana University School of 
Medicine 
Rep. Victoria Garcia Wilburn, Indiana University-
Indianapolis School of Health and Human Sciences 

305 

3:00 PM 
WORKSHOP: Resume and CV Preparation 
Kaitlyn Glavee 
University of Indianapolis 

305 

 



POSTER PRESENTATIONS 
By Number 

 

***Odd-numbered posters will present from 10:30-11:15; Even-numbered posters will 
present from 11:15-12:00 

Poster 
Number Poster Title and Presenter(s) 

EMERGING SCIENTIST RESEARCH POSTER COMPETITION 
Posters 1-62 

1 
Secular Changes in Anatomical Donor Demographics in Indianapolis 
Chastidy Gilbert B.A. & Stephen P. Nawrocki Ph.D. 
University of Indianapolis 

2 
The Muscular Axillary Arch: A Case Study of Rare Bilateral Presentation 
Ella Uren, Hannah Irmer, Frankey Leggio, Amandine Eriksen PhD. 
University of Indianapolis 

3 
Probing medicinal plants for novel antimicrobial compounds 
Nolan Brezina, Gracie Holt, Daileen Serrano 
Valparaiso University 

4 
Cell Proliferating Transcription Factors of P. patens are Post-
Translationally Modified via SUMOylation 
S.A. Magnabosco, Benjamin J. Spears 
Butler University 

5 
A Novel Benzylamine Alcohol Compound Inhibits Growth and Migration 
of Cal27 Oral Carcinoma Cells 
Suhana Basnyat, Dr. Jeff Hansen, Dr. Sarah Mordan-McCombs 
DePauw University 

6 
Prokaryotic Puppetry: Mastering the art of bacterial degradation with 
LOCKR 
Augustus Isaac, Erika B. Sorensen, and Walter R.P. Novak 
Wabash College 

7 
Effects of caffeine and alcohol co-consumption and withdrawal in 
adolescent mice 
Anna Johnston, Wesolowski, J., & Berry, J.N. 
Butler University 

8 
Effects of a Pesco-Vegetarian Diet and Supplements on Protection 
Against Oxidative Stress 
Annastasia Hutchings, Kaitline Martin, Hisako Masuda 
Indiana University Kokomo 

9 
Pyrrolidine Derivative Targets Actin Cytoskeleton in MCF-7 Breast 
Cancer Cells 
An Pham, Dr. Jeff Hansen, Dr. Sarah Mordan-McCombs 
DePauw University 



10 

Understanding Coronary Artery Development and Regeneration via 
myocardial hypoxic triggered progenitors such as VEGF-R2 and SOX 17 
Bright O. Afranie, Chhiring Sherpa, Alyx Panoncillo, Felix Addo, and Bikram 
Sharma, Ph.D.  
Ball State University 

11 
Inhibition of Pro-Apoptotic Proteins by Normal and Silenced HSP27, 
HSP70, and HSP90 in Chemoresistant Etoposide-Treated Jurkat Cells 
Bryce H. Harman and James B. Olesen 
Ball State University 

12 
Antimicrobial and Cytotoxic Effects of Bothrops atrox Snake Venom 
Daryush Mansuri 
Valparaiso University 

13 

Determining the Role of DHX36 in the Progression of C9orf72 ALS/FTD 
Dylan Seiler 1, Quinn Anderson 1, Taylor Karns 1, Michael Reisinger 1, Siara 
Sandwith 1,4, Evan Rogers 1, Emma Eubank 1, Lola Hanchar 1, Abbey Wiggam 1, 
Omar Habous 1, Jim Vaughn 2, Yuh-Hwa Wang 3, Peter K. Todd 4, Lindsey Hayes 5, 
Philip Smaldino 1 
1 Ball State University, 2 Nanomedica Inc., 3 University of Virginia, 4 University of 
Michigan, 5 John Hopkins School of Medicine 

14 
The roles and regulation of BCL-xL in T-cell Acute Lymphoblastic 
Leukemia 
Emmanuel Yaw Agyei and James Olesen, Ph.D.  
Ball State University. 

15 
Discovering the Mechanism by which Ste24 Promotes Degradation of 
Translocon-Clogging Proteins 
Emmanuel Akoto and Eric M. Rubenstein  
Ball State University 

16 

Further Investigation of Estrogen’s Effect on Filamentation in Candida 
albicans in Liquid Media 
George Gundelach*1, Idalia Zachara*2, Sara Tewoldemedhin2, Caleb VanArragon 
2, Anita Coleman 2, Riquail Gibson 2, Gagan Kaur 2, Tiffany Kolba 2, Patrice G 
Bouyer2 (*equally contributed authors)  
1 Ivy Tech Community College, 2 Valparaiso University 

17 
The effects of Notch signaling on fusion 
Henry Giesel, Ian Burns, Mark Poole, John Rich, Erika B. Sorensen 
Wabash College 

18 
Cytotoxicity Assays and Cell Viability 
Jalyn Jackson, Wei Shi 
Ball State University 

19 
An investigation on XIAP as a potential chemotherapeutic target for T-
cell Acute Lymphoblastic Leukemia 
Jason Fivush and James Olesen 
Ball State University 

20 
Characterizing the relationship between phospholipid synthesis and 
protein quality control 
Jacob M Miller, Eric (VJ) Rubenstein, Christopher J Indovina, Samantha M Turk 
Ball State University 



21 
Effect of Loss of KAR3 on Protein Translocation 
Kieran P. Claypool, Jacob M. Miller, Samantha M. Turk, Christopher J. Indovina, 
Ellen M. Doss, Kyle A. Richards, Mahmoud M. Daraghmi, Eric M. Rubenstein 
Ball State University 

22 

Evaluating KIF14 and GnRHR in Breast Cancer and Paclitaxel Chemoresistance 
Oluwasemilore O. Akinola-Afolabi1, Sanskruti Mahajan2, Hannah Mullinax2, 
Dr. Keeley Cleghorn3, and Dr. Catherine E. Steding2  
1Marian University, 2Marian University College of Osteopathic Medicine, 3Saint 
Mary-of-the-Woods College 

23 

Initial phenotypic examination of spalt major and spalt-related, 
Drosophila orthologs of human zinc finger genes associated with 
congenital heart defects 
Mofazzal K. Sabbir 1,2, Karim Zaher 1,2 , M. Rezaul Hasan 1,2,3, Rajnandani 
Katariya 1,2,3 Kuncha Shashidhar 1,2, and Shaad M. Ahmad 1,2,3  
1Department of Biology, Indiana State University, 2 The Center for Genomic 
Advocacy, Indiana State University, 3 Rich and Robin Porter Cancer Research Center 

24 

Testing different methods of total RNA extraction from Candida albicans 
for effective PCR 
Sara Tewoldemedhin1, George Gundelach2 , and Patrice Bouyer1 (* equally 
contributed author)  
1Valparaiso University ,2 Ivy Tech Community College 

25 
Mapping of fshr-1 Expression in C. elegans Glial Cells 
Tanner Kutoloski, Jennifer R. Kowalski 
Butler University 

26 
De'feet'ing Barriers to Binding: An Analysis of Toeholds in LOCKR 
Thomas Oppman, Precious Ainabor, Nathanial Mertz, Cole Shifferly, Andrew 
Sinkovics, Erika B. Sorensen, & Walter R.P. Novak.  
Wabash College. 

27 

Taking Out the Trash: Developing a Protein Degradation Assay for 
LOCKR 
William Boswell, Jerry Little, Jordan Carter, Erika B. Sorensen, Walter R.P. 
Novak 
Wabash College 

28 
The Role of Dfm1 in Degradation of Translationally Stalled Endoplasmic 
Reticulum-Targeted Proteins 
Travis S. Beckett, Katrina A. Procuniar, Eric M. Rubenstein 
Ball State University 

29 

Photodegradation of Organic Molecules Catalyzed by Semiconducting 
Nanoparticles 
Garren Horvath, Angel-Esquivel Vazquez, Justine Estes, Tykhon Zubkov and 
Zhihai Li* 
Ball State University 

30 
Investigating the effects of Glycerol and Erythritol in AOT Reverse 
Micelles 
Animesh Dali, Dr. Bridget Gourley 
DePauw University 



31 
The Interaction Between Brooker’s Merocyanine and Linde Type L 
Zeolite 
Damon Virgo, Jennifer Holt  
Valparaiso University 

32 
Degradation of trichloroethylene by Pd@Bi2Ru2O7/BiVO4 Z-scheme 
heterojunction photocatalyst 
Gbemisola Bamiduro and Elsayed Zahran 
Ball State University 

33 
Synthesis of Argemone mexicana Inspired Antimicrobial Agents 
Hannah Bhakta, Juan Ostos Hernandez, Brooke Ferkull, Danielle Orozco-
Nunnelly, Jeffrey Pruet 
Valparaiso University 

34 
Quantification of 11-aminoundecanoic acid, a putative metabolic 
intermediate of nylon 11 biodegradation by HPLC 
Garrett Johnson and Hisako Masuda 
Indiana University-Kokomo 

35 
Extraction of perfluoroalkyl sulfonates from water using paramagnetic 
ionic liquids 
UFUOMA Benjamin, David Bwambok 
Ball State University 

36 
Engineering and computational analysis of Rieske dioxygenases with 
improved activity in the dihydroxylation of benzoates 
Phillip C. Betts, Dr. Jordan T. Froese 
Ball State University 

37 

Synthesizing Nickel Tungstate Nanomaterials for Photodegradation of 
Environmental Pollutants 
Justine Estes, Sunghoo Hong, Anh Ngoc Vu, Garren Horvath, Tykhon Zubkov, 
Zhihai Li  
Ball State University 

38 
Role of microplastic composition and surface charge properties on 
molecular adsorption strength 
Ikechukwu Kanu, Jacob A. Brooks and Mahamud Subir 
Ball State University 

39 
Human Impacts to the Groundwater Resource in SW Indiana 
Peter D. Bittner and Paul K. Doss 
University of Southern Indiana 

40 
Native or Nativar? Determining the Plant-Soil Feedbacks of Native and 
Nativar Indiana Prairie Plant Species 
Madison Stoltz, Heather L. Reynolds 
Indiana University 

41 
The ecology of Otter Creek pre-removal of Markle Mill Dam, Terre 
Haute, Indiana 
Jenna Blanton, Sarah Simmons, Jeffrey Stone, Aaron Gooley, Rusty Gonser 
Indiana State University 

42 
Monitoring Diversity of small mammals and herpetofauna in three 
successional grasslands using the AHDriFT system 
Katie Pratt1, Trevor Proctor2, Christine Barlow1, Dr Scott Bergeson2 

1Ivy Tech Community College, 2Purdue University FW 



43 
Clearance Time of Imidacloprid-d4 and its Metabolites in Honey Bees 
Lynlee Fox, Zuyi C. Gooley, Aaron C. Gooley  
Indiana State University 

44 
The Impact of Low-Head Dams on Freshwater Turtle Species 
Assemblages 
Sarah Simmons, Jenna Blanton, Aaron Gooley 
Indiana State University 

45 
Exploring Biochar Catalysts for Biodiesel Production 
Kaitlyn Chandler and Dr. Irene Reizman 
Rose-Hulman Institute of Technology 

46 
Determining PFAS Concentration in Local Water Sources and Human 
Blood Serum using HPLC 
Audrey Bates and Hisako Masuda 
Indiana University Kokomo 

47 

Phenological Shift in Start of Spring: Using Wavelet Analysis to Define 
the Onset of Evapotranspiration Signals in Groundwater 
Bryce D. Flake and Paul K. Doss, University of Southern Indiana; Paul 
Inkenbrandt, Utah Geological Survey. 

48 

Exposure to simulated wildfire smoke induces mortality and tissue 
necrosis in agricultural seedlings 
Nathan C. Lemmon, Owen S. Lieland, Austin A. Liepe, Hunter D. Martin, F. Collin 
Hobbs 
Huntington University 

49 

Groundwater temperature changes as an indicator of phenological shift 
and the implications for recovery of the endangered Karner Blue 
Butterfly in a restored savanna 
W. Brian Shehorn and Dr. Paul K. Doss 
University of Southern Indiana 

50 

The Quantitative Genetics of Plant Growth Response to Precipitation 
Extremes in Arabidopsis thaliana 
Abby Boyle, Simranjit Kaur, Cassidy Eckstein, Grace Peterson, Marilyn Ives, 
Sydney Martens, and Jane Kenney-Hunt. 
Valparaiso University. 

51 

The role of Dhx36/G4R1 in coronary angiogenesis and heart 
development 
Evan Rogers, Frank Bogan, Kamal Baral, Brendan W. Jones, Michael Reisinger, 
Bryce Kushel, Philip J. Smaldino, and Bikram Sharma 
Ball State University 

52 
Impacts of Pesco-Vegetarian Diet with Herbal Supplements on 
Inflammatory Cytokine Production 
Hailey Howell, Olivia Terry, Amelia Bault, Kim Mossburg and Hisako Masuda 
Indiana University Kokomo 

53 
Antimicrobial activities of several Argemone mexicana-inspired 
phytocompounds 
Lanna Sirhan*, Caleb VanArragon*, Jeffrey Pruet, and Danielle Orozco-Nunnelly 
Valparaiso University 



54 
Pseudouridine synthase 1 becomes localized more to the cytoplasm 
during hydrogen peroxide stress in C. albicans 
Michael Hrabak and Douglas Bernstein 
Ball State University 

55 
Making a gene deletion construct of the long non-coding RNA 
CNAG_13056 in Cryptococcus neoformans 
Sandunya Obeyesekera 
Marian University College of Osteopathic Medicine 

56 
Precision Distance Measurement Using Fiber-Optic Based Laser 
Interferometry 
Ricardo Decca, Emily Ord, Daniel Johnson, Navneet Kaur 
Indiana University 

57 
Dynamic Light Scattering of Phospholipid Membranes 
Van Mawi, Azam Shafieenezhad, Horia I. Petrache 
Indiana University Indianapolis 

58 
Citizen Science Uncovers the biological relationship between the 
Monotropa uniflora and Arthropods 
Charlie Carlton, Stephen Cameron, and Makani Fisher 
Purdue University 

59 
Maggots in the Hot Tub: Comparing Temperatures Maggots Experience 
Arturo Baranda, Li King, Eris Nantz, Cameryn O’Brien, and Kristi Bugajski 
Valparaiso University 

60 
Phenological Shifts and Protandry in the Poorly Understood Forcepfly 
(Merope tuber) 
Katelyn M. Enginger, Damien Hoover, Glené Mynhardt 
Hanover College 

61 
Microplastics in the Gastrointestinal Tracts of Adult Migratory Birds 
JJ Wadas, Zac Stanley, Shelley Etnier, and Elizabeth Davis 
Butler University 

62 
Sex bias in the Joseph Moore Museum Bird Collection 
Megan Steinhiser, Abby Shuck, Fenris Jiang, Hannah Grushon, Arson Smith, 
Jaime Coon, and Heather Lerner  
Joseph Moore Museum, Earlham College 

  

63 
How It's Made: An Analysis of Late Middle Archaic Fishhook 
Manufacture at Crib Mound 
Kyla Bower, Nikita Fischer, Isis Mendez 
University of Southern Indiana 

64 
The Effects of Body Size on Osteoarthritis of the Knee 
Stephen Nawrocki and Bonnie Lloyd 
University of Indianapolis 

65 
Analysis of Hide Processing Tools from the Caborn Site, Posey County, 
Indiana 
Kasey Disbro, Benjamin Grubbs, Emily Thurman, and Michael Strezewski 
University of Southern Indiana 

66 
SUMO regulation of the TCP8 transcription factor in Arabidopsis 
Nyle Beauford, Benjamin Spears 
Butler University 



67 

Hormonal control of axillary meristem establishment and the 
cytoskeleton restructuring effects in the moss Mnium cuspidatum 
following apical meristem removal 
Davis Opel, Philip Villani PhD 
Butler University 

68 
A Survey of The Biodiversity and Phylogeny of Pucciniales Collected in 
Puerto Rico 
Catherine Rock and Kyryll Savchenko  
Butler University 

69 
Effects of Low and High Gravity on Neurospora crassa morphology 
Siobhan Cleveland and Michael Watters, Valparaiso University  
James Livengood, Ivy Tech Community College  

70 
A Novel Pyrrolidine Compound Inhibits Cell Growth and Migration of 
Cal27 Oral Carcinoma Cells 
Amy Apfelbaum, Katie Gansle, Jeff Hansen, Sarah Mordan-McCombs  
DePauw University 

71 

Determining the Role of DHX36 Overexpression in C9orf72-linked 
ALS/FTD 
Joseph Gumina1, Dylan Seiler1, Quinn Anderson1, Taylor Karns1, Michael 
Reisinger1, Siara Sandwith 1,4, Evan Rogers1, Emma Eubank1, Charline Charles1, Lola 
Hanchar1, Jim Vaughn2, Yuh-Hwa Wang3, Peter K. Todd4, Lindsey Hayes5, Philip 
Smaldino1  
1Ball State University, 2Nanomedica Inc., 3University of Virginia, 4University of 
Michigan, 5Johns Hopkins School of Medicine 

72 
Adhesin and Pseudouridine Monophosphate Glycosidase Overlap in C. 
albicans 
Amy Isaac, Douglas Bernstein 
Ball State University 

73 

trithorax (trx) and trx group (trxG) regulation of cardiac Hox gene 
expression and patterning of the Drosophila dorsal vessel 
Sumaiya Islam 1, 2, 3, Md. Sayeed Abu Rayhan 1, 3, Adam J. Farmer 1, 2, 3, Shaad M. 
Ahmad 1, 2, 3, and Kristopher R. Schwab 1, 2, 3  
1Indiana State University, 2The Rich and Robin Porter Cancer Research Center, 3The 
Center for Genomic Advocacy 

74 

Evaluating the Effects of alpha-Connexin-Carboxyl-Terminal (aCT1) 
Therapeutic Peptide in Combination with Resveratrol or Ellagic Acid on 
Breast Cancer Cell Proliferation 
Tyler Montgomery and Kimberly M. Baker 
University of Indianapolis 

75 

Functions of Nell2 in the layer-specific visual projections 
Masaru Nakamoto, Cory Meyers, Adelyn Carney, Sam Hafner, Tytus Ragle, Olivia 
Blackketter, Ellie Roeglin, Aidan Nichols, Graham Landwerlen, Kaden Baker, Skye 
Isenblatter, Timmy Benz, Maya Dunson, and Chizu Makino Nakamoto 
Valparaiso University 

76 
Development of a novel assay system for the detection of the enzymatic 
dihydroxylation of aliphatic olefins 
Ella Talley, Rutkowski, B.; Froese, J. T. 
Purdue University 



77 
Optimization of the Synthesis of Highly Substituted Pyrrolidones 
Matija Bekic and Dr. Liliya V. Frolova 
Purdue University Fort Wayne 

78 
Encapsulation of Near Infrared Anticancer Drug in Protein-based 
Nanoparticles for Theranostics 
Jamar Clark, Dr. David Bwambok, Dr. Rona Robinson-Hill 
Ball State University 

79 
Designing Coordination Polymers Based on Aryl Tetrazolethiones 
Jennifer Fields and Sundeep Rayat 
Ball State University  

80 
Home Building Raman Spectrometer and Performance Evaluation 
Riley Mahan, Dustin Garrison, Luke Willmann, Anissa Bailey, Savannah Root, 
Nhi Tran, Ashlynn Meadows, Thomas Witham, Wei Wei* 
Franklin College 

81 
Serum Albumin Nanoparticles for Enzymatic Delivery of Near Infrared 
Ionic Anticancer Drug 
SaNiyaa Griffin, Dr. David Bwambok, Dr. Rona Robinson-Hill 
Ball State University 

82 
Synthesis of High-Substituted Pyrrolidones from N-Butyl Sulfonyl 
Chloride 
Katelynn McPhee and Liliya V. Frolova 
Purdue University-Fort Wayne 

83 
3D Printed Chitin Composites 
Molly Brandes and J.D. Mendez 
Indiana University Columbus 

84 
Removal of Pharmaceutical Compounds from Aqueous Solutions by 
Activated Carbon 
Ruth E. Nalliah and Joel T. Staples 
Huntington University 

85 
Development and characterization of engineered Rieske dioxygenases 
with non-native activity 
Bailey Rutkowski and Dr. Jordan T. Froese 
Ball State University 

86 
Metal Complexes and Coordination Polymers Based on Pyridyl 
Tetrazolones 
Makayla Templeton, Hayley Higginbottom and Sundeep Rayat 
Ball State University 

87 
A Proposed Eastward Extension of the Late Wisconsin-aged Greenwood 
Moraine in East-Central Indiana 
Todd Grote  
Indiana University Southeast 

88 

Seed predation differs between paved and unpaved environments, but 
not between native and exotic species 
Bryanna Delgado, Winta Kebede, Macey Lam, Jayla Miller, Emma Boehm, Alex 
Riley, and Lana Bolin 
Ivy Tech Community College, Indiana University 



89 
The effects of artificial light at night (ALAN) on a migratory songbird 
Samantha Diedrich, Sarah Wanamaker, Alex Jahn, Ellen Ketterson 
Indiana University 

90 

The effect of neighbor density, habitat selection, and parental strategy 
on stress hormones in the polymorphic white-throated sparrow 
(Zonotrichia albicollis) 
Ray G. Peck II 
Indiana State University 

91 

Observation of Egg Quality and Quantity vs. Temperature, Rainfall, and 
Humidity Amongst Buff Orpington, Red Star, and Black Star Domestic 
Chickens (Gallus domesticus) at the White Violet Center For Eco-
Justice, West Terre Haute, IN 
Gillian Perry and Keeley Cleghorn Ph.D.  
Saint Mary-Of-The-Woods College 

92 
Use of plastic nesting material and its potential impact on American 
Robin (Turdus migratorius) nests 
Elissa Torgerson and Li King 
Valparaiso University 

93 

Evaluation of avoidance response to bioplastics and microplastics 
contamination, and to superfund contaminated soil by soil dwellers 
using the mite Oppia nitens 
Catarina Zabot Pasini, Erik Perez, Nina G. Shaffer, Kaija M. Carr, Kenneth L. 
Brown, Philips O. Akinwole  
DePauw University 

94 

Importance of water availability for Tri-Colored bats (Perimyotis 
subflavus) in West Virginia determined using AnalookW identification 
software 
Erin Williams, Robert Vandermolen, Keeley Cleghorn 
Saint Mary-of-the-Woods College 

95 
Effects of Golf Course Maintenance on Surrounding Watersheds and 
Biodiversity 
Drake Varns, Dr. Yizhou Xie, Dr. Robert Vandermolen 
St. Mary of the Woods College 

96 
A Modified Keener Method for Ranking Political Parties in US 
Presidential Elections 
Lillie Gendel, Kelly Herrera, Robert Vandermolen Ph.D.  
Saint Mary-Of-The-Woods College 

97 
Differential Equations in Stock Prediction Analysis 
Mai Le, Alan Tuan Le, and Sutthirut Charoenphon, Ph.D.  
DePauw University 

98 
Measuring Phospholipase Secretion Between M1 Versus M2-Activated 
Mouse Macrophages When Infected with C. neoformans 
Emily Anderson and Erin E. McClelland 
Marian University College of Osteopathic Medicine 

99 
Fine Focus: The First International Journal for Undergraduate 
Microbiology Research 
Ella Lautzenheiser and Dr. John McKillip 
Ball State University 



100 
Determining M1 versus M2 macrophage activation in human 
macrophages after C. neoformans infection 
Mackenzi Lawson, Dr. Erin McClelland 
Marian University College of Osteopathic Medicine 

101 Antibiotic Resistance Evaluation in Gram-Negative Bacteria 
Jaipal Malhi, Jake Lex, Angela Hodges, Zarah Khan, Chaina Francois 

102 
Novel Farm-Derived Antibiotics Targeting ESKAPE Pathogens 
Mana Shahrokhi, John L. McKillip 
Ball State University 

103 
Sub-lethal Concentrations of the Aminoglycoside Hygromycin B disrupt 
C. albicans Filamentation 
Griffin Thomas and Douglas Bernstein 
Ball State University 

104 
The Photometric Study of Eclipsing Variable Star: NSVS 2749395 
Mya Shelton 
Ball State University 

105 
Analysis of Short-Term Eclipsing Binary System ASASJ061151-4519.7 
Caleb Whitcomb, Dr. Robert Berrrington 
Ball State University 

106 
African plants in the Purdue University Herbaria Arthur (PUR) and 
Kriebel (PUL) Collections 
D. Rabern Simmons, Sidney M. Bunch, Bryan Reyes, M. Catherine Aime 
Purdue University 

107 
Acquisition of Diverse Case Study Images for Pedagogy in Nursing and 
Medical Information 
Lindsay Gielda, Julia Rogers, and Vanessa Quinn 
Purdue University Northwest 

108 
Advancing Great Lakes Water Literacy: Storymaps and Quests as 
Science Communication 
Dr. Justin Hougham, UW-Madison; Ethan Davis, UW-Stevens Point 

109 
BIO 101: An EPIC Beginning for Beacon Biologists 
Jane Kenney-Hunt and Kristi Bugajski 
Valparaiso University 

110 
The Road Ahead: PBL-Based Hands-On STEM Curriculum 
Dr. Sridhar Ramachandran 
Indiana University Southeast 

111 
A Look into Healthcare Injustices and Accessibility Within the 
Undergraduate College Community 
Bushra Yenice, Dr. Rona Robinson-Hill, Dr. Jennifer Hill, Dr. Tya Arthur 
Ball State University 

112 
Temporal Polyethism in Honey Bees (Apis mellifera) and the Ant 
Species Pogonomyrmex occidentalis 
Andrew (Andy) Ammons and Alexa Kennel 
Goshen College 

113 

Assessment and validation of different hair extraction methods for 
determining 13 steroid hormones in big brown bat (Eptesicus fuscus) 
using UPLC-Q Exactive Orbitrap high-resolution mass spectrometry 
Zuyi Gooley and Aaron Gooley, Indiana State University 
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ANTHROPOLOGY 

The Red Market: An Exploration of the Sale of Human Skeletal Remains on Social 
Media and E-commerce Platforms 
Kaitlyn Glavee and Dr. Krista Latham 
University of Indianapolis 
 
The red market is a colloquial term describing the sale or trade of human tissues, organs, or body 
products. There has been a shift in anthropology and fields that study human anatomy, to be aware 
of ethical considerations concerning the origin of skeletal remains used for teaching and research. 
While many institutions are turning a critical lens towards procurement and provenance of their 
collections, this research investigates how human skeletal material can be obtained through public 
channels. This project was an exploratory study to assess the sale of human skeletal material 
through social media and e-commerce websites. Aside from NAGPRA, a federal law that deals with 
Indigenous American cultural materials in addition to skeletal remains, and a few state laws, there 
is no official regulation of the human bone market. Until the 2010s, most e-commerce websites 
allowed for the sale of certain human remains. For example, eBay allowed for the sale of 
anatomically prepared skeletons until 2016. Despite the addition of prohibitory policies on some 
websites, there remained evidence that sales continued to occur. Another purpose of this project 
was to determine if posts violating these policies did exist. For 12 weeks, keyword searches were 
used to find posts advertising the sale of human skeletal remains on eBay, Etsy, Craigslist, 
Facebook Marketplace, and Instagram. Data was collected on elements for sale, prices, purpose of 
sale, provenance, and if the post violated website policy. In total, 403 posts were discovered, and 
23 were posted in violation of a platform’s policy. This study establishes that the skeletal aspect of 
the red market continues to exist on both social media and e-commerce websites despite policy 
changes. Though consumers from academia are likely less common it is possible that the 
continuation of this trade can be attributed to the increasing popularity of oddities collecting. 

Forensic Anthropology and The Migrant Crisis in the Texas Borderlands: The 
Importance of a Multi-Organizational Approach 
Claire Eichen, Chastidy Gilbert, Hannah Irmer, Ella Uren, Krista Latham PhD D-ABFA  
University of Indianapolis 
 
Forensic scientists operating in mass disaster situations often modify their practices based on the 
unique circumstance confronting them. In some settings, resources, aid, and experienced 
personnel are abundant and available. In other situations, like the prolonged mass disaster along 
the US-Mexico border, such resources are scarce and require creative approaches to maintain the 
high rigor expected of a forensic investigation. One such creative approach is the coordination and 
cooperation between volunteers from several governmental, university, and nongovernmental 
organizations. In January 2024, the University of Indianapolis’s Beyond Borders Humanitarian 
Forensic Science Team joined other groups who volunteer their time and valuable expertise year-
round to aid in multiple aspects of the migrant crisis in the Texas borderlands. This presentation 
will highlight how the unique training and expertise of the various groups allowed for successful 
search and recovery operations in clandestine ranchlands.  More specifically, cooperation between 
search experts, tracking experts, forensic scientists, law enforcement, and human rights groups 
allow navigation across multiple situations and circumstances that might otherwise prove 
challenging for one group alone.  Answering calls from family members of the missing, gaining 



access to private property, navigating the legal system, performing search and recovery operations, 
death investigation, and repatriation all require specialized training and different levels of trust 
from stakeholders. This presentation will detail how these teams were able to work together for an 
intense weeklong search and recovery operation and how their unique backgrounds were 
paramount to success. 

The Flora Mastodon Organic Layer 
Christopher W. Schmidt, Jordan A. Segrest, Daniel K. Lebakos, Christopher R. Moore, University of 
Indianapolis; Catalina P. Tomé, Indiana State Museum. 
 
Excavated from 2003-2005, the Flora Mastodon site in Carroll County, Indiana, produced 
subfossil remains of extinct mastodon (Mammut americanum) and giant beaver (Castoroides 
ohioensis), as well as copious remains from extant invertebrates and small vertebrates.  The 
mastodon layer dates to 11,060 RCYBP; it was a dense, up to 10 cm thick, shell-rich layer primarily 
composed of aquatic snails (e.g., Valvata tricarinata and Gyraulus sp.) and pill clams (Pisidium 
sp.). It also contained a sizable quantity of northern pike teeth (Esox sp.), small amphibians, 
reptiles, and mammals, and a single spruce cone (Picea sp.).  Immediately superficial to the 
mastodon layer was an organic layer having far fewer pike and invertebrate elements and a greater 
quantity of deer bones, including one modified into an awl.  The awl was a few centimeters above a 
mastodon radius and dates to 9070 RCYBP; it is the earliest dated organic tool from Indiana and 
its manufacture entailed the use of stone tools to shape its tip.  The tool washed into the kettle 
feature, which, at the time, likely existed as a marsh.  The organic layer also produced bones from 
muskrat, small fish, amphibians, and reptiles.  It is apparent a distinct environmental transition 
took place in Carroll County around 10,000 RCYBP. 

  



BOTANY 

Is there evidence for plant memory in exposure to pathogen challenge strengthen 
subsequent plant responses in the moss Physcomitrella patens? 
Jackson Payton, Philip Villani 
Butler University 
 
Plants, like all other organisms, must be able to defend themselves from pathogens. There are a 
number of defense related activities that are upregulated during a pathogen challenge. One 
common class of defense proteins are called peroxidases. These enzymes possess various defense 
functions including lignification, wound healing, reactive oxygen species generation, and cell wall 
metabolism. More recently evolved plants, such as angiosperms, have been shown to exhibit a 
memory of exposure to pathogen challenge such that the response to a second exposure is stronger 
than the first. In this study we tested whether this phenomenon is present in Physcomitrella 
patens, a moss species from the Bryophyta division. First, peroxidase activity and hydrogen 
peroxide concentrations were compared between mosses exposed to a fungal elicitor and an 
unchallenged specimen using a colorimetric assay. Endogenous and exogenous peroxidase activity 
and hydrogen peroxide concentration showed clear differences between control and experimental. 
This has allowed for genetic studies to begin. Using QT-PCR, the mRNA levels for peroxidase genes 
are compared between mosses with pathogen challenge and without to determine the time point 
after exposure at which maximum gene expression occurs. This will provide the most clear 
resolution for which to use on the memory experiments moving forward. 

Cell Proliferating Transcription Factors of P. patens are Post-Translationally 
Modified via SUMOylation 
S.A. Magnabosco, Benjamin J Spears 
Butler University 
 
Transcription Factors (TFs) are largely responsible for mediating genetic expression for stress 
adaptation, immune response, and growth in every living organism. A family of plant specific TFs 
named Teosinte Branched/Cycloidea/Proliferating cell factors (TCP) have been identified in many 
plants ranging from bryophytes to angiosperms, including the model plants Arabidopsis thaliana 
and Physcomitrium patens. These highly conserved TFs are known to regulate expression through 
various forms of repression or promotion of biosynthesis pathways (synthesis such as 
phytohormones jasmonic acid, abscisic acid, brassinosteroid, etc.). Since active TCPs bind to DNA, 
their function dictates that they are localized to the nucleus once maturated as to have their desired 
effects. This localization of nuclear proteins is done through a reversible conjugation reaction. 
Conjugating proteins that are known to be responsible for TCP localization is a family of Small 
Ubiquitin-like Modifier (SUMO) which target nuclear proteins. A substantial number of SUMO 
proteins have been identified and characterized in numerous organisms spanning from 
angiosperms to mammals. Previous studies have exhaustively screened for Arabidopsis Thaliana 
TFs using yeast two-hybrids for SUMO conjugating interactions. Among these candidate TFs, A. 
thaliana TCPs (AtTCP) are highly represented. SUMOylation has been experimentally determined 
to target a consensus motif (ΨKXE) located on the surface of the protein substrate. Sequencing of 
P. patens TCPs (PpTCP) has revealed that said consensus motifs are conserved within PpTCP 
sequence; however, predicting SUMOylation through in silico experiments is both unreliable and 
inaccurate given SUMOs ability to associate at non-consensus sequences (26%); additionally, TCPs 
are known to possess inherently disorganized regions making their structure difficult to determine. 
In our study we aim to verify predicted PpTCP SUMOylation. Additionally, through recombinant 
expression of PpTCP, we confirm the existence of the consensus motif as well as the importance 
which the residues located within the consensus motif have on PpTCP SUMOylation. 



Characterizing the post-translational modification of an Arabidopsis transcription 
factor in the regulation of plant growth and immunity 
Benjamin J Spears 
Butler University 
 
Plants integrate unique signals from their environments including water levels, nutrient 
availability, and pathogen signatures. However, metabolic costs dictate that plants must prioritize 
particular signaling pathways in response to these environmental stimuli. Changing global climates 
will impact the magnitude and nature of stress factors and the need for plant ‘decision making’ in 
response. To best use advances in biotechnology to address this threat, we must first understand 
the molecular pieces and mechanisms involved. The plant-specific TEOSTINTE 
BRANCHED1/CYCLOIDEA/PROLIFERATING CELL FACTOR (TCP) transcription factor (TF) 
family has been characterized as direct regulators of a variety of different plant growth, 
development, and immune-signaling pathways, but the regulation of their activities is poorly 
understood. Recent work in Arabidopsis thaliana has identified that one family member, AtTCP8, 
directly promotes signaling pathways associated with brassinosteroids (BRs), a growth hormone 
controlling cell expansion and division. Here, we have demonstrate that TCP8 is post- 
translationally modified by the small peptide SUMO, and that sumoylation is required for TCP8 
function and BR sensitivity in the plant and may represent a molecular ‘switch’ between defense 
and growth signaling in plants. 

Softwood timbers in a hardwood landscape: Dating and dendroprovenancing 
imported pine and hemlock timber used in 19th century Indiana buildings 
Darrin L. Rubino, Biology Department, Hanover College, Hanover, IN; Chris Baas, Department of 
Landscape Architecture, Ball State University, Muncie, IN; Laurynn Thieme, Department of Landscape 
Architecture, Ball State University, Muncie, IN 
 
Nineteenth century Indiana buildings were most commonly constructed from native hardwood 
timbers that were locally and abundantly available at the time of construction. Most structures are 
built from white oak, tulip poplar, beech, and ash, taxa commonly found in Hoosier forests. 
However, buildings constructed entirely or partially of softwood timbers such as hemlock and 
white, red, and hard pine are routinely encountered. This use of softwoods is puzzling since 
structures containing these timbers are found in parts of the state where an adequate supply of 
softwood timber was not available in the 19th century. The main goal of this investigation was to 
dendroprovenance (determine the geographic origin of wood using tree-ring analysis) softwood 
timbers found in 18 Indiana structures. Growth patterns in each of the softwood timber species 
found in a building were matched, and the ring widths for each timber were combined to create an 
undated composite chronology. Correlation analysis was used to identify similar growth patterns in 
the composite chronologies and accurately dated softwood chronologies from throughout eastern 
North America. Successful provenancing and dating (large r- and t-values with low associated 
probabilities) were achieved for 16 buildings which included 6 barns, 8 houses, a commercial 
building and a schoolhouse. A total of 11 white pine, 4 red pine, and 5 hemlock chronologies were 
successfully dated and provenanced; 249 total timbers were provenanced. Softwood timber was 
used for flooring, siding, paneling, and various framing applications; white pine was the most 
encountered softwood. Analysis suggests that timber was imported from two main regions in the 
19th century, the northern Mid-Atlantic states and then from the Great Lakes region. Imported 
timber was found in buildings constructed from the 1820s through the 1880s. Investigation of 
historic sources such as newspaper advertisements and government timber production reports 
support these dendroprovenancing findings. 



Exploring the Therapeutic Potential of Osage-Orange (Maclura pomifera) 
Molly Kubal, Christopher Stobart, Ashlee Tietje 
Butler University 
 
Our study investigated the medicinal properties of Osage-orange (Maclura pomifera) extract, 
traditionally utilized by Native American tribes for therapeutic purposes. In order to determine the 
extent of these therapeutic properties, our research aimed to assess the antimicrobial, cytotoxicity, 
and potential induction of apoptosis in HEp2 cells, a human cervical cancer line derived from HeLa 
cells. No statistically significant difference was observed compared to untreated cells as measured 
by an MTS assay. The extract exhibited no harmful effects on normal cells, indicating its safety 
profile. Subsequently, the study explored the extract’s impact on bacterial (E. coli and S. aureus) 
and viral (RSV) growth. Notably, Osage-orange extract was able to inhibit growth of RSV and E. 
coli, with a lesser effect observed on S. aureus. These findings shed light on Osage-orange’s 
antiviral and antibacterial properties while maintaining cellular normalcy. Further investigations 
are warranted to delineate the specific bioactive constituents responsible for these effects and their 
underlying mechanisms of action. 

Macrofungi of Laura Hare Nature Preserve at Blossom Hollow in Trafalgar, Johnson 
County, Indiana 
Andrew Deppe, Blake Talbert, Alice Long Heikens 
Franklin College 
 
Macrofungi from the Laura Hare Nature Preserve at Blossom Hollow were surveyed during 2022 
and 2023. The 60.2 ha nature preserve in Johnson County, owned and managed by Central 
Indiana Land Trust, was chosen as a survey site due to its high-quality oak-hickory and bottomland 
forests as well as variation in topography. The objectives of this research were to examine the 
mushroom diversity in the forests and establish a fungarium at Franklin College. 169 specimens 
were collected, representing 34 families, 42 genera, and 28 species. Unknowns are being 
genetically sequenced by amplification of the ITS gene. Mycorrhizal fungi, including the families 
Boletaceae, Amanitaceae, and Russulaceae, comprised 24.7% of identified samples. The presence 
of mycorrhizal fungi could increase resistance to oak decline at Blossom Hollow. Additional 
research is needed to determine the impact of mycorrhizal fungi on oak decline in the Midwest and 
to further document fungal diversity in oak-hickory forests. 

Purple jelly drops re-examined: Biodiversity of Ascocoryne with emphasis on the 
midwestern United States 
Jeffery K. Stallman1, Danny Haelewaters2,3, C. Alisha Quandt4, Luis Quijada5, M. Catherine Aime1. 
1Department of Botany and Plant Pathology, Purdue University, West Lafayette, Indiana 47907, USA. 
2Research Group Mycology, Department of Biology, Ghent University, 9000 Ghent, Belgium. 3Meise 
Botanic Garden, 1860 Meise, Belgium. 4Department of Ecology and Evolutionary Biology, University of 
Colorado Boulder, Boulder, Colorado 80309, USA. 5Departamento de Botánica, Ecología y Fisiología 
Vegetal. Universidad de La Laguna, Tenerife, Canary Islands, Spain. 
 
Species in the genus Ascocoryne (Helotiales, Gelatinodiscaceae) are generally recognizable by their 
purple, gelatinous, sexual and asexual reproductive structures that give them their common name, 
purple jelly drops. The eight known species in Ascocoryne generally grow on wood and are 
presumed to be endophytes of living trees and saprotrophs of dead trees. Little taxonomic work has 
been done on Ascocoryne in the United States despite research on the potential use of secondary 
metabolites produced by these fungi as antibiotics and biofuels. Spurred by the discovery of a 
potentially new species of Ascocoryne in Guyana, 35 new collections from the genus were made 
from Illinois, Michigan, and primarily Indiana in 2021–2023. In addition, over 30 preserved 
Ascocoryne collections were requested from fungaria. Morphological and molecular phylogenetic 
analyses show that the genus Ascocoryne contains at least double the number of species currently 



known. At least four species occur in the Midwest, all of which are likely new to science. An 
overview of findings including a six-locus phylogeny of Ascocoryne and the broader 
Gelatinodiscaceae family will be presented. 

Expanding the Indiana Model to Outline North American Macrofungal Biodiversity 
Within Ten Years 
Stephen Russell 
Mycota Lab; The Hoosier Mushroom Society 
 
Nanopore sequencing has altered the landscape of possibilities for documenting macrofungi across 
broad geographic ranges. Based on this technology, we have developed a novel fungal barcoding 
pipeline/protocol was developed that can process 10x more specimens at 10x less cost as compared 
to Sanger sequencing - a 100x gain in efficiency. Within the last year, over 1520,000 new 
specimens from North America have been barcoded with this technology. Sequencing success rates 
and error profiles are comparable to Sanger. Over 5,000 of these latest specimens came from 
Indiana, where we have had an ongoing project since 2015 to document the macrofungal 
biodiversity of the state. We now have over 20,000 sequenced specimens from Indiana alone. The 
most recent nanopore sequencing runs have finally brought about a bend in the species 
accumulation curve for most groups of Indiana macrofungi, including for diverse groups such as 
Russula and Amanita. This appears to be a first at the scale of epsilon diversity and allows for 
better estimates of the sampling required in order to capture macrofungal biodiversity across large 
land areas. The Indiana project model is now being expanded across the continent. A series of 
online events – the 2023 Continental Mycoblitz - is expected to obtain over 10,000 new collections 
from North America for the year. These events will continue annually, with the goal of obtaining 
100,000 new collections over the next 10 years. The main primary current limitation on gaining a 
reasonably comprehensive understanding of the diversity of macrofungi that exist in North 
America is the number of modern collections available – no longer time or cost. The combination 
of new sequencing and collecting models should allow a specimen-barcode based outline of the 
macrofungi that exist in North America to be generated within a decade. 

  



CELL BIOLOGY 
HOT TOPIC: Evaluation of an In-vitro Model of Traumatic Brain Injury (TBI) 
Taylor Hiland, Christopher Stovall, Elizabeth Delery 
Marian University College of Osteopathic Medicine 
 
Traumatic brain injuries (TBIs) are a significant public health concern as the leading cause of death 
and disability in individuals aged 1-44 years old, with an estimated 2.5 million injuries per year. No 
cure for TBIs exists, and many patients go on to develop further neurological disorders, such as 
dementia, Alzheimer’s, & chronic traumatic encephalopathy (CTE) which is often identified in 
professional football players, leading to the hypothesis that repeat head injuries leads to CTE due 
to accumulation of damage. Despite decades of research, the pathophysiological mechanisms are 
not well understood, especially in repeat TBIs, as most existing models use rats. Our lab seeks to 
bridge this gap in TBI research by evaluating an in-vitro model of TBI to provide a better 
visualization of TBI cellular pathophysiology. Using the FlexCell system, we have the capability to 
subject cells to repetitive shear strain, effectively mimicking a repetitive TBI. The benefit of the 
FlexCell system over previous models allows a more controlled setting to better analyze the brain’s 
response to shear stress. After subjecting human choroid plexus endothelial cells to repeat 
mechanical shear forces, we collected supernatant at 3, 6, 12, 24, 48, 72, and 96 hours to analyze 
cytokine secretion over time using RnD’s multiplex array. Consistent with human data from TBI, 
CTE, and Alzheimer literature, we saw increases in pro-inflammatory cytokines such as IL-6, IL-8, 
IL-16, TNFα and RANTES. Additionally, we saw decreases in regulatory cytokines CXCL10 and 
CXCL12, suggesting dysregulation of immune cell recruitment at the blood-CSF barrier. Our 
findings offer a new model that can be used to examine the pro-inflammatory and deregulatory 
effects of repeat TBIs in human neurological cell types.  

Regulation of Neuromuscular Signaling Under Oxidative Stress in C. elegans by 
Intestinal FSHR-1 and its Potential Ligand GPLA-1/GPA2 
Alexandra Alva and Jennifer Kowalski 
Butler University 
 
The accumulation of oxidative stress over time contributes to neurodegenerative diseases. Thus, 
studying the neuronal effects of oxidative stress is critical for developing new therapeutics. 
Specifically, oxidative stress damages neuronal signaling pathways, especially at the 
neuromuscular junction (NMJ). One protein that regulates NMJ activity in normal and oxidative 
stress conditions is FSHR-1, the C. elegans homolog of human FSHR. Intestinal fshr-1 regulates 
oxidative stress responses and is necessary and sufficient for NMJ function under normal 
conditions. Whether intestinal fshr-1 controls motility during oxidative stress is unknown. FLR-
2/GPLA-1, a C. elegans homolog of the glycoprotein GPA2, is an FSHR-1 ligand. Our work showed 
gpla-1 and fshr-1 work in a common pathway to control NMJ function under normal conditions. 
Whether the same applies under oxidative stress is unknown. I hypothesized that, following 
oxidative stress exposure, intestinal fshr-1 is necessary and sufficient for motility and that fshr-1 
and gpla-1 act together to regulate NMJ function. These hypotheses were tested utilizing intestinal 
fshr-1 RNA interference (RNAi), intestinal fshr-1 rescue, and single and double loss-of-function 
fshr-1 and gpla-1 mutants coupled with swimming assays with and without chronic oxidative 
stress. RNAi experiments demonstrated fshr-1’s necessity in the intestine, although intestinal fshr-
1 rescue was insufficient to restore NMJ function under oxidative stress. Results from gpla-1-fshr-1 
pathway experiments suggest the proteins may act separately in oxidative stress conditions. 
Overall, under chronic oxidative stress, intestinal fshr-1 appears required but insufficient for 
motility, and fshr-1 and gpla-1 may act separately to control NMJ signaling. However, fshr-1’s role 
in regulating NMJ function under acute oxidative stress conditions is unknown. Intriguingly, 



recent work indicates that under acute oxidative stress conditions, fshr-1 mutants were unaffected, 
yet wildtype worms displayed significant reductions in motility. Future work will investigate 
FSHR-1 and its ligands’ roles in regulating NMJ signaling under chronic versus acute oxidative 
stress. 

Investigation of the effects of tryptophan on immune response and disease resistance 
to virulent Aeromonas hydrophila in juvenile channel catfish (Ictalurus punctatus) 
in stressed, unstressed, and diseased conditions 
Abdullahi Idowu1*, Lindee Mason1, Sammie Miller1, Isaac Wendel1, Israt Mishu1, Conrad Anderson2, 
Abdulmalik Oladipupo2, Timothy J. Bruce2 and Ahmed Mustafa1.  
1Department of Biological Sciences, Purdue University Fort Wayne, Fort Wayne, IN 46805. 2School of 
Fisheries, Aquaculture, and Aquatic Sciences, Auburn University, Auburn, AL 36849.  
 
Farmed fish are commonly exposed to stress in intensive aquaculture systems, often leading to 
immune system impairment and increased susceptibility to disease. Over time, stress modulation 
and disease treatment have been limited to the use of chemical drugs. However, treatment with 
chemical drugs have become unsustainable as they are known to have various deleterious effects 
on the aquatic environment and human health. To help diminish the use of these harmful 
substances to lessen the effects of stress and improve disease resistance in aquaculture, scientists 
are on the search for alternative solutions that are environmentally friendly such as nutraceuticals. 
In this experiment, therefore, we wanted to investigate if tryptophan as a nutraceutical could 
modulate farming stress and increase the immune responses and disease resistance to virulent 
Aeromonas hydrophila (vAh; ML09-119). We had four different experimental groups of channel 
catfish (Ictalurus punctatus): (1) control fish fed with control feed, (2) control fish fed with 
tryptophan-treated feed; (3) stressed fish fed with control feed; and (4) stressed fish fed with 
tryptophan-treated feed. After five weeks of feeding, we challenged the catfish with vAh, kept the 
fish in the challenged condition for 72 hours and recorded mortality data. Fish blood and tissue 
samples were collected before and after the disease challenge to test for blood glucose, hematocrit, 
protein, lysozyme activity and gene expression of cytokines. Based on our preliminary data, groups 
fed a tryptophan diet showed an improved profile in glucose, hematocrit, and lysozyme activity 
levels in both stressed and unstressed groups before and after the disease challenge. An improved 
profile in these parameters could infer an overall improvement in the innate immune response of 
fish under different rearing conditions. If proven, this finding may change the farming practices of 
catfish and reduce the usage of chemical treatments while maximizing profits and protecting the 
environment. 

Investigating the role of Dhx36 in coronary vessel development 
Chhiring Sherpa, Kamal Baral, Evan Rogers, Alyx Panoncillo, Bright Afranie, Philip J. Smaldino, Ph.D., 
and Bikram Sharma, Ph.D.  
Ball State University 
 
Our study delves into the role of the DHX36 helicase enzyme in regulating coronary angiogenesis, a 
vital process in the formation of new coronary vessels. Initial observations from mouse models 
with endothelial cell-specific DHX36 depletion indicated impaired coronary vessel growth and 
myocardial thinning compared to control mice, suggesting a critical involvement of DHX36 in 
coronary vessel development. To validate these findings, the study employed a Cre-Loxp-based 
gene editing system to specifically deplete DHX36 in endothelial cells. Analysis of mRNA and 
protein levels confirmed a significant reduction in DHX36 expression in the experimental group 
(cKO) compared to controls, confirming the efficacy of the gene editing approach. Further 
investigation into the expression of proangiogenic genes revealed a notable decrease in the levels of 
Vegf-R2 and Hif1-α, key regulators of angiogenesis, in cKO embryonic mouse hearts compared to 
controls. However, the expression levels of other proangiogenic genes such as APJ and CXCR4 



remained unaffected by DHX36 depletion. These findings underscore the importance of DHX36 in 
modulating the expression of specific proangiogenic genes and provide novel insights into the 
regulatory pathways of coronary angiogenesis. Overall, this study contributes to a better 
understanding of the genetic mechanisms underlying coronary vessel development and offers 
potential avenues for therapeutic intervention in coronary artery disease-related conditions. 

Determining Expression of GAC and KGA Splice Variants of Glutaminase in Mantle 
Cell Lymphoma 
Mahesh Gupta1, Bettine Gibbs 1,2 Chioniso Patience Masamha1  
1 Department of Pharmaceutical Sciences, College of Pharmacy and Health Sciences, Butler University, 
Indianapolis, IN, 46208 2Department of Microbiology, Harvard Medical School, Boston, MA, 02115 
 
Mantle cell Lymphoma (MCL) is an aggressive subtype of non-Hodgkin's Lymphoma distinguished 
by hyperproliferation, lack of standardized therapy and a short remission period. Proliferating 
cancer cells undergo metabolic reprogramming resulting in increased uptake of glucose and 
glutamine along with overexpression of Glutaminase gene (GLS/GLS1). The GLS gene produces 
two splice isoforms GAC and KGA. KGA is a target of miR-23a/b and can have two different sized 
3’UTRs due to alternative polyadenylation(3’UTR-APA) .The shorter 3’UTR lacks a destabilizing 
sequence. Tumor cells can switch from expressing KGA to the GAC to avoid both types of 
regulation. The potential for GAC to undergo 3’ UTR-APA is understudied.. Our goal was to 
determine the expression of GAC and KGA in  different MCL cell lines . We used quantitative RT-
PCR to quantify the levels of GAC and KGA transcripts using primers that can distinguish between 
the two splice variants as well as detect the presence of GAC transcripts with a long or short 3’UTR 
due to 3’UTR-APA. Our results, when normalized to levels of expression in the Jeko-1 MCL cell line 
indicate higher levels of GAC transcripts with shorter GAC 3’UTRs compared to GAC with the 
longer 3’UTRs. A similar pattern was seen in the Rec-1 cell line. Lower levels of both GAC long and 
short 3’UTRs were observed in Granta519, Z138 and Mino cells. Rec-1 cells had the highest levels of 
the KGA splice variant than the other cell lines. Treatment of cells with the KGA specific inhibitor, 
BPTES, resulted in a  decrease in cell survival in the Jeko-1 cell line. Hence variability in the 
expression levels of GAC and KGA in the different MCL cell lines could impact their sensitivity to 
isoform specific inhibitors and therapeutic potential of the drugs in MCL patients. 

A love-heat relationship: the effect of temperature on proteasome activity 
Nhan V.T. Huynh, Cole J. Shifferly, Mason Naaman, William Keeling, Walter R.P. Novak, Erika B. 
Sorensen 
Wabash College 
 
Maintaining a balance between functional and damaged proteins (proteostasis) is crucial for 
healthy cells. When cells accumulate unnecessary and dysfunctional proteins, it can lead to onset of 
neurodegenerative disorders like Alzheimer’s disease. To avoid this, eukaryotic cells use a 
molecular machine called the proteasome to break down excess proteins using multiple proteolytic 
active sites for cleavage after basic (trypsin-like, TL), acidic (caspase-like, CL) and hydrophobic 
(chymotypsin-like,CT-L) residues. Previous research in animals suggests that proteasome activity 
is dependent on animal growth temperature, but depending on the animal, rising temperatures can 
be positively or negatively correlated with proteasomal activity. In C. elegans, a nematode worm, 
short-term heat stress causes an increase in the global CT-L proteasomal activity, while decreasing 
the TL activity. We set out to investigate the long-term effects of temperature on proteasome 
activity in C. elegans. We assessed proteasomal activity using worm lysate and fluorogenic 
substrates for the different cleavage events. We observed that two types of proteasomal activities 
(TL and CL) were increased at low temperature (15 ˚C), whereas CT-L activity was increased at 
high temperature (25 ˚C), even across different genetic backgrounds. Temperature-dependent 
changes in CL cleavage have not been previously documented in C. elegans. Surprisingly, we also 



observed that protease activity (non-proteasome protein degradation) was enhanced in worms 
grown at low temperatures. Our results show there are temperature-induced differences in the 
proteolytic components responsible for maintaining proteostasis in C. elegans. These findings may 
impact other studies which rely on the assumption that proteostasis is consistent from 15-25 ˚C in 
wild-type animals.  

Macrophage polarization impacts axonal growth of sensory neurons 
Julianna R. Bennett, Grace Saxman, Alexia Jones, Rachel E. Williamson, Maxx Martinez, and Ashley L. 
Kalinski at Ball State University 
 
Neurons are responsible for sending and receiving signals that result in everything from thoughts 
to movement. Immune cells are responsible for fighting against pathogens to keep the host 
healthy.  Macrophages are the most heterogenous and plastic of the immune cells and exist in one 
of two polarization states, pro-inflammatory or anti-inflammatory (labeled as M1 and M2 
respectively). In the peripheral nervous system, macrophages appear to be essential in the 
regeneration process, but how they affect neuronal growth is not clear. We hypothesized that M2, 
but not M1 macrophages enhance neuronal growth. To test this, splenic macrophages were 
cultured and grown for five days in medium containing the cytokine m-CSF to promote survival. 
On day 5, one of three cytokines were added to the growth medium; m-CSF (control), IL-4 (anti-
inflammatory), or IFNɣ (pro-inflammatory). After 24 hours they were replated onto a culture with 
dorsal root ganglion neurons (DRGs). The cultures were allowed to grow for twenty-four hours, 
and macrophage morphology, neuronal outgrowth, neuronal complexity, and acetylated tubulin 
expression were measured. We were able to successfully grow both macrophages and DRG neurons 
in culture and found that cytokine treatment affected macrophage morphology. Axonal length 
measurements showed that the neurons grown in culture with the anti-inflammatory macrophages 
grew the longest axons of the three conditions, while the pro-inflammatory macrophages induced 
axonal retraction. However, a Sholl analysis of the neurons found that there is no significant 
difference in branching complexity among the conditions. The expression of acetylated tubulin at 
the proximal stump, distal stump, and growth cone indicate that post-translational modification of 
the cytoskeleton is not responsible for the increased neuronal outgrowth. DRGs were also cultured 
in media conditioned by polarized macrophages, and the axonal length measurements showed no 
improvement of neuronal outgrowth. This suggests that physical contact between macrophages 
and neurons is necessary to achieve the results seen in the co-cultures. 

Polycomb (Pc) and Pc Group (PcG) genes repress trithorax (trx)-mediated Hox 
expression and cardiac patterning within the Drosophila heart tube. 
Md. Sayeed Abu Rayhan, Sumaiya Islam, Adam J. Farmer, Shaad M. Ahmad, and Kristopher R. Schwab, 
Department of Biology, Indiana State University, Terre Haute, IN 
 
The PcG proteins antagonize the activity of the Trithorax group (TrxG) by repressing the 
transcription of important developmental genes such as the Hox transcription factors. We have 
previously identified trithorax (trx) as a positive regulator of collinear Hox expression within the 
Drosophila embryonic dorsal vessel (heart tube) which then patterns the anterior-posterior axis of 
the heart. However, the role of PcG regulation on cardiac Hox activity has yet to be investigated in 
either Drosophila or mammals. PcG silencing is mediated by the canonical Polycomb repressive 
complex 1 (PRC1), PRC2, and other non-canonical complexes by modifying the chromatin by 
imparting repressive histone marks and chromatin compaction. Additionally, Sex combs on midleg 
(Scm) acts as an essential mediator between PRC1 and PRC2 cooperatively silencing transcription. 
In this study, our screen of key PRC1 and PRC2 genes for aberrant cardiac Hox expression and 
morphology has identified the PRC1 component Polycomb (Pc) as essential for Pc-mediated 
repression of abd-A. The loss of Pc activity resulted in the de-repression of abd-A and activation of 
posterior cardiac markers within the anterior heart tube. However, the inactivation of the essential 



PRC2 components Enhancer of zeste [E(z)] or extra sexcombs (esc) had no significant effects on 
abd-A de-repression or anterior-posterior cardiac patterning. Interestingly, the Scm cardiac 
phenotype phenocopied the Pc null heart tube suggesting that Scm may be required for PRC1-
mediated repression of abd-A. These findings suggest that Hox repression within the developing 
embryonic heart is mediated by the selective activity of PcG members 

HOT TOPIC: Foxes in Flies: Uncovering the multiple roles of Forkhead box 
transcription factors in heart development using Drosophila 
Shaad M. Ahmad - (1) Department of Biology, Indiana State University, Terre Haute, IN. (2) Rich and 
Robin Porter Cancer Research Center, Indiana State University, Terre Haute, IN. (3) The Center for 
Genomic Advocacy, Indiana State University, Terre Haute, IN. 
 
While at least eight Forkhead box (Fox) transcription factors (TFs) are required for proper cardiac 
development in mammals, and mutations in four Fox genes have been linked to human congenital 
heart disease, relatively little was known about the downstream targets and molecular pathways by 
which these Fox-mediated developmental functions are brought about. Given both the amenability 
of Drosophila to genetic analysis and the remarkable evolutionary conservation of genes and 
molecular processes in heart development between mammals and fruit flies, we have used several 
integrated strategies in Drosophila to uncover the roles of Fox transcription factors and their 
downstream pathways in heart development. I will illustrate how two Drosophila Fox genes, 
jumeau (jumu) and Checkpoint suppressor-1-like (CHES-1-like), mediate three core aspects of 
heart development and, more generally, organogenesis. First, jumu and CHES-1-like act in a 
redundant manner to specify the precursors of the heart, the cardiac progenitor cells, by activating 
the expression of receptors of two signaling pathways, fibroblast growth factor and Wnt. Second, 
both Fox genes regulate the proper division of these cardiac progenitor cells and their subsequent 
differentiation to ensure that the heart is comprised of appropriate numbers of distinct cell types—
a process mediated by jumu and CHES-1-like regulating the kinase Polo. Third, the Fox genes 
ensure that the resulting distinct cardiac cell types are positioned correctly in the heart by 
repressing the production of extracellular matrix proteins. Furthermore, Fox genes may play 
additional roles in the development of associated tissues supporting the heart: CHES-1-like is 
necessary for the proper morphogenesis of alary muscles, structures which connect the Drosophila 
heart to the embryonic/larval exoskeleton, stabilizing its location, maintaining its lumen, and 
controlling heart beating. Collectively, our findings illustrate how the vast array of complex 
processes involved in cardiogenesis can be orchestrated by a small set of regulators. 

Determining the Role of DHX36 in the Progression of C9orf72 ALS/FTD 
Dylan Seiler 1, Quinn Anderson 1, Taylor Karns 1, Michael Reisinger 1, Siara Sandwith 1,4, Evan Rogers 1, 
Emma Eubank 1, Lola Hanchar 1, Abbey Wiggam 1, Omar Habous 1, Jim Vaughn 2, Yuh-Hwa Wang 3, Peter 
K. Todd 4, Lindsey Hayes 5, Philip Smaldino 1 
1 Ball State University, Department of Biology 
2 Nanomedica Inc.2  
3 University of Virginia, Department of Biochemistry and Molecular Genetics 
4 University of Michigan, Neurology Department 
5 Johns Hopkins School of Medicine, Department of Neurology 
 
Frontotemporal dementia (FTD) and amyotrophic lateral sclerosis (ALS) are both deadly 
neurodegenerative diseases lacking effective treatments. FTD is characterized by changes in mood, 
behavior, and executive control, whereas ALS is associated with stiffness, muscle wasting, and 
general motor function decline. Despite their different clinical manifestations, there is an 
interesting overlap between these two diseases. A hexanucleotide repeat expansion (HRE) of the 
sequence GGGGCC (G4C2) in intron 1 of C9orf72 has been identified as the most common genetic 
cause of ALS and FTD (collectively termed, C9 ALS/FTD). Healthy individuals typically have 2-30 
repeats whereas C9 ALS/FTD patients can have 100’s to 1000’s of repeats. This HRE contributes to 



ALS/FTD by at least two general mechanisms: gain of toxicity and haploinsufficiency. 
Haploinsufficiency is a result of the loss of the protein C9ORF72. Gain of toxicity manifests in two 
forms, RNA foci and toxic dipeptide repeats (DPRs). RNA foci sequester RNA binding proteins 
important to many cellular processes including splicing and translation. DPRs arise from the non-
canonical repeat associated non-AUG translation (RAN translation), and DPRs form aggregates in 
cells that disrupt protein homeostasis, nuclear transport, and induce cellular stress. As a G-rich 
sequence, the G4C2 HRE can form stable DNA and RNA structures known as G-quadruplexes, 
which modulate transcription and translation respectively. DHX36, aliases RHAU and G4R1, is the 
major G-quadruplex helicase in human cells, able to tightly bind and resolve G-quadruplexes. We 
and others have shown that knock down of DHX36 in human cell lines significantly reduces DPR 
abundance, suggesting a role in C9 ALS/FTD. However, the in vivo role of DHX36 in the 
progression of C9 ALS/FTD is not known. Utilizing a novel transgenic mouse model, we are 
extending our cell line studies to further determine the role DHX36 in C9 ALS/FTD in vivo, 
potentially identifying DHX36 as a novel therapeutic target. 

What is true about sampling time in stress physiology research? 
Makaylah Hamm, Manal Ali*, Israt Mishu, Abdullahi Idowu, Lindee Mason and Ahmed Mustafa.  
Department of Biological Sciences, Purdue University Fort Wayne 
 
Stress is anything that interferes with physiological homeostasis and the stress response is initiated 
and controlled by stress hormones: adrenaline and cortisol. Adrenaline is released through the 
activation of nerves connected to the adrenal glands and the process happens relatively quickly 
when an animal encounters a stressor. Cortisol, on the other hand, is released relatively slowly 
after the onset of stress and remain elevated for several hours. Cortisol increases blood glucose, 
enhances the brain's use of glucose, and increases the availability of substances in the body that 
repair tissues. We, therefore, sample our animals within two minutes to measure levels of stress for 
our stress physiology experiments. 
In this presentation, we are staging values of different physiological and immunological 
parameters from sampled fish, tilapia, sampled within two minutes and after ten minutes of 
catching. Parameters included are blood glucose, plasma protein, packed cell volume, spleen 
somatic index (SSI), hepato-somatic index (HIS), serum lysozyme activity, and macrophage 
phagocytosis. There are differences between these sampled groups of fish in blood glucose, packed 
cell volume, total plasma protein and serum lysozyme but not in SSI and HSI, as expected. 
Our findings confirm the observations of other stress physiologists that for stress physiology 
experiments, animals should be sampled (anesthetized or euthanized) as soon as possible to avoid 
the rise of stress hormones and their consequences in physiological and immunological 
adaptations. 

Deciphering the Molecular and Cellular Mechanisms Governing Tissue-Selectivity of 
Ras Oncogenic Mutations 
Takuya Akiyama 
Department of Biology, Porter Cancer Research Center, Indiana State University 
 
Mutations in Ras are detected in various cancers. Ras family proteins play pivotal roles as small 
GTPases, orchestrating cellular growth and cytoskeleton remodeling. Comprehensive cancer 
genome sequencing unveils that certain Ras mutations appear more frequently in specific tissues. 
Deciphering the molecular and cellular basis underlying the emergence of this tissue selectivity can 
have significant implications for cancer initiation and progression. To investigate the impact of Ras 
mutations on cancer development, we established inducible alleles by leveraging CRISPR/Cas9 
genome editing. In the wing primordial tissue, introducing a mild Ras oncogenic mutation did not 
affect the tissue architecture, whereas a strong mutation disrupted it by forming cysts. In the adult 
intestine, cells carrying the mild oncogenic mutation had a growth advantage compared to wild-



type cells, ultimately taking over the intestine and causing intestinal barrier dysfunction. As 
expected, when we induced the strong Ras mutation, the mutant cells hyper-proliferated and 
rapidly occupied almost the entire intestinal tissue. However, soon after the clonal expansion of 
mutant cells, they were eliminated from the gut epithelia, restoring wild-type cells in the intestine. 
Our results indicate that the strong Ras oncogenic mutation is counterintuitively less harmful than 
the mild mutation in the intestine due to the allele-dependent clonal regression. These distinct 
mutant cell behaviors likely contribute to the tissue-selectivity of Ras oncogenic mutations. Our 
findings also suggest that a partial reduction of Ras oncogenic activity by any means, such as drug 
treatment, has a detrimental effect by prolonging the persistence of mutant cells in some contexts. 

Does tryptophan modulate stress and immune responses in tilapia? 
Israt Mishu*, Abdullahi Idowu, Lindee Mason and Ahmed Mustafa  
Department of Biological Sciences, Purdue University Fort Wayne 
 
In aquaculture fish are constantly encountering stressors that negatively impact their health. To 
prevent or to treat the effects of stress, fish are treated with chemicals which are not good for fish, 
their consumers, or the environment. Researchers are therefore continuously trying to develop 
alternative methods to modulate stress and immunity such as, addition of nutraceuticals in the 
feed.  

In this experiment, we have used tryptophan- an amino acid, the only precursor of serotonin, a 
neurotransmitter that plays a key role in reducing stress and aggression. Serotonin acts through 
the HPI axis like cortisol, which controls physiological and immunological responses in fish.  In our 
experiment, we have used four different groups of fish: control (unstressed) fish fed control 
commercial diet, control (unstressed) fish fed control commercial diet supplemented with 
tryptophan, stressed fish fed control commercial diet, and stressed fish fed control commercial diet 
supplemented with tryptophan. We have treated fish for 8 weeks and sampled them every two 
weeks. We have observed that fish treated with tryptophan have reduced levels of stress and 
increased levels of immunity. The data suggests that a diet supplemented with the current amount 
of tryptophan (0.33 mg/kg of feed) is able to modulate the stress response of Nile tilapia. Further 
research will need to be conducted to determine if tryptophan is able to relieve the negative 
physiological impacts that stress can cause.   

Fox transcription factor-mediated morphogenesis of the alary muscles associated 
with the Drosophila heart 
Kuncha Shashidhar 1,2, Rajnandani Katariya1,2,3, M. Rezaul Hasan1,2,3, Mofazzal K. Sabbir1,2, Shaad 
M. Ahmad1,2,3  
1Department of Biology, Indiana State University, Terre Haute, IN. 2The Center for Genomic Advocacy, 
Indiana State University, Terre Haute, IN.  
3Rich and Robin Porter Cancer Research Center, Indiana State University, Terre Haute, IN. 
 
Eight Forkhead box (Fox) transcription factors (TFs) are required for proper cardiogenesis in 
mammals while mutations in four Fox genes have been linked to human congenital heart disease. 
Our prior work had identified the conserved roles of two Drosophila Fox genes, jumeau (jumu) and 
Checkpoint suppressor 1-like (CHES-1-like) in mediating cardiac progenitor cell specification, 
division, differentiation, and positioning. Here we describe an additional role of the Drosophila 
Fox gene CHES-1-like in mediating the development of alary muscles (AMs), structures which 
connect the heart to the embryonic/larval exoskeleton and are essential for supporting the heart, 
stabilizing its location, maintaining its lumen, and controlling ostia opening and heart beating. In 
CHES-1-like loss-of-function mutants, one or more of the fourteen AMs per embryo exhibit 
significant morphological defects, being deformed, truncated, or missing. One or more of the 
following hypotheses could explain these defects in AM morophogenesis: (1) incorrect specification 
of AM founder cells, (2) defective myoblast fusion, (3) flawed myotube elongation, (4) incorrectly 



positioned AM attachment sites on the heart due to cardiac progenitor cell division errors, and (5) 
improper muscle attachment site selection. We are in the process of conducting experiments to 
determine which of these hypotheses are correct and thereby to begin exploring the mechanism by 
which this Fox gene mediates development of associated tissues supporting the heart. 

Characterizing the relationship between phospholipid synthesis and protein quality 
control 
Jacob M Miller, Eric (VJ) Rubenstein, Christopher J Indovina, Samantha M Turk 
Ball State University 
 
Phospholipids are an essential component of the plasma membrane, creating a selective barrier 
between the inside of a cell and its external environment. The cell membrane is necessary for cell 
signaling, movement, and cellular division. Impaired phospholipid synthesis is implicated in 
human diseases such as Alzheimer’s, Parkinson’s, and type 2 diabetes. The relationship between 
phospholipid synthesis and protein quality control remains poorly characterized. Previous work 
demonstrated that impaired phospholipid synthesis via deletion of INO4 results in stabilization of 
the Hrd1 substrate Deg1*-Sec62, a model engineered protein that clogs the endoplasmic reticulum 
(ER) translocon in Saccharomyces cerevisiae. INO4 encodes a master transcriptional regulator 
required for the synthesis of several phospholipids; we sought to determine whether selectively 
disrupted phosphatidylcholine synthesis results in similarly impaired degradation of Deg1*-Sec62. 
Using cycloheximide chase and western blot analysis, we demonstrated that selective 
phosphatidylcholine synthesis impairment results in modest stabilization of Deg1*-Sec62, 
compared to INO4 deletion. INO4 deletion also reduces Deg1*-Sec62 glycosylation, which occurs 
following translocon engagement. We hypothesized stabilization of Deg1*-Sec62 following INO4 
deletion occurs due to impaired translocation and subsequent impaired localization of protein 
quality control machinery at the ER. We therefore sought to determine if INO4 deletion results in 
impaired translocation using model ER-targeted proteins. Western blot analysis revealed that 
INO4 deletion does not globally impair translocation. These results further clarify which 
phospholipids are required for efficient protein quality control at the ER translocon and exclude 
one potential mechanism by which phospholipid homeostasis impacts protein degradation. Our 
work highlights potential consequences of impaired phospholipid synthesis on protein quality 
control in human diseases. 

Nuclear localization of proteins that confer resistance in Jurkat T-cells 
Brian J. Ault and Dr. James Olesen 
Ball State University 
 
T-cell acute lymphoblastic leukemia (T-ALL) is an aggressive cancer driven by malignant 
expansion and transformation of T-cell progenitors, from T-cell committed lymphoblasts, with a 
diffuse invasion of bone marrow and peripheral blood. Current treatment of T-ALL consists of 
high-intensity combination chemotherapy which comes with significant short-term and long-term 
side effects, including relapse in up to 20% of pediatric and 40% of adult cases. Ectopic expression 
of transcription factors, such as TAL1 alone, can be an initiating step in T-ALL development, but 
additional mutations are required to fully transform normal T- cells into leukemia cells. Physical 
associations with enhancers of additional transcription factors, such as the GIMAP cluster of 
transcription factors, could contribute to a T-cell differentiation blockage, elevated levels of anti-
apoptotic genes, and alterations in main signaling pathways (RAS, JAK, PI3K, NOTCH). Of 
importance, the inhibitor of apoptosis (IAP) proteins have been implicated in T-ALL. Specifically, 
Survivin is an IAP member that is overexpressed in many cancers and was anticipated to be 
overexpressed in T-ALL. In order to overcome chemotherapy resistance and side effects, it is 
imperative that chemosensitivity towards etoposide treatment can be enhanced. With this, the goal 
of this research was to utilize siRNA without, or in combination with, a common chemotherapy 



regimen such that key apoptosis inhibitors can be targeted and knocked down. Western blots were 
utilized to assess protein expression and apoptotic induction. Immunofluorescence experiments 
were employed to show nuclear localization of these anti-apoptotic proteins. In the end, new, key 
players in T-ALL have been identified and targeted as a way to improve prognosis and treatment. 

Phenotypic suppression of yeast with impaired translocon quality control 
Sophia Lawryn Owutey, Eric M. Rubenstein 
Ball State University 
 
Protein translocation through the endoplasmic reticulum (ER) translocon is crucial for eukaryotic 
cells but can be obstructed. Translocon clogging caused by translational errors or premature 
folding of ER-targeted proteins disrupts cellular homeostasis.  Chronic diseases linked to 
translocon clogging include type II diabetes. Hrd1 and Ste24 are conserved ER membrane-bound 
proteins with established contributions to translocon quality control (TQC), which refers to cellular 
mechanisms that resolve clogged ER translocons. However, mechanisms by which these enzymes 
function and the cofactors they require for their function are not fully characterized. Previous 
research indicated Dfm1, a conserved ER pseudoprotease, had an insignificant role in TQC. 
However, our recent findings suggest that Dfm1 has an important function in degradation of 
translocon-clogging proteins in a Saccharomyces cerevisiae model system. Loss of Dfm1 stabilizes 
a model translocon-clogging substrate (“Clogger”) and slows growth of cells expressing Clogger. 
Our experiments unveiled the ability of Clogger-expressing dfm1Δ cells to undergo rapid, stable 
suppression of the slow-growth phenotype. We hypothesized that suppression of growth defect of 
dfm1Δ yeast is due to restored translocon-clogging protein degradation. Here, we performed yeast 
growth assays and cycloheximide chase experiments coupled with western blotting to assess the 
correlation of cellular fitness and translocon-clogging protein degradation efficiency in stably 
suppressed dfm1Δ strains. Suppressed strains exhibited increased growth and enhanced 
translocon-clogging substrate degradation. This correlation suggests increased growth in 
suppressed dfm1Δ yeast may be due to restored translocon-clogging substrate degradation. Future 
work involves sequencing the genomes of suppressed dfm1Δ yeast to identify possible mutations 
that may be responsible for phenotypic suppression. Our results could reveal important genetic 
and mechanistic information about TQC and contribute to improved therapeutic strategies for type 
II diabetes and other conditions related to clogged translocons. 

Dissecting Fox transcription factor-mediated regulation of Polo kinase activity 
essential for cardiac progenitor cell divisions 
Rajnandani Katariya 1,2,3, Kuncha Shashidhar1,2, M. Rezaul Hasan1,2,3, Mofazzal K. Sabbir1,2, Shaad 
M. Ahmad1,2,3 1Department of Biology, Indiana State University, Terre Haute, IN. 2The Center for 
Genomic Advocacy, Indiana State University, Terre Haute, IN.  
3Rich and Robin Porter Cancer Research Center, Indiana State University, Terre Haute, IN. 
 
Forkhead box (Fox) transcription factors are critical for cardiogenesis in both mammals and 
Drosophila. Our laboratory has shown that the Drosophila Fox gene jumeau (jumu) mediates 
three categories of cardiac progenitor cell division—asymmetric, symmetric, and cell division at an 
earlier stage—by upregulating Polo kinase activity. However, comparisons of transcription 
expression profiles of mesodermal cells from wild-type embryos and jumu null mutants showed 
that jumu does not transcriptionally regulate polo, suggesting that Fox-mediated polo activation 
may be posttranscriptional. A known crucial step in the posttranscriptional activation of polo is the 
posttranslational phosphorylation of Polo protein by two serine-threonine kinases, Aurora B 
(AurB) and Back seat driver (BSD). Intriguingly, the genes encoding these kinases are both 
transcriptionally activated by jumu, making them promising candidates through which jumu may 
activate polo. AurB is already known to play multiple roles in mitosis. While Bsd was previously 
characterized as mediating postmitotic Polo activation in somatic muscle morphogenesis, it does 



not preclude Bsd from also being utilized for mitosis in cardiac progenitor cells. If jumu utilizes 
AurB and Bsd to activate polo for cardiac progenitor cell division, then we would expect aurB and 
bsd mutants to exhibit cardiac defects seen in jumu and polo mutants. We found that aurB and bsd 
mutants phenocopy all three categories of cardiac progenitor cell division defects observed in jumu 
and polo mutants, consistent with such a role. We will use genetic interaction and rescue assays to 
conclusively determine whether aurB and bsd mediate Polo activation by jumu. If jumu activates 
Polo using one of these two candidate genes, then that candidate gene should exhibit synergistic 
genetic interactions with both jumu and polo. Furthermore, independent cardiac-specific ectopic 
expression of the candidate gene should partially rescue the cardiac progenitor cell division defects 
of jumu mutants, but not of polo mutants. 

  



CHEMISTRY 

Developing Learning Strategies Through Formative Assessment in GOB Chemistry 
Dr. Alexandra Tamerius and Dr. Joyce Horton 
Marian University 
 
For many students in the health sciences (nursing, exercise science, etc.), their first science course 
at Marian University is general, organic, and biological (GOB) chemistry (CHE-100). As a first 
semester course, CHE-100 is an essential opportunity for these students to build a repertoire of 
learning strategies to carry with them to future courses. Although this course has a career-focused 
student audience, chemistry is often far removed from their desired careers leading to challenges 
for capturing student attention and motivating learning. Further, the breadth of CHE-100 results 
in four units that each require very different learning approaches. To this end, various in class and 
out of class activities have been developed to provide early feedback on progress, promote course 
engagement, and model good learning habits. Here, the current assignment structure and its 
impact on student motivation and learning is presented 

Synthesis of Cobalt Violet Pigment for Modern Artistic Works 
Allie Miller and Dr. Alexandra Tamerius 
Marian University 
 
In a world where AI generated art is becoming more and more prevalent, now it is more important 
than ever to preserve and understand art of the past. Part of preserving and investigating art 
requires restoration and conservation; which involves both analyzing and synthesizing pigments 
from which these artistic pieces emerge. Herein, we present our progress synthesizing Cobalt Violet 
(Co3(PO4)2(s)), which was a widely used pigment in the French Impressionist period. In this work, 
we react sodium phosphate and cobalt (II) nitrate to produce solid cobalt (II) phosphate and 
aqueous sodium nitrate through a double replacement reaction. The solid cobalt nitrate is then 
filtered and rinsed with distilled water to remove contaminants. Once the rinsed pigment is dried, 
it is ground and combined with walnut oil in order to create oil paint that will be used along with 
other synthesized pigments for the creation of a larger body of artistic works. 

Evaluation of paramagnetic ionic liquids for removal of perfluoroalkyl substances 
from water 
David Bwambok 
Ball State University 
 
Perfluoroalkyl substances (PFAS) are considered “forever” chemicals due to their persistence in the 
environment resulting in water contamination. The most common PFAS pollutants include 
perfluorooctanoic acid and perfluorooctanesulfonic acid. The carbon-fluorine bond is strong and 
provides water and oil resistance. This enables the use of PFAS in polymers, surfactants, film-
foams in fire extinguishers, textiles, and coatings. This widespread use and resistance of PFAS to 
degradability has resulted in accumulation in the environment. PFAS have been detected in ground 
water, surface water, ocean waters and even marine organisms. Their toxicological impact is a big 
concern to aquatic life and humans. This study evaluated paramagnetic ionic liquids for extracting 
PFAS from water using an external magnet. This approach alleviates the use of toxic organic 
solvents used for liquid-liquid extraction. PILs of varying chain length were evaluated for 
extraction efficiency of PFAS pollutants. In addition, this study assessed the toxicity and recycling 
of the paramagnetic ionic liquids for multiple extractions. 

  



Hydra as Model Organism for Glyphosate Toxicity 
Meden Isaac-Lam 
Purdue University-Northwest 
 
Glyphosate (N-phosphomethyl[glycine]) is a potent competitive inhibitor of a plant enzyme 5-
enolpyruvyl-shikimate-3-phosphate (EPSP) synthase involved in the shikimate pathway, which is 
an amino acid biosynthetic pathway in plants and microorganisms. Glyphosate is metabolized in 
the environment by microorganisms into aminomethylphosphonic acid (AMPA), 
methylphosphonic acid (MPA), and rarely into glyoxylate. Glyphosate, a widely-used broad-
spectrum herbicide, is proven to be effective in the management of noxious and invasive weeds. 
Commercial glyphosate-based herbicides contain additives or adjuvants to enhance glyphosate 
absorption into plants boosting activity. The adjuvants are polyethoxylated tallow amine (POEA). 
Pelargonic (nonanoic) acid, a natural herbicide to prevent indoor and outdoor weeds, is also added 
in some formulations. In this study, hydra was used as the model organism to assess toxicity of 
glyphosate, its metabolites (AMPA, MPA, and glyoxylate), pelargonic acid and common adjuvants 
(POEAs). Hydras are multicellular organisms found in slow-moving freshwater in the northern 
temperate zone. Hydra viridissima is the green hydra due to its coloration of the photosynthetic 
unicellular green algae Chlorella vulgaris that thrives symbiotically in its body. Loss of viability is 
determined by monitoring visually the change in the morphological structure of the hydra. Healthy 
hydra has thin extended pointy tentacles. Compromised structure is demonstrated by shortening of 
the tubular column and by a flowery phenotype of the tentacles corresponding to loss of feeding 
behavior. Eight compounds of various concentrations were tested and toxicity was evaluated based 
on morphology of the hydras. Preliminary experimental results indicated the following trend 
(POEA being the most toxic) : POEAs > pelargonic acid > glyoxilic acid > glyphosate > MPA > 
AMPA. This study gave valuable information regarding the use of hydra as model organism. There 
is no doubt that more research is needed to understand better the impact of glyphosate in human 
health and in the ecosystem. 

Expanding the Green-Chemical Toolbox: Development of Improved Dioxygenase 
Catalysts Through Enzyme Engineering 
Jordan Froese 
Ball State University 
 
In the Ball State Laboratory for Biocatalysis Research, we strive to develop new green-chemical 
tools through enzyme engineering that can contribute to alleviating the chemical industry’s 
reliance on fossil fuels. 
  
With the recent advances in synthetic biology and directed evolution, the potential for engineering 
enzymes as robust, selective, and environmentally benign chemical catalysts has exploded. Rieske 
dioxygenases, with their unique ability to perform oxidative dearomatization to produce chiral cis-
diol metabolites, have long been utilized as green-chemical catalysts in bioremediation efforts and 
by synthetic chemists, although their utility has been limited by their substrate scope and 
selectivity. In the Ball State Laboratory for Biocatalysis Research, we have applied the tools of 
enzyme engineering to develop new catalysts based on Rieske dioxygenase scaffolds, which have 
expanded the chemical utility of this class of enzymes. To this end, we have developed new 
dioxygenase catalysts with entirely new or significantly improved activity in the production of 
valuable chiral synthons through rational mutagenesis and high-throughput screening. Further, 
detailed computational analysis of our engineered enzyme variants has provided insights as to how 
the mutations introduced into these variants result in the observed improvements in activity. 
Through our continued mutagenesis and screening efforts, we are endeavoring to alleviate the 
constraints on the substrate scopes and activities of Rieske dioxygenases. In this way, our 
laboratory is enabling the application of Rieske dioxygenases in a much wider variety of synthetic 



contexts, including the oxidative dearomatization of new aromatic substrates, and the cis-
dihydroxylation of aliphatic olefins. 

 

Novel Tubulin Targeting Mimetics of Natural Compounds Based on Nitrogen 
Containing Heterocycles 
Liliya V. Frolova 
Purdue University-Fort Wayne 
 
Structural simplification of an antimitotic natural product podophylotoxin and a family of marine 
alkaloid rigidins with mimetic heterocyclic scaffolds constructed using multicomponent reactions 
led to the identification of compounds exhibiting low nanomolar antiprolifereative and apoptosis-
inducing properties.  Biochemical mechanistic studies showed that these heterocycles inhibit in 
vitro tubulin polymerization and disrupt the formation of mitotic spindlers in dividing cells at low 
nanomolar concentrations, in a manner similar to podophyllotoxin and colchicine. Computer 
modeling, perfomed using the podophyllotoxin binding site on β-tubulin, provided a theoretical 
understanding of these successful findings. Docking studies of tubulin-targeting C2-substituted 
deazahypoxanthine analogues of marine alakaloid rigidins led to the design and synthesis of 
compounds containing linear C2-substituents. The C2-alkynyl analogue was found to have douple- 
to single-digit nanomolar antiproliferative GI50 values and showed statistically significant tumor 
size reduction in a colon cancer mouse model in nontoxic concentrations. 

Usage of Benzylidene Protecting Group in Ipomeassin F synthesis 
Talon Cotterman, Precious Nnamdi, Wei Shi 
Ball State University 
 
Ipomoeassin F is a naturally occurring molecule that can be found in the leaves of a morning glory 
plant, Ipomoea squamosa. This natural product has been shown to have low nanomolar IC50 
values for multiple cancer cell lines. To date, the most effective way of producing ipomoeassin F 
and its analogs is through total synthesis. One of the key intermediates in the total synthesis is a 
protected glucose trichloroacetimidate donor that is used to assemble the disaccharide core. The 
current protecting group of isopropylidene for diol at carbons 4 and 6 is acid labile, which requires 
extra caution for subsequent reactions and storage. To overcome this limitation, we propose to 



replace isopropylidene with benzylidene, a much more stable diol protecting group.  In this 
presentation, we are reporting our current progress in this direction. 

Exploration of drug delivery strategy on Ipomoeassin F 
Precious Nnamdi, Wei Shi, Robert Sammelson  
Ball State University.  
Arman Khosravi Purdue University 
 
Ipomoeassin F (Ipom-F) is a resin glycoside found in the leaves of a morning glory plant. It is 
highly effective in inhibiting tumor cell growth in vitro, with a potency in the low nanomolar range. 
However, it causes general toxicity. To improve its selectivity between tumor and non-tumor cells, 
targeted drug delivery can be an effective solution, such as antibody-drug conjugates (ADCs). In 
this presentation, we report our progress in the preparation of a simplified mimicry system. To 
elaborate, an alkyne functionalized Ipom-F analogue has been successfully synthesized. In 
addition, a key intermediate for a nitrobenzyl-based photo-cleavable linker has been obtained from 
4-hydroxy-3-methoxyacetophenone. The intermediate contains an azido group on one end for 
coupling with the alkyne functionalized analogue through click chemistry. In the future, a biotin 
moiety will be introduced to the other end for the attachment of avidin/streptavidin. It is 
hypothesized that the giant protein would diminish the bioactivity of the natural product, but upon 
shining UV light, the active drug would be released. The system will be evaluated in biological 
systems to gain knowledge that may facilitate the future development of ADCs derived from Ipom-
F. 

Lead Poisoning and Prevention Educational Classes Community-Based Science 
Hailey Kirkland, Riley Boezeman, Kamila Deavers 
Marian University 
 
The state of Indiana recently released new blood lead levels of the children residing in the state. As 
of January 2023, the threshold level is comparable to the CDC level, which is 3.5μLdL 
from10μLdL.  The Indianapolis area (Marion County) has one of the highest blood lead levels in 
children. Lead poisoning is one of the health risks in children that can be prevented. To spread 
awareness and inform the public of potential remedies regarding lead poisoning, we started the 
community lead poisoning and prevention project.  We made Power Point presentations and 
pamphlets for children and adults, created a recipe book titled “The Foods That Fight Lead 
Poisoning,” and prepared a letter for parents, all of which aim to educate our Indianapolis / Marion 
County community about the dangers of lead poisoning.  We scripted and made a video “TCTT - 
Key to Lead Poisoning and Prevention.” Marion County Health Department accepted our video and 
started distribution in October 2023. To accompany the video and utilizing these materials, we 
launched our lead poisoning and prevention educational program at schools. Prior to each 
program, we prepared a sample kit for each student to bring back a scoop of soil from their yards. 
Once received the day of the scheduled program, we used an XRF gun to test the soil for lead levels 
and sent a notification letter home to each student’s parents with suggested follow-up steps for the 
future based on the results.  

  



Lead Remediation Project in the Community Garden Community-Based Science 
Rylie Boezeman, Hailey Kirkland, Kamila Deavers 
Marian University 
 
Environmental issues are highly correlated to socioeconomic factors in the urban area. Our 
remediation project is conducted with the Flanner House cooperation. The soil was tested in 
various community gardens to identify contaminant plumes. The samples were digested and 
measured by AAS. The vegetables growing on contaminated soil were also sampled to predict lead 
accumulation. Vegetables were variously distributed among gardens containing contaminated soil. 
Upon the results, we discussed the lead remediation with the community to determine the 
community's needs before any remediation. The goal was to estimate the best possible option for 
the neighborhood. Phytoremediation was selected as the most suitable method for remediation. 
The crop will be rotated with lead hyperaccumulators. The soil will be tested for lead and soil 
nutrients to observe the progress of remediation every two weeks and ensure the vegetables are not 
deprived of nutrients while hyperaccumulators are present. Our primary objective is to improve the 
community environment and raise awareness of environmental issues within our city. 

  



CONSERVATION, SUSTAINABILITY AND LAND 
MANAGEMENT 

Meet the Presenters – Indra Frank, Bruce Kingsbury, Stephanie Beilke, John 
Ketzenberger 

HOT TOPIC: Indiana’s Wetlands: Past, Present, and Future 
Indra Frank, Hoosier Environmental Council 
Bruce Kingsbury, Purdue University, Fort Wayne 
Stephanie Beilke, Audubon Great Lakes 
John Ketzenberger, The Nature Conservancy 
 
Wetlands are among the most remarkable habitats in the world.  Indiana’s wetlands host a variety 
of imperiled wildlife, are necessary stopovers for migratory waterfowl and neotropical migrants, 
and provide ecosystem services such as water retention and purification. Unfortunately, they are 
also among the most threatened habitats in the state. Historically, 85% of Indiana's wetlands have 
been lost since the 1800s. It is estimated that the draining of the Grand Kankakee Marsh alone, 
eliminated 20% of the migratory bird population the United States. Recently fourteen Hoosier 
environmental groups raised repeated concerns over wetland protection rollbacks, estimating that 
more than 260 acres of Indiana wetlands were lost since 2021, when state law, Senate Enrolled Act 
389 took effect. In 2023 a U.S. Supreme Court ruling also stripped further protections at the 
federal level for wetlands. Today, it is feared that a newly passed law (House Enrolled Act 1383) 
will lead to the loss of more wetlands across Indiana by reducing the number of wetlands that are 
eligible to receive the state’s highest-ranking and most protections. We will discuss imperiled 
wetlands and their species, land management challenges and how academia and Hoosiers more 
broadly can be engaged in ensuring that Indiana wetlands endure and thrive in the future. 

From India to Indiana and beyond - A study of the online wildlife trade in Brazil and 
in our backyard 
Sergio S. Henriques 1,2; Thiago V. Costa, 2,3; Raulff Lima, 3; Dener Giovanini 2,3 
1 Global Center for Species Survival, Indianapolis Zoo;  
2 IUCN, Species Survival Commission, Spider and Scorpion Specialist Group;  
3 RENCTAS (National Network to Fight the Trafficking of Wild Animals) 
 
Tarantulas have been present in the international pet trade for decades, however captive rearing 
has not prevented thousands of animals from being collected in the wild to be shipped around the 
world, they remain mostly absent from trade policy and sustainable use research. The online 
wildlife trade, and social media specifically, has likely amplified the biogeographical scope of 
species traded, including spiders, but research into its true scale is still in its infancy. We analyzed 
closed social media groups in Brazil finding that 59% of interactions were trade-focused 
(highlighting how often these channels are used for trade), we also found that 50% of interactions 
focused on Brazilian endemic species, and up to 78% of interactions may potentially represent in-
country trade with important implications for prioritizing national regulations and understanding 
supply routes that inform international conventions such as CITES. Perhaps surprisingly, Indiana 
is one of the places where those species end up, I summarize what species are being currently sold 
at “exotic pet fairs” in the state, and lastly I look at the role universities and Zoos can play in 
housing seized wildlife, what you can do to protect these animals, and what research is still need.  

  



A bird's eye view of Indiana's urban canopy and resources for urban forestry 
advocacy 
Racheal Stenger, Indiana Department of Natural Resources 
 
National datasets of canopy cover compared to temperature extremes, poverty level, amount of 
flooding, etc. reveal the uneven distribution of urban canopy cover across Indiana. Historical 
practices such as redlining ensured minority groups were left in urban areas which are polluted, 
hotter, and less equipped to handle the impacts of climate change. 

This highlights the importance of environmental justice in the urban forestry field, which is about 
increasing accessibility to natural resources for disadvantaged groups and increasing the canopy 
cover where climate change will hit the hardest. Like any field, justification is needed for funding. 
iTree is a tool developed by USFS in 2006 to quantify the ecosystem benefits of individual trees in 
urban settings. Come learn from a statewide perspective about Indiana’s urban canopy trends and 
how to use tools such as iTree to advocate for healthier cities. 

What is in our water? Discovering the freshwater ascomycete fungi of Indiana 
Huzefa A. Raja  
University of North Carolina at Greensboro  
Monika Böhm  
Global Center for Species Survival, Indianapolis Zoo 
 
Freshwater biodiversity loss is occurring at an unprecedented rate, stifling conservation efforts. 
Additionally, for some taxa, little to nothing is known about their status or trends. Then there are 
some taxa that are virtually unknown: beneath the quiet surface of a lake, bog, or swamp, or within 
the running waters of a bubbling brook or river, unseen but ecologically active, there lives a 
distinctive, yet largely unknown, group of fungi. This ecological group is vitally important to the 
health of our freshwaters but is also understudied, so much so that many species are not yet 
described or even discovered! Sampling is needed in many of our freshwaters to fully characterize 
these microscopic fungi and their diversity, to formulate and develop effective conservation 
policies that acknowledge these species and their importance for freshwater habitats. The 
continued degradation of aquatic habitats due to agriculture, urban sprawl, and industrial 
development activities make it imperative to undertake such research now. While concerted 
freshwater fungi sampling processes have started up in Europe (e.g., through project FUNACTION, 
with involvement of the Global Center for Species Survival at the Indianapolis Zoo), such concerted 
measures are not yet established in North America. However, we are about to embark on a project 
to collect, isolate and identify freshwater ascomycete fungi from submerged wood in aquatic 
habitats of Indianapolis and those further afield in Indiana, since very little is known about the 
freshwater fungi in this Midwestern state. This information is pivotal for bio-monitoring activities 
and habitat restoration, so that freshwater ascomycetes, and hence clean water, can be conserved. 
In addition, our project aims to highlight freshwater fungi and their role in the ecosystem, through 
engagement activities, while also linking with freshwater researchers and conservationists in the 
state to potentially bring freshwater fungi sampling to their project sites. 

  



EARTH SCIENCE 

How the Sea Scorpion Megalograptus migrated from the Appalachian basin to 
Indiana in the Late Ordovician. 
Ben Dattilo, Purdue University Fort Wayne and Roy Plotnick, University of Illinois Chicago 
 
Megalograptus is an early (Late Ordovician) representative of the eurypterids, iconic chelicerates 
commonly known as “sea scorpions” for their resemblance to modern scorpions. This genus occurs 
in multiple localities and horizons in the Appalachian Basin and the outcrop area around 
Cincinnati. We present an analysis that shows how they migrated and demonstrates their 
preference for shallower water. Previous discussions of the habitat of eurypterids have focused on 
the question of whether they lived in open marine, restricted-marine, or even non-marine 
environments. Early studies in the 1960s concluded that megalograptids preferred open marine 
environments. Since the 1960s much progress has been made to subdivide marine facies in the 
region into peritidal, lagoonal, barrier/biohermal, shoreface, shallow subtidal, and deep subtidal 
facies, and has resulted in the generation of multiple thin time slices throughout the Cincinnati 
Ordovician. Original Megalograptus localities and stratigraphic descriptions are precise so most 
occurrences in the Cincinnatian can be located to the nearest few meters stratigraphically. 
Megalograptid occurrences projected onto this high-resolution stratigraphy show a consistent 
affinity to the lagoon-barrier-to shoreface facies. Appalachian Basin occurrences in the 
Martinsburg Formation appear to be of comparably shallow depths based on fossil evidence. The 
megalograptid lineage apparently invaded the Cincinnati region from the Appalachian region. 
Martinsburg occurrences are dated Edenian or Maysvillian, whereas the earliest Cincinnatian 
occurrence is in the later part of the Maysvillian. Both the Cincinnati Region and the Appalachian 
basin received sediments from the Taconic Orogen and are the same sedimentary system. During 
the Edenian the Cincinnatian sea was far too deep for megalograptids, but the Appalachian Basin 
region was shallow. These shallow water habitats prograded from the Appalachians to the 
Cincinnati basin and occurrences of megalograptids track the facies northward and westward 
through the Cincinnati region. 

Understanding the Impact of Karst on Indiana Roadway Infrastructure: A Case 
Study Analysis 
Victoria Leffel, Indiana Geological and Water Survey 
 
Karst features pose significant challenges to the integrity and functionality of roadway 
infrastructure worldwide. This study investigates the multifaceted impact of Indiana karst on 
roadways through an analysis of case studies. The research employs a qualitative approach, 
combining findings from peer-reviewed literature, governmental reports, and engineering 
assessments to explain the complex interactions between geological factors and roadway 
vulnerability. Findings highlight karst features encountered in roadway construction and 
maintenance, each presenting unique challenges and risks. Karst features, such as sinkholes and 
voids, contribute to pavement deformation and structural weaknesses, compromising roadway 
safety and functionality. Through a comparative analysis of case studies, this study underscores the 
importance of site-specific assessments and proactive mitigation strategies to increase roadway 
resilience in the face of geohazards. Integrated approaches, incorporating geotechnical engineering 
and hazard mapping, offer promising avenues for risk reduction. Ultimately, this research 
contributes to a deeper understanding of the dynamic interplay between geology and roadway 
vulnerability, informing evidence-based decision-making. 



Secondary Fluorite from the Mississippian Salem Limestone from a Surface 
Exposure in Lawrence County, Indiana 
Isaac Henson, CSC Technologies, Parkville MD; and William S. Elliott, Jr., University of Southern 
Indiana 
 
Mississippian limestones in south central Indiana are exposed on the eastern margin of the Illinois 
Basin and have a dip of 1 to 2 degrees to the west. Within these limestones, there is evidence of 
secondary mineralization of barite, calcite, galena, pyrite, quartz, siderite, sphalerite, and other 
minerals within geodes, concentrated in the Ramp Creek and Harrodsburg Limestones of the 
Sanders Group. This study focuses on an occurrence of fluorite and calcite, along with subordinate 
pyrite and sphalerite that occur within vugs and brecciated clusters within a 3 m thick limestone 
interval with limited lateral extent (less than 200 m) in the Salem Limestone (Valmeyeran) near 
Bedford in Lawrence County, Indiana. At this locality, the Salem Limestone is comprised of 
fossiliferous and dolomitized limestone with hydrocarbon residues concentrated along stylolites 
and fractures in the limestone. Allochems in the limestone consist primarily of coated grains of 
broken and abraded fossils, including brachiopods, bryozoans, and crinoids. Within the 
dolomitized limestone, 3 to 7 mm euhedral cubic crystals of amber-yellow fluorite occur in small 
clusters with calcite and subordinate pyrite and sphalerite. The fluorite crystals exhibit fracturing 
on crystal faces and corners and have a cream color fluorescence under shortwave and longwave 
ultraviolet light, with a blue phosphorescence. The fluorescence of these crystals are most likely the 
result of hydrocarbon inclusions. Furthermore, similar occurrences of fluorite with hydrocarbon-
activated fluorescence and phosphorescence are found in the Devonian Detroit River Group and 
overlying Dundee Formation of the Findlay Arch Mineral District of Ohio, Michigan, and Indiana 
and in Mississippian limestones of the Cave-in-Rock District of southern Illinois. The fluorite in 
the Salem Limestone may have originated by: (1) mineralization from formational brines 
associated with hydrocarbon migration; or (2) the result of migrating hydrothermal fluids 
associated with Mississippi-Valley Type mineralization concurrent with migrating hydrocarbons. 

  



ECOLOGY 

Effects of elevated atmospheric CO2 and higher temperature on folate and beta-
carotene content in common vegetables 
Xianzhong Wang* and Rebecca A. Rogers  
Department of Biology, Indiana University Indianapolis 
 
Atmospheric carbon dioxide (CO2) and global temperature have steadily increased since the 
Industrial Revolution. While the effects of elevated CO2 and higher temperature on crop 
production and mineral content have been extensively studied and thus well-documented, how 
global environmental changes affect indicators of important nutritional value, such as folate and β-
carotene content, is much less known. In this study, we examined how folate and β-carotene were 
affected by higher CO2 and temperature in five common vegetables, i.e., lettuce, mustard green, 
radish, spinach and turnip green. Vegetables were grown in environmentally-controlled growth 
chambers at two levels of CO2 (380 or 760 µmol mol-1) and two levels of day-time temperature (24 
or 26 oC) for eight weeks. Folate and β-carotene were measured using high-performance liquid 
chromatography coupled with ultra-violet spectroscopy and mass spectroscopy (HPLC-UV and 
MS). We found elevated CO2 mostly had no effect on folate content at lower temperature, but 
generally increased its content at higher temperature. β-carotene content was lower in lettuce, 
mustard green and radish, but higher in spinach at elevated CO2, regardless of growing 
temperature. Our results demonstrated that elevated CO2 and temperature will affect nutritional 
values of common vegetables in the future, but the direction and magnitude of the effect are 
species-specific. 

Functional Group Identity Does Not Predict Biotic Resistance to E. fortunei for 
Midwest Woodland Species 
Zachary Godsey, Heather L Reynolds 
Indiana University 
 
Biotic resistance refers to a plant community’s ability to impede species invasions and may occur 
through plant-plant competition. Plants in the same functional group share similar traits and 
according to niche theory will compete more intensely, suggesting that functional group identity 
may predict biotic resistance. Support for functional group identity as a predictor of biotic 
resistance has been found in wetland and grassland systems but is not yet well explored in 
understory woodland. A widespread invader of Midwest deciduous woodland is Euonymus 
fortunei, an evergreen vine from China which forms dense creeping groundcover. In this study, we 
tested the biotic resistance of native woodland species to E. fortunei based on their functional 
group identity. We chose six common native woodland species, two creeping groundcover species 
and four erect forbs. Based on niche theory, we predicted that the creeping natives would show 
highest biotic resistance. All propagules and seeds were started at the same time to simulate 
competitive dynamics that would occur with E. fortunei invasion of a newly planted woodland 
restoration. We conducted an additive competition design, with each species planted alone 
(controls) and with E. fortunei (interspecific competition treatment). Plants were grown in a 
greenhouse in 2L pots arranged in a randomized block design with four replicates per species for 
each control and competition treatment. Initial size measurements were taken along with light and 
soil moisture measurements. After four months, dry weight of final biomass was measured to 
assess response to competition. Four of the six natives had biotic resistance to E. fortunei, but 
biotic resistance did not correspond to predictions from niche theory. This may reflect the 
fundamentally different nature of above- vs. belowground competition, which we will explore with 
analysis of light and soil moisture. Results have implications for designing restorations that are 
more robust to invasion. 



Avian Malaria and Song Performance in the Cerulean Warbler, a State-Endangered 
Songbird in Southern Indiana. 
Julian Grudens and Kamal Islam 
Ball State University 
 
The Cerulean Warbler (Setophaga cerulea) is a Nearctic-Neotropical migrant which breeds in 
hardwood forests of Eastern North America. Populations have declined >60% since 1960 due to 
habitat loss and other threats. Avian malaria refers to species of protists transmitted by biting 
insects, commonly infecting birds across the world. Known effects of avian malaria include 
mortality, reduced breeding success, and reduced annual survival, although most infections are 
low-level and chronic. Also, avian malaria infections may be linked to song quality or performance, 
although the topic is understudied. In this study we investigate potential effects of avian malaria 
infection on the health and song performance of breeding male Cerulean Warblers and provide the 
first genetic identification of avian malaria lineages infecting the species. In 2022 and 2023 we 
banded and took small (~30μl) blood samples from males (n=49) while monitoring a long-term 
study population. In 2023, we recorded natural song performances from a subset of males (n=19). 
We then identified and quantified avian malaria infections with microscopy and PCR, and used 
acoustic analysis software to quantify song performance of fast trill sections common to all songs. 
We did not find individual traits (age class, body condition index, structural size, or malarial 
infection) to be significant predictors of performance. However, we describe a metric of song 
performance, primarily constrained by respiratory ability, which has high individual repeatability 
and potential to signal quality. Also, we found that average body condition index of infected males 
(n=15) was greater than uninfected males (n=34; p=0.015), indicating that healthier males with 
greater muscle mass may be more likely to survive with infections. Finally, we identified 11 unique 
lineages of avian malaria, 3 of which were not previously described. These findings contribute to 
knowledge of Cerulean Warbler biology, and how avian malaria may affect migratory birds in 
decline. 

Diet Composition in a Southern Indiana Cerulean Warbler (Setophaga cerulea) 
Population and Factors that Influence Prey Diversity and Richness 
Brit Nahorney 
Ball State University 
 
The study of avian dietary patterns and prey choice dynamics is more critical than ever. Climate 
change, invasive species, and the removal and degradation of wildlife habitat have contributed to 
the rapid decline of arthropod and bird populations in North America. Deforestation, agriculture, 
and extreme climatic events are driving a loss in moth populations worldwide. Larval moths are a 
staple food source for breeding forest birds and developing nestlings. Additionally, dietary prey 
composition and habitat can impact gut microbial diversity in avian species. The Cerulean Warbler 
(Setophaga cerulea) is a rapidly declining Nearctic-Neotropical migrant that breeds in Eastern 
North America. Little is known about the composition of arthropods found in the diet of adult 
Cerulean Warblers and studies on Cerulean Warbler diets have focused mainly on nestling 
provisioning and feeding rates. The objectives of this study are to compare the frequency of 
caterpillars in the adult Cerulean Warbler diet to the availability of Lepidoptera larvae throughout 
the breeding season, evaluate arthropod diversity and richness between bird age classes, and 
determine differences in diet composition between breeding years. Research was conducted in the 
Hardwood Ecosystem Experiment in Southern Indiana’s Yellowwood and Morgan-Monroe state 
forests where breeding Cerulean Warblers have been monitored since 2007. During May – July, 
2022 and 2023, fecal samples were collected from 59 Cerulean Warbler and samples were sent to 
the Pathogen and Microbiome Institute at Northern Arizona University for metabarcoding 
analyses. Frass traps were placed under oak and hickory species in demarcated territories and 
Lepidoptera larvae frass fall was recorded over the course of the breeding seasons. Results will 



provide information on the diet of adult Cerulean Warbler, factors that influence the diet, and prey 
abundance in Cerulean Warbler territories which may be used to manage Cerulean Warbler habitat 
and breeding populations.   

Spatio-temporal community dynamics radiating from forest disturbances 
Jeffrey D. Holland, George Ogilvie-Russell 
Purdue University 
 
Silviculture alters the local assemblage of species present. Altered conditions in the area adjacent 
to the harvested area may lead to changes in the species assemblage in the surrounding forest as 
well. As populations of some species change there may be an increase of some species in 
surrounding areas such that a traveling wave of abundance radiates out from the disturbed area 
over time. This should be most likely to detected with taxa that respond to changes in the 
availability of different wood resources and may be a concern if pest species are involved. We used 
18 years of data on wood-boring beetle abundance to determine if a traveling wave phenomenon 
occurs around harvested areas as part of the Hardwood Ecosystem Experiment. We found that the 
opposite occurs, in that we see evidence of a traveling negative wave, at least at the community 
level. Individuals may have been pulled out of the surrounding forest into the harvested area. 
There was, as predicted, a temporal delay in seeing this response. Some functional groups 
responded much more strongly than others. 

  



ENVIRONMENTAL SCIENCE 

HOT TOPIC: Engagement Dammit! Humanity needs involved scientists and The 
Academy's successful launch of INSPECT, Indiana Science Policy Fellowship 
Paul K. Doss 
Dept of Geology, Physics, & Environmental Science, The University of Southern Indiana 
 
INSPECT-Indiana Science Policy: Educate, Collaborate, Transform, is a Fellowship program 
hosted by the Indiana Academy of Science designed to bring together the scientific community and 
state government, enabling scientists to be effective advisors for public policy. A successful society 
depends upon incorporating sound science in the policy sphere at all levels of governance and 
regulation. Importantly, engagement of science is NOT a "politicization" of science.  Science 
provides an essential "pillar" for making informed policy decisions that more effectively and 
equitably allocate limited public resources while protecting human health, enhancing 
environmental quality, managing resources, and developing sustainable practices for generations 
that follow.  It’s in everyone's best interest to incorporate factual science in policy decisions and 
regulatory frameworks. 
  
As President of the Indiana Academy of Science in 2021, part of my mission was to promote greater 
involvement of the Academy in matters of science and policy; INSPECT addresses that 
mission.  Moreover, I argue strongly, all scientists are obligated to be engaged with the policy-
development and decision-making processes that impact our daily life.  When elected 
representatives consider legislation about environmental quality, wetland protections, energy 
generation, lead in school drinking water, regulation of PFAS chemicals, etc., we need them to 
make informed decisions. One thing is certain, the corporate world actively engages themselves in 
the policy process. Scientists, all of us, must step up to the plate and be engaged in the tangible 
linkage of science and policy. 
 
From T.C. Chamberlin--"...earnest advocacy of the value of the spirit and method of science to the 
state and nation is an essential element in the solution of its great social, political, and ethical 
problems.” Delivered 1907, Chicago Academy of Sciences 
  
This Hot Topic will illuminate the academy’s successful INSPECT Fellowship program and 
encourage greater engagement in public policy by individual members of the academy. 

Influences on the Emissions of GHGs from Reservoirs 
Ian Kowalski 
Ball State University 
 
Inland water bodies have been viewed as one of the greatest sources of greenhouse gas (GHG) 
emissions, releasing 4.4 billion tons of metric carbon per year. Hydroelectric reservoirs alone have 
been estimated to account for 4% of global carbon emissions from inland waters, though this study 
looks to include freshwater reservoirs for farming and drinking as well. This study is to identify 
how water body greenhouse gas emissions factors influence emissions at a global scale. These 
factors include time, water chemistry, location, and surface area. Carbon dioxide (CO2), methane 
(CH4), and nitrous oxide (N2O) are the three most abundant anthropogenic-induced greenhouse 
gases. Google Scholar located peer-reviewed articles with sampling done after the year 2000 using 
key words such as “CO2”, “diffusion”, or ”ebullition”. Statistical analysis was done using Jamovi. 
Pearson’s correlation coefficient found a significant positive correlation between CH4 and N20 
emissions (r = 0.49 and r = 0.82 respectively) with the time since a reservoir’s creation. 
Additionally, a strong negative correlation ( r = -0.66) was found between time since creation and 
CO2 flux. The decrease in CO2 reflects an expected trend in a decrease in emissions over time. CH4 



and N2O typically increase with algae or algal blooms. Methane emission in reservoirs is driven 
largely by the eutrophication process due to algal growth. Despite algae preferring alkaline 
environments, ph was found to have a weak negative correlation (r = -0.18) with increasing pH 
amounts at the reservoir surface. Latitude was found to have a weak negative correlation with 
methane (r = -0.21). Latitude and sunlight exposure are known to influence emissions, but our 
results would question how strong of a correlation there is. Dissolved oxygen content was found to 
have a very weak correlation with methane and nitrous oxide at the reservoir surface level (r 
<0.30). 

  



MATHEMATICS 

Studying Spatiotemporal Dynamics of the Rock, Paper, Scissors Game on a Lattice 
Brenner Lampton and Kevin Drury 
Huntington University 
 
The classic rock, paper, scissors (R, P, S) game is widely used as a metaphor for intransitive 
antagonistic species interactions. Rock beats scissors, scissors beats paper, and paper beats rock, 
all with probability 1. This represents intransitivity because there is no globally dominant strategy. 
In this specific set up, the spatiotemporal dynamics appear as spiral waves on the lattice. I 
modified the rules of the classic game to allow for probabilities of interaction outcomes to be 0 < p 
< 1. To explore differences between the classic and modified games, I quantified differences in the 
spatiotemporal dynamics of the resulting spiral waves, using special autocorrelation. 

Quantifying Criticality in Self-organizing Dynamical Systems  
Kevin L. S. Drury, Ph.D. 
Huntington University Mathematics & Computer Science 
 
Power laws have long been used to quantify far-from-equilibrium dynamical phenomena that occur 
over vastly different scales.  For example, gradual additions of sand to the top of sand piles, 
simultaneously push the height y, and slope, dy/dx, of the sides of the pile far from equilibrium. 
Eventually, when some critical slope is reached, an avalanche with size range spanning several 
orders of magnitude occurs, returning the pile to equilibrium. In chemical oscillators, such as the 
Belousov-Zhabotinsky reaction, random initial configurations of chemical species spontaneously 
evolve spatial structure. Specifically, in the presence of a catalyst, oscillating waves emerge in the 
spatial arrangement of the chemical species, a condition that is also far from equilibrium.  Here, we 
use a system of partial differential equations to explore relationships between parameters 
governing diffusion rates and interaction rates among chemical species, and wavelength in the 
resulting spatial structures.  In contrast to phenomema characterized by power laws, which signify 
there is no characteristic spatial scale, recent research suggests that wavelength is a function of 
diffusion rate.  We postulate that it may also depend on interaction rates and seek mathematical 
descriptions to quantify the relationships.  

  



MICROBIOLOGY AND MOLECULAR BIOLOGY 
Metabolite extraction from environmental bacterial isolates showing antimicrobial 
properties against ESKAPE pathogens 
Katelin Holaday, John McKillip, and Elizabeth Munoz 
Ball State University 
 
Multi-drug resistant (MDR) is a growing concern resulting in tens of thousands of deaths annually. 
MDR is due in large part to the overuse and misuse of antibiotics in agriculture and medicine, 
making these drugs no longer effective. Although antibiotic resistance is increasing in most 
clinically-relevant bacteria, some pathogens are more concerning than others. ESKAPE pathogens 
(Enterococcus faecium, Staphylococcus aureus, Klebsiella pneumoniae, Acinetobacter baumannii, 
Pseudomonas aeruginosa, and Enterobacter spp.) include bacteria of special concern due to their 
unique virulence traits and multiple antibiotic resistance factors. New approaches must be used to 
address this crisis including discovery of novel antimicrobials. We aimed to identify the bioactive 
metabolites produced by two naturally-occurring bacterial isolates demonstrating activity against 
one or more ESKAPE pathogens. Isolate 5 was isolated from dairy farm feed, and isolate 8d was 
extracted from dairy farm manure. Isolate 5 antagonized growth of Staphylococcus aureus, while 
isolate 8d inhibited growth of B. cereus (although not an ESKAPE pathogen, it is of interest due to 
its growing antimicrobial resistance). The zones produced by isolates 5 and 8d were extracted for 
chemical analysis to identify characteristics of the antimicrobial compounds. Using thin layer 
chromatography and anisaldehyde staining, the metabolites of interest were both found to be 
nonpolar. Further studies are currently underway to identify functional groups associated with the 
produced antimicrobial of interest. By preliminarily identifying these antimicrobials, future studies 
can identify the exact compound being produced by the isolates against their prospective ESKAPE 
pathogen and will ascertain the efficacy of these metabolites to address the global MDR crisis. 

Sub-lethal Concentrations of the Aminoglycoside Hygromycin B disrupt C. albicans 
Filamentation 
Griffin Thomas and Douglas Bernstein 
Ball State University 
 
Candida albicans is an opportunistic pathogen which is a normal part of the microbiota of most 
individuals. In the immunocompromised, uncontrolled growth of C. albicans causes disease and 
death through colonization of internal organs. A major virulence factor of C. albicans is the ability 
to transition from yeast to hyphal morphologies, or filament. Filamentation is essential to the 
formation of biofilms and tissue invasion. Antibiotic resistance and biofilm formation makes 
treatment of C. albicans infections difficult. There are no known treatments to prevent 
filamentation of C. albicans in infected individuals. We tested the effects of sub lethal 
concentrations of the aminoglycoside Hygromycin B, a common selective drug, on C. albicans 
filamentation. Aminoglycosides are translational inhibitors, disrupting the passage of mRNA 
through ribosomes. At high concentrations, cell growth is inhibited as hygromycin is toxic to all 
eukaryotes at high concentrations. We found that low, sublethal concentrations of hygromycin 
disrupted filamentation. This result was specific for hygromycin as it was not observed in response 
to other translational inhibitors such as hygromycin analogs or nourseothricin. This discovery has 
potential medical implications as a novel treatment of C. albicans infections. 

  



Heterozygosity of C. albicans snR10c leads to altered growth 
Rheanna E. Walther, Anu Kumal, Kathryn Rodgers, Ethan S. Pickerill, Arron Tharp, Megan Fredrick, 
Ellen Wagner, Douglas A. Bernstein | Ball State University, Muncie IN 
 
Candida albicans is a dimorphic opportunistic fungal pathogen that causes infections ranging in 
severity from superficial skin and mucosal surface infections to organ and blood infections. Due to 
its prevalence as a pathogen, it is important to understand what distinguishes C. albicans from 
mammals at a molecular level.  Pseudouridine is the most prevalent RNA modification and found 
in all species. Understanding pseudouridine synthesis in C. albicans can  help us understand the 
process in other species and potentially serve as a therapeutic target. Some pseudouridine 
synthases are guided to their substrates by H/ACA box snoRNAs. snR3a, snR10b, and snR10c are 
genes for H/ACA snoRNAs in C. albicans. These snoRNAs are predicted to target residue 2919 in 
the rRNA of the large subunit. The targeting region of C. albicans snR3a, snR10b, and snR10c were 
modified using CRISPR-Cas9 genome editing so that they could no longer target rRNA. We find 
that the alteration of snR3a at its binding site eliminates modification of uridine 2919. Conversely, 
we find that alteration of snR10b and snR10c has no impact on pseudouridylation at the same 
target residue. This suggests that snR10b and snR10c are nonessential in C. albicans 
pseudouridylation mechanisms. In assessing growth and filamentation of 4 isolated strains where 
snR10c had its rRNA binding site altered we find they exhibit growth and filamentation defects 
compared to wildtype C. albicans. These strains have heterozygosity downstream of the annotated 
snoRNA gene. Recent RNA seq data suggests these upstream regions are transcribed. These 
findings suggest that snR10c is longer than annotated and these extended regions are important for 
growth and filamentation.  

Therapeutic potential of Mentha х piperita and Mentha spicata on anticancer 
properties, virus replication, and antibacterial activity 
Shea Bailey, Ashlee Tietje, Christopher Stobart 
Butler University 
 
Local Native American tribes in Indiana have utilized ethnobotany knowledge for generations in 
order to determine medicinal properties of local plants in regards to a wide variety of illnesses. In 
this study, we aimed to determine the therapeutic effects of Mentha piperita (peppermint) and 
Mentha spicata (spearmint). We used peppermint and spearmint extracts to assess cytotoxicity 
effects on a human cervical cancer line, HeLa derived HEp2 cells. MTS assays showed little 
therapeutic effect of the extracts on HEp2 cells. Fluorescence microscopy was performed to assess 
morphological changes. Virus neutralization assays were performed to evaluate effectiveness 
against respiratory syncytial virus (RSV). Results showed eradication of the virus with the two 
extracts at higher concentrations in comparison to the control, although further research is needed. 
Antibacterial properties were tested using Escherichia coli (E. coli) and Staphylococcus aureus (S. 
aureus). These data prove useful in increasing the amount of current material regarding medicinal 
properties of native plants in Indiana.  

HOT TOPIC: Covid, measles, & polio oh my! Addressing antivaccine rhetoric in the 
United States 
Elizabeth Delery 
Marian University College of Osteopathic Medicine 
 
Despite measles being declared eradicated in the United States in 2000, there is currently an 
outbreak of at least 41 cases affecting 16 states, including Indiana. With the rise of anti-vaccine 
rhetoric, the Director of the CDC has declared vaccine misinformation a public health crisis. While 
some of this rhetoric can be attributed to distrust in the Covid-19 vaccine, vaccine hesitancy has 
grown to include decades old vaccines like the Measles, Mumps, & Rubella (MMR) vaccines, 

https://www.cdc.gov/ecoli/index.html


contributing to the rise in recent, preventable, outbreaks. In this Hot Topic we’ll learn the history 
of vaccination and the creation of the Covid-19 vaccine, and discuss common arguments from 
vaccine hesitant individuals. Education on the safety & efficacy of vaccines, especially using humor 
to address vaccine myths, has been proposed to combat misinformation effectively & this Hot 
Topic will prepare attendees to tackle untruths about vaccines. 

Determining M1 versus M2 macrophage activation in human macrophages after C. 
neoformans infection 
Mackenzi Lawson, Dr. Erin McClelland 
Marian University College of Osteopathic Medicine 
 
Cryptococcus neoformans is an infectious fungus that causes an estimated 152,000 cases of 
meningitis every year in HIV/AIDS patients. Among these, 73.7% will die, and those who live are 
often left with permanent neurological damage. To determine if C. neoformans alters human 
macrophage activation in males versus females, pushing males toward the alternative activation 
(M2) pathway instead of the classically activated (M1) pathway. Blood draws were held every other 
week in the student health center at Marian University. The buffy coat was isolated from blood 
samples and peripheral blood mononuclear cells were isolated and frozen. Monocytes were 
differentiated into macrophages and infected with C. neoformans. Every 6 h, extracellular C. 
neoformans were removed and fresh media were added. At 24 or 48 h post-infection, images were 
taken to determine percent phagocytosis, and macrophages were collected. Either total protein or 
RNA was extracted and western blotting or quantitative reverse transcriptase PCR, respectively, 
was done to analyze expression of iNOS (M1) and arginase (M2). The first western suggested that 
iNOS was upregulated in males at 24 h and females at 48 h. All subsequent westerns did not have 
enough protein concentration to detect the markers. Based on the initial qRT-PCR data, male 
macrophages expressed 5× more arginase than that of female macrophages at 48 h and iNOS was 
completely downregulated. Based on this preliminary data, male macrophages appeared to be 
alternatively activated, leading to upregulated M2 gene expression, while iNOS was completely 
downregulated. These gene expression changes may explain why males have increased 
susceptibility to C. neoformans.  This effect appears to be independent of phagocytosis in males, as 
some male macrophages did not have very good phagocytosis.  A larger sample size is needed to 
further explore these data.  

Perinatal predictors of 6-month infant body composition using dual X-ray 
absorptiometry 
Armando Pena 
IU School of Public Health 
 
Importance. Predicting childhood obesity risk during infancy is critical for implementing 
prevention efforts as early as possible. Prior prediction equations of infant body composition have 
used cross-sectional study designs, yet no studies have used gold standard approaches in 
longitudinal models. 
 
Objective. To examine perinatal (both maternal and infant) predictors of 6-month infant body 
composition using dual X-ray absorptiometry (DXA; criterion method of body composition). 
 
Design, Setting, and Participants. A secondary analysis using data from a multi-site, NIH 
prospective cohort study (Mothers and Infants Linked for Healthy Growth) among 348 mothers 
(M±SD, age 31.0±4.3, pre-pregnancy BMI 26.6±5.7 kg/m2, gestational diabetes (GDM) 5.7%, 
gestational age 39.7±1. wks) and infants (birth weight 3.5±0.4 kg) who exclusively breastfed for ≥1 
month. Perinatal maternal and infant clinical measurements (maternal age, pre-pregnancy BMI, 
GDM, gestational age, sex, 1-month infant weight and length) and 1-month skinfold measurements 



using Harpenden skinfold calipers at four sites (triceps, abdominal, subscapular, thigh) were 
assessed. Infant total fat mass (FM), fat-free mass (FFM), lean mass (LM) and body fat percent 
(BF%), were assessed by DXA at 6 months. Stepwise linear regression analyses developed 
prediction equations for 6-month FM, BF%, FFM, and LM in both boys and girls (n=283) and by 
sex alone (Girls n=139, Boys n=144). Bland-Altman plots assessed limits of agreement. Prediction 
equations were cross validated in 20% of the sample (n=69; 34 girls, 35 boys) that was randomly 
selected out prior to analysis. 
 
Results. Infant weight was a significant predictor in all the FM, FFM, and LM models, but not 
BF%. Thigh skinfolds were the second most prevalent predictor (7 of 12 models analyzed). On 
average, FM, BF%, FFM, and LM were not significantly different than respective 6-months DXA 
variables (p>0.05). FM, FFM, and LM limits of agreement always fell within ±1 kg, and BF% limits 
within ±6%. In all models, there was significant bias whereby greater underestimation was 
associated with increasing FM, BF%, FFM and LM. Respective validation models followed the 
same trends. 
 
Conclusions and Relevance. Maternal and early infant clinical measurements were predictors 
of infant body composition at 6 months. These prediction equations provide clinically feasible 
assessments for predicting future infant body composition, which may aid in early identification of 
children at risk of childhood obesity. 

Identifying bacteria using Artificial Intelligence 
Kelly Herrera, Dr. Robert Vandermolen, Dr. John Davis 
Saint Mary of the Woods College 
 
Introduction: In this study machine learning is used to distinguish Staphylococcus aureus and 
Staphylococcus epidermidis, both of which can cause infections. The goal is to develop a deep 
learning model that can distinguish between these bacteria. Unlike traditional methods that rely on 
growing for bacterial colonies to grow, this model detects bacteria at the cellular level from 
microscopic images, which could enable faster detection of harmful bacteria in samples from labs 
or drinking water. 
 
Methods: Bacteria were grown in brain heart infusion broth tubes for 48 hours at room 
temperature. Images of bacteria at 1,000X magnification were used for the machine learning 
model. The machine learning model was built using the programming language Python with 
Google’s module TensorFlow. The model was a standard convolutional neural network (CNN), 
used often in machine vision. This CNN was used to analyze the bacterial images to identify 
different bacterial species. Further analysis was done on the trained Convolution layers of the 
model in hopes of finding a visual pattern for human identification. 
 
Results: AI correctly identified all bacteria in the training data set, achieving a high validation 
accuracy. Additionally, the validation loss, indicating errors in identification, was very small at 
9.2472e-06. 
 
Conclusion: The AI trained to accurately identify images of live bacteria, particularly in 
distinguishing between Staphylococcus aureus and Staphylococcus epidermidis, shows potential 
in microbiology and beyond. This success paves the way for AI to significantly contribute to various 
fields, due to its capabilities in image recognition.  

  



Validating the Role of Cyclin E in Fly Models of Degeneration 
Sayka Alam*, Rebecca Palu  
Department of Biological Sciences, Purdue University Fort Wayne 
 
The cell cycle is regulated by a family of Cyclin-Dependent Kinases (CDKs). In case of DNA 
damage, the cell undergoes programmed cell death, also known as apoptosis. The p53 pathway 
broadly regulates this apoptosis process. There are a lot of proteins that regulate the p53 signaling 
pathway, among them Cyclin E is an important cell cycle regulator. In normal cell cycles, Cyclin E 
associates with CDK2 to facilitate the transition from the growth phase (G1) to the DNA synthesis 
phase (S). Abnormal expression of the gene (cycE) is associated with various diseases including a 
variety of cancers. In a previous study, cycE was found to be a modifier of cell death in a model of 
eye degeneration in the fruit fly Drosophila melanogaster. Cell death and degeneration in this 
model was caused by over-expression of p53. The initial aim and the primary focus of this study is 
to validate the role of cycE in the p53 pathway as well as in other models of cell death and 
degeneration. It is possible to estimate the amount of cell death by measuring the size of the eye as 
a proxy. Knockdown of cycE is expected to result in increased eye size in adult files, suggesting a 
significant role of this gene in cell death. This was noted in the previous study for p53, but not for 
other models of degeneration. In the future, we will also check for the biomarkers for the p53 
pathway. 

Topical use of Arnica Ethanolic Extract Reduces Post-Operative Pain via the Nrf2 
Signaling Pathway 
Wei Lei, Deltrice T Holmes2, Reagan B Turner2, Braxton Dunn1, Megan Irvine1, Theodore J Price3, Thomas 
Prisinzano4 
1 Manchester University, 2 Presbyterian College, 3 The University of Texas at Dallas, 4 University of Kentucky 
 
Arnica Montana (Arnica) is an herbaceous perennial plant traditionally used to treat trauma, 
inflammation, or tissue injuries. However, the findings from previous studies on the analgesic 
effect of Arnica are inconsistent. This study aims to unravel the therapeutic potential of Arnica and 
elucidate the molecular mechanisms underlying its ability to alleviate postoperative pain. In 
pursuit of this objective, we meticulously prepared various Arnica extracts and assessed their 
efficacy using a paw incision-induced postoperative pain model in CD-1 mice. The left hind paw 
underwent an incision, and mice were treated with a gel containing 1% Arnica extracts for one hour 
during the surgery and again 24 hours post-surgery, all while under anesthesia.  The mechanical 
threshold was measured at 3, 5, 24, and 48 hours after the surgery using the von Frey filaments to 
evaluate the analgesic effect of Arnica extracts. We found that topical treatment with 1% Arnica 
extracts exhibited an analgesic effect in postoperative pain at different time points after surgery, 
demonstrating the most robust analgesic effect. Further, the analgesic effect of Arnica ethanolic 
extract was found to be mediated through the activation of the nuclear factor erythroid 2-related 
factor 2 (Nrf2) signaling pathway. In contrast, naloxone, an opioid receptor antagonist, did not 
impact the observed analgesic effect. These findings determine that Arnica reduces the 
postoperative pain via activating Nrf2 signaling pathway, which provides evidence to 
discover nonopioid drugs for pain management from Arnica.  

  



PHYSICS AND ASTRONOMY 

A computational model for regeneration-depletion dynamics 
Aidan W. Mullins-Pearson [1], William Geller [2], Horia I. Petrache [1]; [1] Department of Physics and 
[2] Department of Mathematical Sciences, Indiana University Indianapolis 
 
We present a computational model based on group structures that mimics physical systems that 
reach persistent regimes followed by catastrophic events. Examples include market crashes, 
environmental disasters, neuronal degeneration, and loss of quantum information. This behavior is 
often unpredictable even when relevant factors are known.  Our model shows how relatively long 
periods of apparent stability emerge followed by a sudden depletion of resources. One possible 
application of this model is in the development of algorithms using 3-qubit gates for quantum 
computers.  

Affinity of adenosine triphosphate (ATP) to lipid membranes 
Azam Shafieenezhad, Van Mawi, Ryan Z. Lybarger, Horia I. Petrache, Department of Physics, Indiana 
University Indianapolis 
 
Adenosine triphosphate (ATP) is the energy currency of biological processes because of its central 
role in energy conversion in biological cells. Given the complexity and the molecular disorder of the 
cellular environment, the mechanism of energy conversion into useful work still poses challenging 
questions in molecular biophysics. Using Nuclear Magnetic Resonance spectroscopy and Dynamic 
Light Scattering, we show that ATP molecules have a measurable affinity to phosphatidylcholine 
lipid headgroups. The adenosine and ribose groups of the ATP molecule insert into the headgroup 
region of the membrane as seen by 2D NOESY spectra. Based on 31P NMR measurements, the 
most likely orientation for the phosphate chain is away from the membrane surface into the water 
space and the interaction of ATP with lipid headgroups leads to electrostatic charging of membrane 
surfaces. 

Visualizing Orbital-Free Models of the Kinetic Energy Density in Solids 
Daniel Noble , Akinfolarin V Akinola, Antonio Cancio, Brielle Shope 
Ball State University, University of Tennessee, University of Virginia 

Meta-generalized gradient approximations (mGGAs) for the exchange-correlation (XC) energy in 
density functional theory (DFT) conventionally depend upon the Kohn-Sham kinetic energy 
density (KED). Use of the KED makes mGGAs more accurate than generalized gradient 
approximations (GGAs) but also more computationally expensive for applications such as ab initio 
molecular dynamics. Deorbitalizated mGGAs replace the KED with a pure density functional.  

Through visualization we explore how well the exact KED can be represented by a single KE mGGA 
functional dependent upon the scaled density, scaled density gradient and density Laplacian. We 
calculate the KE and electron density of representative solids with varying ionicity and atomic 
number using the ABINIT DFT plane-wave pseudopotential code. 

For semiconductors we find a near-universal linear correlation with the density Laplacian and 
density gradient for regions outside the atomic bond, consistent with a modification of the second-
order gradient expansion and devise a KE functional to fit these results. We finally explore how 
well this model extends to other classes of systems, including simple metals, where the gradient 
expansion should be reasonable, and transition metals. 

  



PLANT SYSTEMATICS AND BIODIVERSITY 

WORKSHOP: Learning the Basics of the Aster Family 
**Space is limited – Register on the CVENT App** 
Nathanael J. Pilla 
Midwest Biological Survey, LLC. 
 
This workshop will provide participants with the basics on how to distinguish between species 
within the complex Aster family (Asteraceae) as well as an introduction to some of the major 
taxonomic groups within this plant family. Participants will have a chance to work in small groups 
with pressed specimens to see distinguishing plant characteristics and to develop their own 
foundation for identifying taxa in the Asteraceae. 
Attendees should bring a notebook and pencil. 

HOT TOPIC: WHAT ARE WE DOING? Botany and Beyond, Part II 
Bill McKnight 
the mad botanist 
 
Part I was a presentation I gave at the Rothrock Sedge Symposium during May 2022. A video of the 
talk is viewable on my website themadbotanist.com. Part II will focus on the history of botany in 
the Indiana Academy of Science (IAS) and the key contributions of our botanist forebearers. 
Further, I will address the decline of botany at the university level and will advance the argument 
that whole organism and field-oriented biology are still important contemporary needs. Finally, I 
will discuss the early record of the IAS pertaining to natural history collections as well as the 
important role the Academy could play in both the short- and long-term. 

A Taxonomic Revision of the Genus Rubus L. in Indiana: Preliminary Results 
Mark P. Widrlechner, Iowa State University Department of Horticulture (retired);  
Scott A. Namestnik, Indiana DNR Division of Nature Preserves 
 
The genus Rubus includes blackberries, raspberries, dewberries, and bristleberries. Species that 
occur in Indiana are perennial and produce a new cane each year, but canes for nearly all native 
taxa usually take two years to mature. The first-year cane is known as a primocane. After 
overwintering, it matures into a reproductive cane known as a floricane, which dies after fruiting. 
Each year, the plant produces at least one more primocane. For accurate species identification, 
care must be taken to examine both fully-developed primocanes and floricanes. For the current 
study, we conducted a detailed review of over 2,500 Rubus herbarium specimens collected in 
Indiana, with the oldest collection being made over 160 years ago and the most recent collection 
being made in 2023. Pertinent type specimens are also under review. The overwhelming majority 
of these collections are over 70 years old. By using a taxonomic approach based on morphological 
and phenological discontinuities, consistent with the complex breeding systems and genetics of 
this genus, 46 taxa are recognized in the current study as having occurred naturally in Indiana. In 
contrast, some earlier treatments recognize as few as 14 taxa for the state. Characters used to 
distinguish taxa in the current treatment include commonly used plant characteristics, such as 
growth form, the presence or absence of stalked glands, the presence or absence of soft pubescence 
on the primocane leaves, leaflet length-to-width ratio, and inflorescence shape and form. Over the 
next few years, extensive field surveys are planned to provide a more current understanding of the 
abundance and distribution of Rubus taxa in Indiana, and a full revision of the genus will be 
published, including keys, descriptions, and distribution maps. 



An Update on the Modern Analysis of the Vascular Plant Flora of the Indiana 
Wabash River Corridor 
Richard Hull, Eric Knox 
Department of Biology at Indiana University-Bloomington 
 
Historical records from the lower Indiana Wabash River corridor represent 1,867 vascular plant 
species, a testament to the ecological importance of this 325-kilometer river corridor. The last 
comprehensive study to include the entirety of the region’s flora was conducted by Charles C. Deam 
from 1896–1952, but many localized studies indicate that environmental change has greatly altered 
the flora of the midwestern United States over the past century. In order to assess floristic changes 
and their drivers during this time period as well as establish a baseline for future research in this 
biodiverse river corridor, the contemporary flora of the Wabash River corridor is being 
documented at 46 natural areas via full-site surveys. These inventories are supported by plant 
vouchers deposited at the Indiana University Herbarium (IND), as well as photographs that are 
accessible on the Consortium of Midwest Herbaria. Overall, these data will be used to 1) 
Characterize how the vascular plant flora of the Wabash River corridor has changed over the past 
century; 2) Assess how drivers of environmental change may be causing observed changes through 
correlation and modeling; and 3) Provide information for the development of species 
redistribution models for rare vascular plant species. Three field seasons have produced 7,533 
voucher specimens that represent 136 vascular plant families, 535 vascular plant genera, and 1,138 
vascular plant species. These voucher specimens also include 402 vascular plant county records, 
189 exotic vascular plant species, and 94 vascular plant taxa of conservation concern in Indiana. 
Prior to the final field season and data analysis, it is apparent that non-native plant species have 
greatly increased throughout the region, and several native plant species appear to be experiencing 
distribution shifts consistent with warming temperatures caused by anthropogenic climate change. 

PRELIMINARY RESULTS OF THE FLORISTIC QUALITY OF STOUT MEMORIAL 
WOODLAND STATE NATURE PRESERVE, HENRY COUNTY, INDIANA 
Donald G. Ruch, John E. Taylor, Carol Day, and Kemuel S. Badger: Department of Biology, Ball State 
University, Muncie, IN 47306 USA 
 
Stout Memorial Woodland Nature Preserve (Stout Woods), an approximately 14.6-hectare (36-
acre) woodland acquired in 2013 by Red-tail Land Conservancy (RLC), is located in the Jefferson 
Township of Henry County, Indiana. The recent history of Stout Woods revolves around Sam and 
Stella Stout and their family, whose community spirit and perseverance led to the preservation of 
this hardwood forest (see RLC’s Stout Memorial Woodland webpage for details). The site consists 
entirely of flat woodland, with a single loop trail lying near the periphery of the forest. During late 
April 2023, a floristic quality assessment of the site began after obtaining a permit from the 
Indiana Department of Natural Resources. Early season flora missed during 2023 will be 
determined during 2024. Through the end of 2023, 192 taxa in 139 genera and 72 families were 
documented; 180 taxa (~ 90%) were native and 21 taxa (~ 10%) were non-native. The native 
floristic quality index (FQI) and average coefficient of conservatism (C̄) were 54.2 and 4.0, 
respectively. The FQI and C̄ for all taxa (native and non-native) were 51.3 and 3.6, respectively. 
Preliminary analysis of the floristic quality matrices indicates that Stout Woods is nature preserve 
quality from a floristic perspective. 

  



Resurrection of Panicum barbipulvinatum 
Nathanael J. Pilla 
Midwest Biological Survey, LLC. 
 
Since its publication in 1919, Panicum barbipulvinatum Nash has been treated as the P. capillare 
described by Fernald in his paper “Panicum § capillaria in New England.” This former species’ 
characters have been largely ignored, with this taxon recognized solely as a synonym of P. capillare 
or as P. capillare var. occidentale. Nearly 500 herbarium specimens of P. capillare, primarily from 
the Great Lakes region, were analyzed and measured. Preliminary analyses of spikelet size and 
shape present evidence challenging this longstanding classification, thereby supporting P. 
barbipulvinatum as a morphologically distinct species. 

Asahel Clapp – Indiana’s First Resident Botanist 
Michael A. Homoya 
Botanist (retired) Indiana DNR Division of Nature Preserves 
 
Although a physician by profession, Dr. Asahel Clapp can be thought of as Indiana’s first resident 
botanist. Born in 1792 in Massachusetts, he moved to New Albany in 1817 to begin his vocation. As 
part of his medical practice, which lasted until his death in 1862, he utilized medicinal plants, 
including many native species. Out of necessity he became a self-taught botanist but also relied on 
communication over several decades with botanist John Torrey of New York City. Dr. Clapp’s focus 
was to document the flora “. . . found within 20 miles of N. Albany, Ind [Indiana] and on the north 
side of the Ohio River.” From this effort he accumulated a sizable collection of plant specimens and 
recorded them in two botanical books he owned. His most important collections include the 
globally endangered Solidago shortii and the extinct Orbexilum stipulatum. 

The Vascular Plants of Fall Creek Gorge Nature Preserve, Warren County, Indiana, II 
Richard Hull, Department of Biology at Indiana University-Bloomington; Nathanael J Pilla, Midwest 
Biological Survey, LLC 
 
Fall Creek Gorge Nature Preserve, Warren County, Indiana, is a floristically diverse property 
containing many habitats, including sandstone cliffs and rich mesic forests. It was designated a 
state nature preserve in 1986 and acquired by NICHES Land Trust in 2021. The site was previously 
owned by The Nature Conservancy (TNC), which purchased 15 hectares in 1973 and an additional 
54.2 hectares in 1989. From 1911–1930, Charles C. Deam collected 22 vascular plant species in the 
immediate vicinity of the current property. After the site was acquired by TNC, vascular plant 
surveys were conducted by Dennis Grossnickle and Marion Jackson (1977) as well as Gayle 
Tonkovich and Malcolm Sargent (1993). The former study resulted in the collection of 63 
vouchered species located at the Indiana State University Herbarium (TER) and the latter study 
published 345 species with most species supported by vouchers at the Friesner Herbarium at 
Butler University (BUT). From 2021–2023, the determinations of these vouchers were checked, 
and the site was re-surveyed to assess floristic change post historical data collection. This effort 
failed to locate 56 species found at the property historically, many of which were likely extirpated 
from the site and several of which were possibly overlooked during surveying. However, this 
fieldwork did result in the documentation of 521 vascular plant species, with most species 
represented by vouchers at the Deam Herbarium at Indiana University (IND). Of these plant 
species, 216 are reported for the first time from the Fall Creek Gorge area, 55 are reported for the 
first time from Warren County, and 11 are considered threatened, endangered, or watch-list species 
in Indiana. Overall, 577 vascular plant species have been documented at Fall Creek Gorge, a 
testament to its importance as a natural area in the greater Wabash River corridor. 



The Vascular Flora and Plant Communities of the Dorothy and Ray Garman 
preserve, Allen County, Indiana 
Joanna Stebing 
Purdue University-Fort Wayne 
 
The Dorothy and Ray Garman Preserve (Garman) is a 35.4-hectare tract of hydro-mesophytic 
forest that includes ephemeral pools, streams, Cephalanthus occidentalis wetlands, a previously 
farmed agricultural field now planted with native trees, and areas within that field which have 
reverted into wetlands. Garman is located within the Cedar Creek Conservation Area of Allen 
County, an area of important biodiversity in northeast Indiana. To document the structure and 
composition of the plant communities at this property, a floristic survey was conducted along with 
plot sampling. The primary focus of these efforts was to explore the forested portion of the 
property and its immediate margins, which contained 150 species representing 53 genera and 50 
families. Ten species had coefficient of conservatism values of 8–10, including nine herbaceous 
species and one arboreal species (Populus heterophylla). The site has an FQA (Floristic Quality 
Assessment) of 46.4, and the mean coefficient of conservatism was 3.8. Furthermore, 95.3 percent 
of the total species documented were native, a relatively high mark for a fragment within a larger 
suburban area. These factors indicate that Garman is a relatively high-quality site. Species 
indicative of bog habitats, such as Sphagnum fimbriatum (a non-vascular species of interest), Ilex 
verticillata, and Viola nephrophylla, as well as historical occurrences of other peatland 
communities in the area, suggest that Garman may have historically been a bog that has since 
senesced into buttonbush wetland due to anthropogenic impacts, including urban pressures and 
altered hydrology. Overall, the vascular plant flora of Garman demonstrates that this site is of 
unique importance to the broader Cedar Creek Conservation Area, since this preserve contains 
several plant species absent at other sites within this region as well as intact natural plant 
communities. 

  



SCIENCE EDUCATION 

HOT TOPIC: BIO 101: An EPIC Beginning for Beacon Biologists 
Kristi Bugajski and Jane Kenney-Hunt 
Valparaiso University 
 
BIO 101 is a new seminar course at Valparaiso University, designed in response to changing 
student needs post-COVID. Biology major first-year and transfer students enroll in BIO 101, which 
focuses on academic and social integration activities to improve student sense of belonging and 
academic success. This presentation will detail the format and accomplishments of the first 
iteration of the course.  
 
Goals: The goals of this presentation are to describe a new approach to helping first-year students 
academically and socially in the Biology Department at Valparaiso University. Attendees will leave 
the session with knowledge about how a similar seminar series could be used in any discipline, at 
any institution, to improve student success. 

Development and Implementation of a Junior Refuge Manager Program at Big Oaks 
National Wildlife Refuge 
Dr. Scott Rahschulte, Ivy Tech Community College  
Rob Chapman, Biological Science Technician at Big Oaks National Wildlife Refuge 
 
Through collaboration, Big Oaks National Wildlife Refuge (NWR), Big Oaks Conservation Society, 
and Ivy Tech Community College developed a Junior Refuge Manager Activity Booklet for visitors 
to complete when they visit Big Oaks National Wildlife Refuge. This presentation will detail the 
work undertaken to create the 20-page Junior Refuge Manager Activity Booklet, a service-learning 
project developed by Ivy Tech students, and the potential for increase experiential learning 
opportunities on the refuge. 

This presentation will focus on a collaborative partnership leading to the development and 
implementation of a Junior Refuge Manager Program at Big Oaks NWR, which has been developed 
to showcase the history of the land and the uniqueness of what it offers today. The goal of this 
program is to increase the learning opportunities for all visitors. This includes learning about this 
property’s past and present; exposing visitors to NWRs and what they have to offer; identification 
and natural history of wildlife and their habitats; and developing collaborative partnerships with 
other organizations.  

WORKSHOP: Integrating Entrepreneurial Mindset into Undergraduate STEM 
Research 
Irene Reizman 
Rose-Hulman Institute of Technology 
 
For over a decade, the Kern Entrepreneurial Engineering Network (KEEN) has supported faculty 
in introducing entrepreneurial mindset (EM) in undergraduate courses. In contrast to a focus 
solely on technical skills, entrepreneurially minded learning (EML) also emphasizes attitudes, 
motivations, and expectations that, while not necessarily leading to new business formation, lead 
to recognizing opportunities for value creation through the application of technical skills. 

This focus on combining mindset and skillset has yielded positive outcomes in undergraduate 
engineering education, but EML has not been widely incorporated into undergraduate research 
experiences. Our team has developed a series of workshops, videos, and activities that introduce 
EM in a research context and address common challenges in undergraduate STEM research. In 
this workshop, we will discuss how aspects of EM can be used to improve the undergraduate 



research experience for students as well as faculty. Participants will complete short sample 
activities from our student and faculty workshops and will brainstorm possible venues for 
implementation on their campuses. There will be time at the end of the session for participants to 
provide feedback on improving the activities and making them more usable in their campus 
environment. All our materials, including facilitator guides, videos, worksheets, and presentations 
will be available to participants to download after the session through Engineering Unleashed, a 
KEEN-sponsored web resource for educators, at 
https://www.engineeringunleashed.com/undergraduate-research. While these materials were 
originally developed for undergraduate engineering students and faculty, they can be applied 
across many fields in STEM research. 

HOT TOPIC: Often Sought After, Not Always Attained: How Employers can 
Proactively Improve Employees' Job Satisfaction. 
Dr. Shalini Persaud  
Saint Mary-of-the-Woods College 
 
Employees often feel overworked, and underpaid/underappreciated, with little support or 
attention to their overall health/wellness. For employees, a majority of hours are spent at work, 
where many physcial and psychosocial stressors can be linked to demanding jobs (1).  This can 
negatively impact the employee and lead to job dissatisfaction.  For employers, this level of job 
dissatisfaction translates into various psychophysiological ailments.  Therefore, workplaces can be 
ideal for promoting healthy lifestyles, as employees constitute a target group for health promotion 
(2,3).  When workplace wellness programs are supported and physical activity adoption is 
sustained, employees can improve their psychophysiological well-being (4). However, a review of 
such workplace programs and health and wellness initiatives reveals that while companies have 
reported promoting worksite wellness programs, they  are often developing workplace motivational 
and educational approaches that combine physical activity and stress relief interventions designed 
to promote health-related behaviours (4,3), in response to reported work related 
injuries/pain/distress.     
 
This led to a research study that examined the novel interaction of a walking, health coaching, and 
mindfulness program as a preventative approach to health/wellness as well as job satisfaction for 
employees.  Encouraging employees to proactively engage in activties targeting their 
health/wellness during the workday, where they spend a majority of their time, can benefit both 
the employee and the employer.  Results indicated that not only were their improvements with 
employees’ psychophysiological health, but also in their job satisfaction perception. Job 
satisfaction is important to reduce turnover and absenteeism in the workplace. In fact, when 
employees perceive that the organization cares about their happiness, they tend to reciprocate with 
better performance and become more positively engaged at work (5). As such, allowing employees 
to identify time in their workday to engage in health and fitness activities will benefit the 
employees’ overall health, and as such the employer. 

  

https://www.engineeringunleashed.com/undergraduate-research
https://docs.google.com/document/d/1KcjkmQg2EdolT3_CRHqfaoPqee4OQkw9/edit#heading=h.3znysh7
https://docs.google.com/document/d/1KcjkmQg2EdolT3_CRHqfaoPqee4OQkw9/edit#heading=h.3znysh7


ZOOLOGY AND ENTOMOLOGY 

Eye Color is Unlikely to Serve a Startle Function in Red-Eyed Tree Frogs (Agalychnis 
callidryas) 
Jax D. Betzner, Kasey J. Watterson, Suellen E. Ronk, Katelyn M. Enginger, Brian G. Gall 
Hanover College 
 
Predator avoidance and antipredator mechanisms are ubiquitous in all organisms affected by 
predation. One such mechanism, startle behavior, uses bright colors or contrasting patterns to 
intimidate a potential predator into avoiding the prey or delaying the interaction and creating an 
opportunity for the prey’s escape. The extravagant coloration of Red-eyed Treefrogs (Agalychnis 
callydrias) is commonly explained as functioning in such a startle capacity, yet this hypothesis 
remains untested. We assessed the reaction of live Red-eyed Treefrogs to simulated predation 
events from forceps and a model bird. To determine the role of eye color on the propensity for 
predator attack, naïve chickens (Gallus gallus) were exposed to clay frogs with their eyes painted 
red or green. In a second experiment, naïve chickens were exposed to clay frogs in which the eyes 
were replaced with red light emitting diodes (LED) that could be turned on, thus stimulating the 
“flash” of color that a potential predator would experience when disrupting a sleeping frog. Results 
from the simulated predation event suggest that while eye color could conceivably function as a 
startle mechanism, the orange hands and blue and yellow flanks of Red-eyed Treefrogs are unlikely 
to function in this capacity. Experiments with model frogs found that the red eye color increases 
attack frequency and intensity. Finally, results with model frogs with LED eyes failed to induce a 
delayed reaction in naïve chickens when turned on. These results suggest that the bright coloration 
of red-eyed treefrogs is unlikely to function as a startle mechanism, at least in response to avian 
predators. Hypotheses for the evolution of the Red-eyed treefrogs coloration are reviewed and 
discussed. 

A new genus of subterranean spiders from the eastern United States 
Marc A. Milne, University of Indianapolis; and Curt W. Harden, Clemson University 
 
Subterranean habitats are home to many species of arthropods that are often overlooked due to 
their hidden nature. Spiders are among these secretive arthropods, oftentimes living in leaf litter 
and deep subterranean spaces such as under rotting tree stumps, in caves, and within the 
subterranean cracks in fractured rocks and soils. While identifying spiders captured in habitat such 
as these between 2016 and 2023, we discovered a new genus of spiders unique to eastern United 
States. This new genus, Cornicudiabola, will be erected to hold three new species: C. hardeni n. 
sp., C. draneyi n. sp., and C. goha n. sp. These spiders range from 1.1 – 1.7mm in size and differ 
from all other spider genera by possessing the following combination of characters: males with 
cephalic pits larger than eyes, a raised anterior part of the carapace with posterior median eyes, 
embolic division with extended, rounded, straight tailpiece, an embolus with the exposed portion 
long and sinuous that spirals retrolaterally, and a dorsal tibial apophysis with dual projections, one 
rounded and the other sharp. This discovery highlights the need to search for and document the 
biodiversity within subterranean habitats, habitats that are highly threatened by anthropogenic 
activities such as habitat destruction and climate change. 

  



Creating a historical database of Indiana naturalists from The Naturalist's Directory 
Fern J. Rice, Christopher C. Wirth 
Purdue University 
 
Published from 1865 to 1993, the Naturalist’s Directory facilitated communication among 
scientists in the pre-internet era—the entries within were once the threads that connected both 
professionals and amateurs of different countries, provinces, and states. In its 46 editions and 
supplements, spanning nearly 130 years, the Directory was issued by over a half dozen publishers 
and underwent numerous format changes. A majority of the editions (1st through 31st edition; 
1877–1938) were compiled by Samuel E. Cassino (1858–1937). While the information in the 
Directory is now out of date for its original purpose, the entries hold value for modern workers. For 
example, they include information on a naturalist’s interests, whether they maintained a specimen 
collection, and, by inference, years active. However, much of this information remains inaccessible 
to modern scientists; this is primarily due to 1) the significant formatting variations (e.g., early 
editions not organized by geography) and 2) the later editions remain copyrighted (i.e, not 
available online). Here we present preliminary results of a project to extract data on Indiana 
naturalists from the Directory, create an accessible database of historical workers, and leverage 
data on collectors and collections to inform current biodiversity research. 

Assessment of Tetrodotoxin (TTX) Toxicity Across Life-History Stages of the Eastern 
Newt (Notophthalmus viridescens) 
Suellen E. Ronk, Jax D. Betzner, Cassaundra M. Winn, Brian G. Gall 
Hanover College 
 
Tetrodotoxin (TTX) is a potent natural neurotoxin found in a diversity of marine, freshwater, and 
terrestrial organisms. Among terrestrial salamanders, the toxin is commonly found in the Newts 
(Family: Salamandridae). Within newts, TTX can be found in varying concentrations across 
different life-history stages and is believed to provide an antipredator function. While some species 
have been well-studied, the toxicity of Eastern Newts comes from various studies spanning more 
than 50 years and is completely unknown for some life-history stages (e.g. larvae). We investigated 
the concentration of TTX among all life-history stages of the Eastern Newt (Notophthalmus 
viridescens) from a single population in Southern Indiana. The life-history stages assessed include 
eggs, larvae at multiple stages of development, recently transformed efts, mature efts, and aquatic 
and terrestrial adults. Our results provide the first complete assessment of the ontogenetic changes 
in TTX toxicity across time in this species. We discuss these results and the implications for the 
evolution of TTX toxicity. 

Effects of High Ammonia on the Modulation of Stress and Immune Responses in 
Tilapia Raised in Recirculating Aquaculture Systems 
Sydney Scherrer, Lindee Mason and Ahmed Mustafa.  
Department of Biological Sciences, Purdue University Fort Wayne 
 
In aquaculture, fish are constantly encountering ammonia stress that negatively impacts growth 
and health. Ammonia is a toxic waste product that is produced by fish as they break down protein. 
When ammonia levels in the water get too high, it can cause several problems such as damaging 
the gills, therefore making it harder for them to breathe. High ammonia levels can also cause burns 
and sores on the skin and fins of fish. In this experiment, we wanted to investigate if high levels of 
ammonia, besides gill and skin damage, cause physiological and immunological changes in tilapia. 
We have reared fish with high ammonia for 4 weeks and sampled them to check for their 
physiological and immunological status, compared to control fish reared in optimum ambience. 
Parameters included are levels of ammonia, pH and temperature of the water, fish growth, blood 



levels of glucose, packed cell volume, plasma protein and serum lysozyme activities. We will 
present the findings at the conference 

Differential Antipredator Responses of Two-Line Salamander Larvae to Two Species 
of Predatory Crayfish 
Cassaundra M. Winn, Suzie Ronk, Jax Betzner, Brian G. Gall 
Hanover College 
 
Two-lined salamander (Eurycea cirrigera) larvae are an important prey species for several species 
of stream-dwelling crayfish. Rusty crayfish (Faxonius rusticus) and Cavespring crayfish 
(Cambarus tenebrosus) have both been observed consuming larvae, with Cavespring crayfish 
serving as a more aggressive predator. We conducted a study to test the flight initiation distance of 
two-lined salamander larvae in response to the physical approach of Rusty crayfish and Cavespring 
crayfish. Larvae were placed inside a linear raceway and a live crayfish was slowly coaxed toward 
the larvae. The number of flights and the distance of each flight were recorded, as well as the 
distance from the crayfish when the larvae first initiated flight. A larvae’s flight initiation distance 
(distance between predator and prey when they fled) was not different in response to the two 
species of crayfish. However, the length of the initial flight and the average distance of all flights 
were significantly longer when exposed to the Cavespring crayfish relative to Rusty crayfish. 
Neither crayfish or larvae size appeared to influence flight initiation distance, flight distance, or 
number of flights. These results indicate that two-lined salamander larvae are capable of 
distinguishing between these predators and respond with more intense antipredator behaviors 
when exposed to the more prominent threat. 

 

 

  



DEI SPECIAL EVENTS 
HOT TOPIC: Living Injustice Erodes Health. Let’s Stop Weathering 
Cindy Collier, Cindy Collier Consulting LLC 
Kathy Davis, Chair, Let’s Stop Weathering 
 
The mission of Let’s Stop Weathering is to create awareness and promote action to stop the 
destructive process of weathering – a stress related biological process that leaves minoritized 
groups of Americans vulnerable to dying or suffering chronic disease and disability long before 
they are chronologically old. The morning is a 30-minute session on the science of Weathering led 
by Cindy Collier and Kathy Davis. 
HOT TOPIC: The Science of Weathering and Social Determinants of Health 
Dr. Nancy Swigonski, Indiana University School of Medicine 
Rep. Victoria Garcia Wilburn, Indiana University-Indianapolis School of Health and Human Sciences 
 
The mission of Let’s Stop Weathering is to create awareness and promote action to stop the 
destructive process of weathering – a stress related biological process that leaves minoritized 
groups of Americans vulnerable to dying or suffering chronic disease and disability long before 
they are chronologically old. The afternoon session will dig deeply into the science of Weathering 
and Social Determinants of Health, providing examples from substance abuse and maternal and 
child health.  
WORKSHOP: Resume and CV Preparation 
Kaitlyn Glavee 
University of Indianapolis 
 
This workshop will include a brief overview of how to construct a resume/CV for students looking to 
apply for jobs and/or graduate school. It will include information on different types and purposes 
for the varying kinds of CVs/Resumes, general structure, methods for construction, and dos & 
don'ts. It will also include time for students to apply what they have learned as they begin to create 
or edit their CVs/Resumes with the opportunity to get feedback from the instructor.  

 



POSTER ABSTRACTS 
By Number 

 

***Odd-numbered posters will present from 10:30-11:15; Even-numbered posters will 
present from 11:15-12:00 

Poster 
Number 

Poster Title and Abstract 

1 Secular Changes in Anatomical Donor Demographics in Indianapolis 
Chastidy Gilbert B.A. & Stephen P. Nawrocki Ph.D. 
University of Indianapolis 
 
Dissection was utilized in teaching anatomy as early as the 3rd century BC. The 19th 
century marked a paradigm shift in the procurement of human cadavers towards 
body donation programs run by individual academic institutions. The Indiana 
University School of Medicine’s Anatomical Education Program, created in 1903, 
provides donors for student dissection to a number of institutions in the state, 
including the University of Indianapolis. This study asks whether the demographic 
composition (including sex, age, and cause of death) of our sample of anatomical 
donors changed over recent decades. 
 
Anonymized demographic data was available for donors in our Gross Anatomy Lab 
from 1991 to 2023. The sample was separated into an earlier subset (1991-2009) 
and a later subset (2010-2023), with 2010 set as an arbitrary cut-off point. The total 
sample included 330 donors, with 153 in the earlier subset and 177 in the later 
subset. Statistical tests were conducted to determine whether the frequency of sex, 
causes of death (COD) classification, or mean age at death were statistically 
significant between the subsets. Eight categories of COD were used, focusing on 
major anatomical systems affected or manner of death (e.g. Cancer [C], 
Endocrine/Metabolic [EM], Pulmonary [P], etc.). 
 
The distribution of sexes and mean age between the subsets do not differ 
significantly. The lack of difference in sex distribution can be attributed to IU 
consciously attempting to provide equal distributions of both sexes each year. Four 
COD classifications differ significantly (or nearly so) between the subsets, including 
Accident/Undetermined/Other (AUO), Cardiovascular (CV), Multiple COD (M), 
and Nervous (N).  AUO and N are higher in the later subset, while CV and M are 
higher in the earlier subset. These differences may be due to changes in medical care 
and/or changes in the specificity of COD reporting across the decades. 

  



2 The Muscular Axillary Arch: A Case Study of Rare Bilateral Presentation 
Ella Uren, Hannah Irmer, Frankey Leggio, Amandine Eriksen PhD. 
University of Indianapolis 
 
The muscular axillary arch is an anatomical variant of the latissimus dorsi muscle in 
the axilla, the anatomical region underneath the shoulder joint. Deep to its surface, 
this underarm region contains many vital nerves and blood vessels. When present, 
the axillary arch can be extremely variable in size and innervation and is typically 
found unilaterally, traveling over many important deeper structures within the 
axilla, and inserting on the pectoralis major muscle (Al Maksoud, et al., 2015). 
Although the axillary arch is palpable from the skin surface, it is often only 
discovered during an unrelated surgery in the underarm region. Therefore, proper 
knowledge of axillary anatomy and variation is critical for medical practitioners to 
avoid confusion with other palpable structures, such as a tumor or enlarged lymph 
nodes, or during important surgical procedures such as mastectomies. Furthermore, 
its presence can also compress nerves of the brachial plexus due to its proximity. 
Besana-Ciani and Greenall (2005) attribute the axillary arch as an embryological 
remnant of the panniculus carnosus, a subcutaneous muscle layer that allows 
animals to move their skin. While absent in humans, this sheet of muscle is 
commonly found covering the torsos of other mammals. Instead, humans possess 
several other subcutaneous trunk muscles including the dartos and platysma 
muscles that are small common remnants of the panniculus carnosus muscle 
(Naldaiz-Gastesi, et al., 2018). This study reports on the bilateral presentation of the 
axillary arch observed on a 76 year old male donor dissected at the University of 
Indianapolis Gross Anatomy Lab. By exploring the muscular structure and 
relevance of the axillary arch, as well as the clinical implications of its presence, this 
research aims to add to the body of knowledge on its prevalence across populations 
and variability that may be encountered by medical professionals. 

3 Probing medicinal plants for novel antimicrobial compounds 
Nolan Brezina, Gracie Holt, Daileen Serrano 
Valparaiso University 
 
According to the World Health Organization, infectious diseases account for three of 
the top ten global causes of death. Antimicrobial drug discovery to treat such 
illnesses surged in mid-twentieth century but has sharply declined in recent years. 
At the same time, antimicrobial- resistant “superbug” infections are on the rise. 
Plants produce a robust supply of novel metabolic compounds including many 
antimicrobial agents. However, with the advent of modern antibiotic drugs, natural 
plant-derived antibiotic sources have largely been left unexplored. Therefore, our 
work is focused on screening poorly explored medicinal plants in the hopes of 
discovering novel antimicrobial drugs. To do this, we have been testing extracts of 
various plants found in the Valpo medicinal garden for their effects against twelve 
bacterial and fungal microbes of interest. To date, methanolic and hexane extracts 
of aerial, reproductive, and root portions of twelve plants have been screened, with 
five plants showing especially promising activities. Both raspberry leaf and yarrow 
flower methanol extracts were seen to inhibit growth of both Gram-positive and 
Gram-negative bacteria, with little activity against the fungal organisms tested. 
Chokeberry leaf methanol extracts had similar trends, but with less activity overall. 
Additionally, both lavender and raspberry root methanol extracts demonstrated 
broad spectrum antimicrobial activity, while yarrow chokeberry, and calendula root 
methanol extracts showed similar trends, but with less overall activity. We have now 
begun separating several of these promising extracts using column chromatography 



techniques to eventually determine the specific antimicrobial compounds via 
analytical chemistry techniques (i.e. mass spec and NMR). These data highlight the 
importance of plants as an invaluable pharmaceutical resource at a time when 
antimicrobial drug discovery has plateaued. 

4 Cell Proliferating Transcription Factors of P. patens are Post-
Translationally Modified via SUMOylation 
S.A. Magnabosco, Benjamin J. Spears 
Butler University 
 
Transcription Factors (TFs) are largely responsible for mediating genetic expression 
for stress adaptation, immune response, and growth in every living organism. A 
family of plant specific TFs named Teosinte Branched/Cycloidea/Proliferating cell 
factors (TCP) have been identified in many plants ranging from bryophytes to 
angiosperms, including the model plants Arabidopsis thaliana and Physcomitrium 
patens. These highly conserved TFs are known to regulate expression through 
various forms of repression or promotion of biosynthesis pathways (synthesis such 
as phytohormones jasmonic acid, abscisic acid, brassinosteroid, etc.). Since active 
TCPs bind to DNA, their function dictates that they are localized to the nucleus once 
maturated as to have their desired effects. This localization of nuclear proteins is 
done through a reversible conjugation reaction. Conjugating proteins that are 
known to be responsible for TCP localization is a family of Small Ubiquitin-like 
Modifier (SUMO) which target nuclear proteins. A substantial number of SUMO 
proteins have been identified and characterized in numerous organisms spanning 
from angiosperms to mammals. Previous studies have exhaustively screened for 
Arabidopsis Thaliana TFs using yeast two-hybrids for SUMO conjugating 
interactions. Among these candidate TFs, A. thaliana TCPs (AtTCP) are highly 
represented. SUMOylation has been experimentally determined to target a 
consensus motif (ΨKXE) located on the surface of the protein substrate. Sequencing 
of P. patens TCPs (PpTCP) has revealed that said consensus motifs are conserved 
within PpTCP sequence; however, predicting SUMOylation through in silico 
experiments is both unreliable and inaccurate given SUMOs ability to associate at 
non-consensus sequences (26%); additionally, TCPs are known to possess 
inherently disorganized regions making their structure difficult to determine. In our 
study we aim to verify predicted PpTCP SUMOylation. Additionally, through 
recombinant expression of PpTCP, we confirm the existence of the consensus motif 
as well as the importance which the residues located within the consensus motif 
have on PpTCP SUMOylation. 

5 A Novel Benzylamine Alcohol Compound Inhibits Growth and 
Migration of Cal27 Oral Carcinoma Cells 
Suhana Basnyat, Dr. Jeff Hansen, Dr. Sarah Mordan-McCombs 
DePauw University 
 
Introduction: Oral cancer is a rapidly increasing cancer affecting nearly 30,000 
Americans annually. While treatments like surgery, chemotherapy, and radiation 
have shown progress, they often result in debilitating side effects such as speech and 
swallowing difficulties. Dr. Hansen’s laboratory has developed a novel compound, 
benzylamine alcohol, with potential as an antitumor agent shown by its effect on 
brine shrimp. This study aims to investigate the effects and underlying mechanisms 
of benzylamine alcohol compound using CAL27 oral cancer cell line.  
Methods: To investigate the effects of benzylamine on human oral cancer cells, 
CAL27 cells were treated with varying concentrations of benzylamine dissolved in 



DMSO and cell media. Cell viability was assessed using crystal violet assay at 24,48 
and 72 hours. Similarly, a wound-healing assay was performed to examine the 
potential effect of the compound on cell migration.  
Results: Treatment with benzylamine resulted in a decrease in cell viability of 
CAL27 cells compared to control wells. The wound-healing assay showed a 
significantly slower migration of cells in treated wells compared to controls, with the 
30uM treated well exhibiting the slowest healing, as the cells failed to completely 
close the wound.  

6 Prokaryotic Puppetry: Mastering the art of bacterial degradation with 
LOCKR 
Augustus Isaac, Erika B. Sorensen, and Walter R.P. Novak 
Wabash College 
 
Balancing protein production and removal is essential across lifeforms because it 
maintains the health and life of both individual cells and the organism itself. 
Manipulation of protein levels in disease-causing bacteria may hold the key to 
creating novel alternatives to traditional antibiotics. Short protein sequences called 
degrons signal for protein removal using proteases, enzymes that breakdown 
proteins. The Latching Orthogonal Key and Cage pRoteins system (LOCKR) consists 
of a designed bioactive protein Switch, where the bioactive sequence is a degron 
(degronLOCKR). Importantly, degronLOCKR only signals for protein removal in the 
presence of an inducible and specific Key. The application of degronLOCKR in 
prokaryotes remains unexplored. This study will adapt the eukaryotic 
degronLOCKR to control protein removal in bacteria. We modified our LOCKR 
system to include a GFP fused Switch with the conserved ssrA degron, an 11-residue 
tag that promotes robust protein degradation by endogenous proteases in E. coli 
and other bacterial species (bacdegronLOCKR). Pilot experiments using 
bacdegronLOCKR in E. coli revealed removal of proteins upon both specific and 
non-specific Key induction, as evidenced by reduced GFP fluorescence. Our future 
work aims to optimize the specificity of the bacdegronLOCKR system to regulate 
protein removal in bacteria. We anticipate the bacdegronLOCKR could have the 
ability to manipulate bacterial proteins in a variety of ways, offering an innovative 
tool for novel degron-based antibiotics. 

7 Effects of caffeine and alcohol co-consumption and withdrawal in 
adolescent mice 
Anna Johnston, Wesolowski, J., & Berry, J.N. 
Butler University 
 
The use of energy drinks in combination with alcohol is heavily on the rise in 
younger populations. Previous studies have shown this drug combination leads to 
feeling less subjective effects of alcohol intoxication including perceived motor 
coordination and headaches (Ferreira, 2006). This reduced feeling of subjective 
effects of intoxication may lead to increased alcohol consumption while objective 
measures such as BAC are unaffected and continue to increase. Due to these 
previous findings of the negative effects the combined ingestion of alcohol and 
caffeine has on adolescents, this experiment has been designed to further 
understand the entirety of these effects. The objective of the current study is to 
examine consumption of and withdrawal from caffeine and alcohol in adolescent 
mice. Further, this study will investigate protracted withdrawal into adulthood as 
well as changes in levels of the rodent stress hormone corticosterone. In this study, 
C57BL/6J adolescent mice (n=32, 16 males and 16 females) will be purchased at 4 



weeks and subsequently have intermittent access (24 hours on followed by 24 hours 
off) to the experimental bottle for 28 days. The experimental bottles for each group 
will contain either caffeine (0.015% w/v), alcohol (10% v/v EtOH), water, or 
caffeine+alcohol at the previous concentrations. Withdrawal symptoms, using an 
open field test, and plasma corticosterone levels will be examined 5-6 hours after 
the experimental bottles are removed on day 28. Data collection is ongoing and 
planned completion for early spring 2024. Consumption data will be analyzed 
utilizing a series of 2 (sex: male vs. female) x 4 (week) mixed factors ANOVAs; open 
field test and corticosterone data will be analyzed using separate 2 (sex) X 4 
(treatment group) mixed factor ANOVAs. Previous findings from our lab have found 
that male adolescent mice consume more alcohol when combined with caffeine in 
comparison to these drugs when given individually, whereas female adolescent mice 
do not show this pattern. Given our previous data, we hypothesize that male 
adolescent mice will consume more alcohol + caffeine when exposed to the 
combination of these drugs and that this will lead to worsened behavioral outcomes 
during withdrawal as well as elevated corticosterone levels compared to mice 
exposed to either drug alone. This study will further previous findings from our lab 
by seeing if the combination of these drugs results in worsened withdrawal 
outcomes that linger into early adulthood. 

8 Effects of a Pesco-Vegetarian Diet and Supplements on Protection 
Against Oxidative Stress 
Annastasia Hutchings, Kaitline Martin, Hisako Masuda 
Indiana University Kokomo 
 
Free radicals are among some of the leading factors that contribute to aging and 
human disease. Oral consumption of antioxidants has been shown to decrease the 
amount of free radicals in blood. In this study, we investigate the effects of a pesco-
vegetarian-based diet with the additional consumption of ginger and curcumin 
supplements on the free radical scavenging capacity of blood samples. Participants 
between the ages of 18 and 45 were on this diet for one week. The antioxidant 
capacity of blood serum was assessed by reaction with a free radical 2,2-diphenyl-1-
picryhydrazyl (DPPH). Fluorescence imaging was employed to determine the level 
of protection against DNA damage following treatment with hydrogen peroxide. The 
extent of DNA damage was assessed by measuring the intensive mobility of DNA 
fragments in low-melting-point agar. This presentation will discuss the preliminary 
data obtained from 47 participants. 

9 Pyrrolidine Derivative Targets Actin Cytoskeleton in MCF-7 Breast 
Cancer Cells 
An Pham, Dr. Jeff Hansen, Dr. Sarah Mordan-McCombs 
DePauw University 
 
Breast cancer stands as the leading cause of death and a malicious affliction among 
women. Its intricate pathogenesis demands continual endeavor in therapeutic 
innovations to improve and diversify courses of treatment, especially in the cases of 
advanced metastatic and triple-negative breast cancer where the prognosis is 
significantly less promising. Appraisals of antitumor effects in various chemical 
designs have introduced compounds containing pyrrolidine derivatives as a 
potential avenue. Dr. Jeff Hansen’s lab at DePauw has successfully synthesized a 
pyrrolidine derivative that demonstrated substantial antitumor activity on MCF-7 
breast cancer cell line.  
 



This research is a further investigation into the mechanism of action in which this 
compound impacts tumor cell viability. In the preliminary tests, our pyrrolidine 
derivative showed indicators of an inhibitor against MCF-7 cell growth and cell 
migration, however, this needs further inspection. There are multiple ways that the 
compound can affect the cells but based on previous indications, there is a great 
likelihood that the pyrrolidine derivative can induce apoptosis (cell death) and 
interfere with the cytoskeleton of the cell. In this experiment, MCF-7 cells were 
treated with increasing concentrations of the compound. Actin staining was used to 
delineate the cytoskeleton structure of the cells after 24-hour treatment. The results 
reveal the implication of pyrrolidine derivative capable of impacting both early and 
late-stage breast cancer cells 
 

10 Understanding Coronary Artery Development and Regeneration via 
myocardial hypoxic triggered progenitors such as VEGF-R2 and SOX 17 
Bright O. Afranie, Chhiring Sherpa, Alyx Panoncillo, Felix Addo, and Bikram 
Sharma, Ph.D.  
Ball State University 
 
Coronary Artery Disease (CAD) is a significant contributor to global mortality, with a 
particularly profound impact in the United States. The intricate process of coronary 
artery development begins with the formation of the endothelium during embryonic 
stages. Research in mice has pinpointed the sinus venosus and endocardium as 
crucial sources of coronary endothelial progenitors. Under low oxygen conditions 
(hypoxia), Vascular Endothelial Growth Factors (VEGFs), notably VEGF-A/VEGFR-
2, play a vital role in guiding coronary growth through the endocardium pathway. 
Expanding on previous findings, this study delves into the signaling pathways 
mediated by SOX17 and VEGF-R2 as potential downstream effectors of hypoxia in 
regulating coronary vessel development within the ventricular myocardium. To gain 
a comprehensive understanding of how coronary vessels develop throughout the 
embryonic heart under the influence of myocardial hypoxia, the Cre-loxP gene editing 
system is utilized. Specifically, Nkx2.5Cre+ER; VHL flox/flox mice are employed to 
delete the VHL protein, targeting cardiac progenitor cells and early cardiomyocytes. 
However, during the breeding process, the desired Nkx2.5CreER+; VHL flox/flox and 
VHL flox/flox mouse lines only resulted in heterozygous transgenic mice 
(Nkx2.5Cre+ER; VHL flox/+), representing partial hypoxia. These mice are then 
crossed with VHL flox/flox mice to generate embryos for experimentation. 
Subsequent RNA extraction and qPCR analysis of heart tissues are conducted to 
assess levels of Hif-1α, Vegfr2, and Sox17 between control and heterozygous cKO 
groups. This study sheds light on the molecular pathways involved in coronary 
angiogenesis under hypoxic conditions, offering insights that may contribute to 
potential therapeutic interventions aimed at repairing and regenerating damaged 
coronary arteries, thereby addressing the clinical challenges posed by CAD. 

11 Inhibition of Pro-Apoptotic Proteins by Normal and Silenced HSP27, 
HSP70, and HSP90 in Chemoresistant Etoposide-Treated Jurkat Cells 
Bryce H. Harman and James B. Olesen 
Ball State University 
 
T-cell acute lymphoblastic leukemia (T-ALL) is defined as an aggressive form of 
cancer that results from the over-proliferation of immature T-cells, or white blood 
cells (WBCs), and has a poor relapse rate of 20% and subsequent outcome for 
patients. These WBCs are found in the blood system and lymphatic system making 



T-ALL a systemic cancer, creating a challenge for therapeutic approaches to 
specifically target these WBCs as they are chemoresistant. Additionally, a majority 
of T-ALL cases has been linked to an aberrant expression of TAL-1. More 
specifically, TAL-1 is a transcription factor involved in leukemogenesis and it is 
thought that TAL-1 may help upregulate anti-apoptotic proteins, which could 
involve the heat shock protein family (HSPs). Of these proteins,  HSP27, HSP70, 
and HSP90 have been a focal point for cancer research to determine their potential 
role in cancer progression. HSPs have been shown to contribute to oncogenesis 
through the inhibition of a pro-apoptotic response when an apoptotic response is 
either elicited inside or outside of the cell. This research set out to determine the 
expression and localization of HSP27/70/90 using Western blot and 
immunofluorescence respectively, and how these proteins could lead to potential 
future therapeutic directions for T-ALL patients. For this research, Jurkat cells will 
be used as a model system for T-ALL and abnormal TAL-1 expression, and the 
chemotherapeutic drug etoposide will be used to simulate chemotherapy for cancer 
cells in vitro. Current findings suggest contribute to the chemoresistance in T-ALL 
and could be a future target for treatments along with etoposide. 

12 Antimicrobial and Cytotoxic Effects of Bothrops atrox Snake Venom 
Daryush Mansuri, Dr. Jeffrey Pruet, Dr. Patrice Bouyer, Dr. Danielle Orozco-
Nunnelly 
Valparaiso University 
 
Bothrops atrox, a snake species endemic to South America, is often associated with 
traditional medicinal practices due to its therapeutic potential against various 
diseases. Recent studies have identified the presence of unique peptides, enzymes, 
and proteins in the venom of similar snake species, suggesting their roles in 
inhibiting the growth of specific bacteria and showing cytotoxic effects against 
certain mammalian cell lines. Therefore, this research project aims to explore the 
antimicrobial and cytotoxic properties specifically of B. atrox venom by screening 
aqueous venom extract against twelve distinct prokaryotic and eukaryotic 
microorganisms (using a Kirby-Bauer disc diffusion assay), in addition to one colon 
cancer cell line (using the MTT cell viability assay). Thus far, the aqueous B. atrox 
venom extract (at 1 mg/disc) was found to inhibit growth of both Gram-positive and 
Gram-negative bacteria, with little activity against the fungal organisms tested, and 
cytotoxic studies are also underway using colon cancer cells. We are simultaneously 
in the process of using reverse-phase column chromatography to isolate the active 
compounds present. Such compounds would then be identified using analytical 
chemistry techniques (like mass spec and NMR). The underlying objective of this 
work is to eventually isolate and characterize the therapeutic compounds 
responsible for these specific activities. These data highlight the importance of 
natural remedies as an important pharmaceutical resource at a time when 
antimicrobial and anticancer drug discovery has plateaued. 
 

  



13 Determining the Role of DHX36 in the Progression of C9orf72 
ALS/FTD 
Dylan Seiler 1, Quinn Anderson 1, Taylor Karns 1, Michael Reisinger 1, Siara 
Sandwith 1,4, Evan Rogers 1, Emma Eubank 1, Lola Hanchar 1, Abbey Wiggam 1, 
Omar Habous 1, Jim Vaughn 2, Yuh-Hwa Wang 3, Peter K. Todd 4, Lindsey Hayes 
5, Philip Smaldino 1 
1 Ball State University, 2 Nanomedica Inc., 3 University of Virginia, 4 University of 
Michigan, 5 John Hopkins School of Medicine 
 
Frontotemporal dementia (FTD) and amyotrophic lateral sclerosis (ALS) are both 
deadly neurodegenerative diseases lacking effective treatments. FTD is 
characterized by changes in mood, behavior, and executive control, whereas ALS is 
associated with stiffness, muscle wasting, and general motor function decline. 
Despite their different clinical manifestations, there is an interesting overlap 
between these two diseases. A hexanucleotide repeat expansion (HRE) of the 
sequence GGGGCC (G4C2) in intron 1 of C9orf72 has been identified as the most 
common genetic cause of ALS and FTD (collectively termed, C9 ALS/FTD). Healthy 
individuals typically have 2-30 repeats whereas C9 ALS/FTD patients can have 
100’s to 1000’s of repeats. This HRE contributes to ALS/FTD by at least two general 
mechanisms: gain of toxicity and haploinsufficiency. Haploinsufficiency is a result 
of the loss of the protein C9ORF72. Gain of toxicity manifests in two forms, RNA 
foci and toxic dipeptide repeats (DPRs). RNA foci sequester RNA binding proteins 
important to many cellular processes including splicing and translation. DPRs arise 
from the non-canonical repeat associated non-AUG translation (RAN translation), 
and DPRs form aggregates in cells that disrupt protein homeostasis, nuclear 
transport, and induce cellular stress. As a G-rich sequence, the G4C2 HRE can form 
stable DNA and RNA structures known as G-quadruplexes, which modulate 
transcription and translation respectively. DHX36, aliases RHAU and G4R1, is the 
major G-quadruplex helicase in human cells, able to tightly bind and resolve G-
quadruplexes. We and others have shown that knock down of DHX36 in human cell 
lines significantly reduces DPR abundance, suggesting a role in C9 ALS/FTD. 
However, the in vivo role of DHX36 in the progression of C9 ALS/FTD is not 
known. Utilizing a novel transgenic mouse model, we are extending our cell line 
studies to further determine the role DHX36 in C9 ALS/FTD in vivo, potentially 
identifying DHX36 as a novel therapeutic target.  

14 The roles and regulation of BCL-xL in T-cell Acute Lymphoblastic 
Leukemia 
Emmanuel Yaw Agyei and James Olesen, Ph.D.  
Ball State University. 
 
Each year in the United States, around 6540 people between the ages of 1 and 19 are 
diagnosed with Acute Lymphoblastic Leukemia (ALL). ALL is comprised of 
subtypes, which include B-cell acute lymphoblastic leukemia (B-ALL) and T-cell 
acute lymphoblastic leukemia (T-ALL). B-ALL predominates, accounting for 85% of 
cases and receiving more attention than T-ALL, which represents 10-15% of 
pediatric and 25% of adult ALL cases. T-ALL is an early-stage lymphoid disorder 
found primarily in the bone marrow, mediastinum, central nervous system, and 
lymphoid organs. T-ALL patients show poor response to chemotherapy. 
Importantly, a subset of these patients does achieve complete recovery with 
chemotherapy, but only 50% survive beyond 5 years. T-ALL is mostly initiated by 
ectopic expression of TAL-1 gene. Normally, this gene encodes a transcription factor 



that controls other genes important to blood cell development. However, it is 
thought that TAL-1 can affect the expression pattern of BCL-xL. BCL-xL is an anti-
apoptotic protein that is important in the survival and proliferation of cells. This 
protein negatively regulates the permeability of the mitochondrial membrane and 
the release of cytochrome C to prevent apoptosis. It is thought that overexpression 
of BCL-xL may allow cancer cells to become resistant to apoptotic induction which 
is one of the main challenges of current treatments. To study T-ALL in vitro, the 
Jurkat cell line provides an ideal model system since TAL-1 is abnormally expressed 
in these cells. First, we wanted to determine if BCL-xL expression increases or 
decreases after Jurkat cells are treated with etoposide (chemotherapeutic drug). We 
found from Western blot analysis that BCL-xL expression increased as etoposide 
concentration increased (0 µM (control), 1 µM, and 5 µM). Furthermore, BCL-xL 
localization in Jurkat cells was examined by immunofluorescence technology. We 
found that this protein was localized in the cytoplasm and expression increased with 
higher etoposide concentration. Since expression of BCL-xL increased with drug 
treatment, it might be a key player involved in the chemotherapeutic resistance 
observed in T-ALL. Together, these results enhance our understanding of how BCL-
xL blunts apoptotic induction in T-ALL after chemotherapy and underscore the 
importance of targeting BCL-xL to enhance treatment efficacy.  

15 Discovering the Mechanism by which Ste24 Promotes Degradation of 
Translocon-Clogging Proteins 
Emmanuel Akoto and Eric M. Rubenstein  
Ball State University 
 
Regulated proteolysis is paramount to maintaining cellular homeostasis. Aberrant 
proteins accumulating in cellular compartments such as the endoplasmic reticulum 
(ER) must be degraded to avoid harming cells. The ER experiences stress when 
proteins clog translocons (channels that selectively allow ER entry of proteins). 
Translocon clogging has been implicated in Type II Diabetes. Degradation of 
translocon-clogging proteins is mediated by several conserved Translocon Quality 
Control (TQC) mechanisms. One mechanism requires the protease Ste24 to clear 
proteins that clog translocons. While recent studies indicate TQC ubiquitin ligases 
Hrd1 and Ltn1 promote proteasomal degradation of translocon-clogging proteins, 
how Ste24 substrates are degraded is unknown.  Our objective is to determine if 
Ste24 promotes proteasomal or vacuolar degradation of translocon-clogging 
proteins in a Saccharomyces cerevisiae model system. Inhibition of liable 
degradative pathway(s) will stabilize substrates. We plan to assess stability of a 
model translocon-clogging protein (“Clogger”) after inhibiting either the 
proteasome or vacuole (with drugs MG132 or PMSF, respectively). We are 
generating yeast strains to conduct these studies. We deleted PDR5 (which encodes 
a drug efflux pump) to sensitize yeast to MG132. Similarly, PEP4 (which encodes 
one of two major vacuolar proteases) must be deleted to sensitize yeast to PMSF. 
Further, because Hrd1 and Ste24 have overlapping function, it is necessary to use 
yeast strains with HRD1 deleted. We generated a hrd1 pdr5 strain and 
confirmed PDR5 deletion does not impact Clogger degradation in the absence of 
MG132. We also confirmed MG132 strongly inhibits proteasomal degradation of a 
control substrate in pdr5 yeast. We will knockout PEP4 in hrd1 pdr5 yeast 
and assess Clogger abundance following proteasome or vacuolar inhibition through 
cycloheximide chase experiments. These results will provide molecular insight into 
Ste24, whose function in translocon-clogging protein degradation may be exploited 
for diabetes treatment. 



16 Further Investigation of Estrogen’s Effect on Filamentation in Candida 
albicans in Liquid Media 
George Gundelach*1, Idalia Zachara*2, Sara Tewoldemedhin2, Caleb VanArragon 
2, Anita Coleman 2, Riquail Gibson 2, Gagan Kaur 2, Tiffany Kolba 2, Patrice G 
Bouyer2 (*equally contributed authors)  
1 Ivy Tech Community College, 2 Valparaiso University 
 
Candida albicans is a commensal yeast found in the human gut microbiome which 
is capable of changing morphology to a virulent filamentous form under certain 
physiological conditions. Blood estrogen (E2) levels have been implicated in several 
studies to increase when C. albicans invasions are most common (i.e. pregnancy). 
To investigate this, C. albicans cultures were observed for filamentation after 
exposure to 0.1 nM E2. Fetal bovine serum (FBS, 10% Vol/Vol) was used as a 
positive control to induce filamentation. FBS + E2 was used to test whether E2 
reduces filamentation in filament-inducing conditions. While similar studies have 
been conducted, many used different media and reported conflicting or inconclusive 
results. To eliminate this variable, these conditions were tested across three 
different media broths: minimal, spider, and YEPD. Cultures were allowed to grow 
for two days, with observations made once per day. Five pictures were taken in 
random locations on a slide of a sample of each culture both days. Every photo was 
scored either zero if filaments were not present or one if filaments were visible, with 
a maximum possible score of five per culture per day. We used this to approximately 
quantify the amount of filamentation present in each culture. Using a regression 
analysis, our results showed that overall, FBS and FBS+E2 showed significant 
increases in filamentation compared to control (P<0.01). However, E2 had neither a 
significant positive, negative, synergistic, nor antagonistic effect on filamentation in 
any of the three media. In Spider media, FBS did not significantly increase 
filamentation compared to control, but this result is considered expected, as Spider 
media alone is known to promote filamentation. In conclusion, 0.1 nM E2 did not 
significantly increase or inhibit C. albicans filamentation in any of our conditions or 
in any of our different media.  

17 The effects of Notch signaling on fusion 
Henry Giesel, Ian Burns, Mark Poole, John Rich, Erika B. Sorensen 
Wabash College 
 

In animals, cells communicate to respond to the environment, regulate 
development, and to accomplish organismal tasks.  Notch signaling is a conserved 
communication pathway that is found in all animals and when perturbed, can cause 
a variety of cancers or disease. One important gene central to Notch signaling in C. 
elegans is sel-8, a transcription factor necessary for development, including vulva 
formation (egg-laying apparatus) and the production of sperm and eggs (gametes). 
Another gene in C. elegans, eff-1, is a cell fusogen known to be repressed by Notch 
signaling in the digestive system. Fusogens mediate cell–cell fusion, which is critical 
for the merging of eggs and sperm, and in organ development. Few fusogens have 
been identified in humans, necessitating their study in simpler animals like the 
worm C. elegans. Although there is substantial information about each gene, their 
relationship is not well understood. We hypothesize that sel-8 prevents eff-1 
expression during gamete and vulval development; therefore, we predicted that 
depletion of both genes would result in eff-1 phenotypes only (epistasis). To test 
this, we developed feeding RNAi vectors using Gibson assembly to deplete each 
gene individually and simultaneously (dual vector). We observed that animals with 
both genes depleted had sterile and embryonic lethality phenotypes most like 



animals with eff-1 depletion only, which partially supports our hypothesis. This 
study suggests that Notch signaling may play an important role in regulating 
fusogen expression during gamete development in C. elegans and potentially in 
other animals, including humans. 
 

18 Cytotoxicity Assays and Cell Viability 
Jalyn Jackson, Wei Shi 
Ball State University 
 
The goal of this research is to explore pharmaceutical and biological possibilities of 
an under-investigated bioactive natural chemical Ipomoeassin F. Ipomoeassin 
F  (Ipo F.) is a macrocyclic glycolipid found in Ipomea squamosa,  Morning Glory 
plants. Other members of the natural product including A,D and F are potent in 
antitumor activity with IC₅₀ nanomolar values in the lower concentrations. This 
research focuses on glycoconjugates in pair with cell viability in testing the 
cytotoxicity of ring-opened analogues using Ipomoeassin F on cell line MDA-MB-
231. 

19 An investigation on XIAP as a potential chemotherapeutic target for T-
cell Acute Lymphoblastic Leukemia 
Jason Fivush and James Olesen 
Ball State University 
 
T-cell acute lymphoblastic leukemia (T-ALL) is a cancer that is caused by the 
excessive replication of white blood cells in their immature form. T-ALL research 
has many different uncharacterized components that may play a role in apoptotic 
resistance, which impacts the viability and life of a cell when under immense 
leukemogenic stress. The focus of this research is to examine the X-linked inhibitor 
of apoptosis protein (XIAP) and its potential role in the regulation of apoptosis in T-
ALL. The importance of understanding the mechanistic contributions of certain 
proteins is vital to cancer patients who contract T-ALL. The research being 
presented in this study suggests that XIAP is potentially crucial to the survival of 
cancer cells, and thus a good target for chemotherapeutic treatments of T-ALL. 
XIAP contributes to cell viability by acting as an inhibitor of apoptosis and thus 
promotes resistance to chemotherapy and similar medical treatments. The results 
obtained in this study indicate that XIAP expression increases in Jurkat whole cell 
lysates as etoposide concentration increases from 0 μM (control) to 1 μM. This 
suggests that apoptotic resistance via XIAP expression is high under 1 μM 
conditions and at 5 μM conditions, XIAP expression or resistance is reduced to a 
comparable control level. Furthermore, immunofluorescence data supports the 
Western blot data where XIAP expression in cells is low at 0 μM, then increases at 1 
μM, and decreases under the 5 μM treatment to resemble the control level. Thus, 
increased XIAP expression may contribute to the increased cell viability or 
apoptotic resistance seen in T- ALL. Even though the current survival rate of T-ALL 
cancer patients is high, those who relapse have a much lower survival rate. 
Increasing survival rate is possible only upon further characterization of potential 
druggable targets for chemotherapeutic treatments such as those that would target 
XIAP. 

  



20 Characterizing the relationship between phospholipid synthesis and 
protein quality control 
Jacob M Miller, Eric (VJ) Rubenstein, Christopher J Indovina, Samantha M Turk 
Ball State University 
 
Phospholipids are an essential component of the plasma membrane, creating a 
selective barrier between the inside of a cell and its external environment. The cell 
membrane is necessary for cell signaling, movement, and cellular division. Impaired 
phospholipid synthesis is implicated in human diseases such as Alzheimer’s, 
Parkinson’s, and type 2 diabetes. The relationship between phospholipid synthesis 
and protein quality control remains poorly characterized. Previous work 
demonstrated that impaired phospholipid synthesis via deletion of INO4 results in 
stabilization of the Hrd1 substrate Deg1*-Sec62, a model engineered protein that 
clogs the endoplasmic reticulum (ER) translocon in Saccharomyces cerevisiae. 
INO4 encodes a master transcriptional regulator required for the synthesis of 
several phospholipids; we sought to determine whether selectively disrupted 
phosphatidylcholine synthesis results in similarly impaired degradation of Deg1*-
Sec62. Using cycloheximide chase and western blot analysis, we demonstrated that 
selective phosphatidylcholine synthesis impairment results in modest stabilization 
of Deg1*-Sec62, compared to INO4 deletion. INO4 deletion also reduces Deg1*-
Sec62 glycosylation, which occurs following translocon engagement. We 
hypothesized stabilization of Deg1*-Sec62 following INO4 deletion occurs due to 
impaired translocation and subsequent impaired localization of protein quality 
control machinery at the ER. We therefore sought to determine if INO4 deletion 
results in impaired translocation using model ER-targeted proteins. 

21 Effect of Loss of KAR3 on Protein Translocation 
Kieran P. Claypool, Jacob M. Miller, Samantha M. Turk, Christopher J. Indovina, 
Ellen M. Doss, Kyle A. Richards, Mahmoud M. Daraghmi, Eric M. Rubenstein 
Ball State University 
 
All eukaryotic cells use specialized channels called translocons to move (or 
translocate) proteins across the endoplasmic reticulum (ER) membrane so that they 
may reach their ultimate destination, such as the extracellular space. Several 
situations can lead to translocons becoming dysfunctional or blocked, preventing 
cells from functioning properly. Cellular fitness depends on proper translocon 
function and the ability to unclog translocons. The factors that control translocon 
function have not been completely characterized.  KAR3 is a gene in S. cerevisiae 
involved in karyogamy, the process by which haploid eukaryotic nuclei join. KAR3 
has a human homolog in KIFC1. KAR3 has also been shown to have a relationship 
with the systems by which cells unclog translocons. Studies performed by the 
Rubenstein lab indicate that strains of yeast lacking KAR3 exhibit impaired 
degradation of aberrant proteins at the ER, including translocon-clogging proteins 
and misfolded ER proteins. We hypothesized that this is because KAR3 is required 
for efficient protein translocation. We predicted that cells lacking KAR3 would 
experience impaired translocation of ER-localized proteins. We tested this 
hypothesis by assessing the ER import of model post- and co-translationally 
translocated proteins. We showed that yeast lacking KAR3 exhibit impaired 
translocation compared to wild type yeast. Further research to investigate the 
mechanism by which translocation is impeded in yeast cells lacking KAR3 may lead 
us to better understand human diseases involving impaired protein degradation 
such as Alzheimer’s or Type II Diabetes. KAR3’s human homolog KIFC1 is 



upregulated in many kinds of cancer. Maintaining efficient translocation may be 
critical for cell proliferation in these cancers. 

22 Evaluating KIF14 and GnRHR in Breast Cancer and Paclitaxel 
Chemoresistance 
Oluwasemilore O. Akinola-Afolabi1, Sanskruti Mahajan2, Hannah Mullinax2, 
Dr. Keeley Cleghorn3, and Dr. Catherine E. Steding2  
1Marian University, 2Marian University College of Osteopathic Medicine, 3Saint 
Mary-of-the-Woods College 
 
Breast cancer (BC) remains of clinical importance with over 310,000 new cases and 
more than 42,000 deaths anticipated for American women in 2024. Identifying new 
targets and obtaining a better understanding of signaling is critical to developing 
more effective therapeutic approaches capable of combatting this ongoing medical 
challenge. Resistance to treatment either initial or acquired significantly contributes 
to this issue and remains an important avenue of study.  Preliminary findings have 
identified microtubule regulation and hormone signaling as having potential roles 
in the transition of a sensitive cell to a resistant state. Of specific interest were 
Kinesin family member 14 (KIF14), a component in a vast number of processes, and 
gonadotropin-releasing hormone receptor (GnRHR) signaling that is responsible 
for cellular regulation of reproductive cells. Dysregulation of kinesins is shown to 
alter cellular behaviors including cellular proliferation and apoptosis. Hypotheses 
suggest the GnRHR signaling pathway alters apoptotic pathways and drug efflux 
pumps, yet its definite role in chemoresistance is still unidentified. High levels of 
KIF14 expression were linked to increase in tumor grade and more severe prognosis 
while altered GnRHR levels could correlate with improved outcomes, indicating 
that both molecules could be important regulators. The purpose of this study was to 
evaluate the roles of KIF14 and GnRHR in BC and elucidate their potential role in 
altered responsiveness to paclitaxel. Using a CRISPR-Cas system to knockdown 
activity, responses to paclitaxel treatment were evaluated. Findings indicate that 
suppression of KIF14 could enhance the activities of paclitaxel while suppression of 
GnRHR reduces its efficacy. The viability of these as targets or the role that 
increased activity can play remains to be determined. Overall, results of this project 
demonstrate that further investigations into these key processes and their 
interaction with one another could provide additional information into 
chemoresistance and BC cellular behavior. 

23 Initial phenotypic examination of spalt major and spalt-related, 
Drosophila orthologs of human zinc finger genes associated with 
congenital heart defects 
Mofazzal K. Sabbir 1,2, Karim Zaher 1,2 , M. Rezaul Hasan 1,2,3, Rajnandani 
Katariya 1,2,3 Kuncha Shashidhar 1,2, and Shaad M. Ahmad 1,2,3  
1Department of Biology, Indiana State University, 2 The Center for Genomic 
Advocacy, Indiana State University, 3 Rich and Robin Porter Cancer Research 
Center 
 
Mutations in the human zinc finger transcription factor-encoding genes SALL1 and 
SALL4 lead to Townes-Brocks Syndrome and Duane-radial ray Syndrome (Okihiro 
Syndrome) respectively, both of which exhibit congenital heart defects.  Given the 
conservation of genetic pathways in heart development between mammals and fruit 
flies, we wanted to functionally analyze the cardiogenic roles of spalt major (salm) 
and spalt-related (salr), the Drosophila orthologs of these mammalian SALL 



genes.  Since salm and salr are paralogs separated by an intergenic region, 
phenotypic analysis of these genes in the context of heart development has been 
complicated by previously existing mutations associated with these genes being 
present in the intergenic region and thus proving difficult to attribute to just one of 
these paralogs, and the prospect of functional redundancy between the two 
paralogs.  To address these issues, we have generated null mutations with CRISPR 
exclusively in each of these two genes by deleting only critical protein coding regions, 
and are also using Df(2L)Exel6029, a deficiency (deletion) which eliminates the salm 
and salr genes exclusively from the Drosophila genome.  The tubular heart of a wild-
type Drosophila embryo is composed of two rows of bilaterally symmetrical 
myocardial cells, with contralateral hemisegments of these cells from the left and 
right sides of the embryo pairing and aligning perfectly along the dorsal midline.  In 
contrast, embryos homozygous for the Df(2L)Exel6029 deficiency, i.e. those lacking 
both salm and salr functions, exhibit hearts with dilated lumens, contralateral 
myocardial hemisegments failing to align with each other along the anterior-
posterior axis, and individual myocardial cells misaligned with their immediate 
neighbors.  We will use our CRISPR-generated null mutations of salm and salr to 
determine which of these genes are necessary for proper cardiac morphogenesis and 
compare live imaging of the developing heart to assess how, where, and when the 
described cardiac defects occur.  

24 Testing different methods of total RNA extraction from Candida 
albicans for effective PCR 
Sara Tewoldemedhin1, George Gundelach2 , and Patrice Bouyer1 (* equally 
contributed author)  
1Valparaiso University ,2 Ivy Tech Community College 
 
Candida albicans is a commensal fungal pathogen, and to infect the human body, it 
must penetrate the intestinal mucosal barrier by changing its morphology from 
yeast to filamentous. The risk of candida infections increases during pregnancy and 
estrogen levels are high during pregnancy. Thus, we hypothesized that estrogen 
could act as a signal for C. albicans to become filamentous. In an ongoing study, we 
have looked at the effect of estrogen on filamentation, but our approach was 
qualitative rather than quantitative and could not clearly establish the effect of 
estrogen on filamentation. To get a better understanding of the effect of estrogen we 
have decided to use qPCR to quantify the gene expression of HWP1 involved in 
filamentation. In the literature, it is reported that extracting RNA from fungi is 
challenging because of the cell wall. In our experiments, we have compared 4 
extraction methods a) snap freeze/Trizol, b) zirconium beads/Trizol, c) snap 
freeze/beads/Trizol and d) hot Formamide-EDTA (FAE) extraction. Methods “a, b, 
and c” yield poor RNA extraction ~50ng/µl, measured with a nanodrop. Method “d” 
on the other hand resulted in 300 ng/µl RNA yield and a good RNA quality on 
agarose gel. Using the total RNA obtained from method “d”, we generated cDNA by 
RT-PCR and successfully PCR HWP1 in our samples. In conclusion, FAE total RNA 
extraction is an effective method to obtain good RNA from C. albicans and perform 
PCR. 

25 Mapping of fshr-1 Expression in C. elegans Glial Cells 
Tanner Kutoloski, Jennifer R. Kowalski 
Butler University 
 
Communication between the cells of an organism is integral to its function, 
especially the communication of neurons. Many families of receptors are involved in 



neuronal signaling, with one of the largest being G Protein-Coupled Receptors 
(GPCRs). With the difficulties of studying human receptors, the nematode 
Caenorhabditis elegans was utilized. The GPCR FSHR-1, the sole conserved 
nematode member of a family of human GPCRs, was shown to be integral in 
multiple functions of C. elegans. Expression of fshr-1 has been reported in the 
pharynx, intestine, vulva, and some neurons; however, we and others identified 
additional areas of fshr-1 localization in the head in what appear to be glial cells. 
Further research from our lab and others identified roles for glial FSHR-1 in 
regulating such processes as body size and neuromuscular function. However, the 
specific glial subtypes where FSHR-1 is normally expressed are unknown. Given 
this, a systematic analysis of glial fshr-1 expression was undertaken. Using spinning 
disk confocal fluorescence microscopy, worms expressing fluorescent markers of 
specific glial subtypes, as well as a fluorescent transcriptional reporter for fshr-1 
were imaged and colocalization was assessed in single planes. Images of the pan-
glial marker Pmir-228 showed colocalization with the fshr-1 reporter in multiple 
cells. Subsequent investigations of fshr-1 expression in specific glial subtypes 
revealed fshr-1 expression in all six inner labial socket glia. No colocalization was 
observed in sheath nor socket Amphid and Phasmid glia. A full workup of the 
remaining glial cells of C. elegans lies ahead, which should inform our 
understanding of FSHR function. 

26 De'feet'ing Barriers to Binding: An Analysis of Toeholds in LOCKR 
Thomas Oppman, Precious Ainabor, Nathanial Mertz, Cole Shifferly, Andrew 
Sinkovics, Erika B. Sorensen, & Walter R.P. Novak.  
Wabash College 
 
The ability to control protein expression is essential to understand how different 
proteins function in development and disease. The Latching Orthogonal Cage Key 
pRoteins (LOCKR) system uses protein switches with bioactive peptides that can 
modulate gene expression, alter signaling pathways, control protein-protein 
interactions, or degrade proteins in cells. LOCKR is composed of two components: 
the Switch and the Key. The Switch comprises the Latch, which contains the 
bioactive peptide, and the Cage. The Cage masks the bioactive peptide using 
intramolecular interactions with the Latch, thus keeping the bioactive peptide 
“locked” in the “off” state. Upon the addition of the Key protein, the Key unlocks the 
Latch from the Cage using intermolecular competition thus turning “on” the 
bioactive peptide for biological function. Because the Key-Cage interaction 
determines biological function, understanding what strengthens or weakens this 
interaction is critical. One factor that influences this interaction is the length of the 
toehold, which shortens the Latch relative to the Cage. Our research goal is to 
generate Latches with different toeholds and to identify which toehold variants bind 
Key best. To do this, we used molecular biology to create different Latch toeholds, 
expressed these proteins, and tagged them with a fluorescent molecule. We 
hypothesize that small toeholds will always be “off”, while larger toeholds will 
always be “on.” Our preliminary fluorescence polarization experiments show 
differences in Key binding based on Latch toehold length; further research will 
reveal the optimal toehold length for LOCKR. 

  



27 Taking Out the Trash: Developing a Protein Degradation Assay for 
LOCKR 
William Boswell, Jerry Little, Jordan Carter, Erika B. Sorensen, Walter R.P. 
Novak 
Wabash College 
 
Degrons are protein sequences that signal protein degradation to shape the gene 
expression landscape in living organisms. The Latching Orthogonal Cage/Key 
pRoteins system regulates protein degradation by using degrons (degronLOCKR). 
DegronLOCKR consists of a Switch and a Key. The Switch has an alpha-helical Cage 
and a Latch with a degron motif. The protein Key outcompetes the Latch and 
exposes the degron, evoking degradation of the Switch and the attached protein. We 
seek to optimize degronLOCKR to control protein degradation in C. elegans. We 
designed a fluorescence-based assay where the Switch was fused to Red Fluorescent 
Protein (RFP-Switch). In this assay, we predict a decrease in red fluorescence with 
increasing Key concentrations. However, using this assay, we failed to detect protein 
degradation. We hypothesized that this result could be from either 1) failure to 
obtain full-length RFP-Switch or 2) technical issues with the assay. To overcome the 
first problem, we transformed the RFP-Switch into a new cell line that stabilizes 
RNA. To test the second possibility, we utilized a Western blot experiment. Western 
blotting revealed that Switch degrades almost instantaneously after adding Key. 
These results suggest that we will need to modify the fluorescence-based assay to 
account for the rapid degradation seen under current assay conditions. 

28 The Role of Dfm1 in Degradation of Translationally Stalled 
Endoplasmic Reticulum-Targeted Proteins 
Travis S. Beckett, Katrina A. Procuniar, Eric M. Rubenstein 
Ball State University 
 
Inadequate degradation of aberrant proteins in mammals is linked to 
neurodegenerative disease, creating a necessity to characterize the molecules 
contributing to protein degradation. One class of aberrant proteins is translationally 
stalled endoplasmic reticulum (ER)-targeted 
proteins. These proteins arise for various reasons, including mistranslation beyond 
an mRNA stop codon into the poly-A tail, resulting in the production of a lysine-rich 
region. The electrostatic attraction of this poly-lysine region to the exit tunnel of the 
large ribosomal subunit contributes to stalled translation and translocation. Such 
proteins must be destroyed to prevent cellular harm. The conserved ER 
pseudoprotease Dfm1 has been implicated in proteasomal degradation of specific 
classes of aberrant proteins at the ER in Saccharomyces cerevisiae (budding yeast). 
However, the full breadth of what types of proteins Dfm1 targets for degradation has 
not been established. We hypothesize that Dfm1 is essential in degrading 
translationally stalled ER integral membrane and ER soluble proteins. To test this, 
western blot analyses were conducted in the presence and absence of Dfm1 to 
measure the abundance of engineered, model translationally stalled proteins. 
Additionally, yeast growth assays were conducted to observe the consequence on 
cellular health of the presence of translationally stalled proteins in the absence of 
Dfm1. We found Dfm1 is essential for the efficient degradation of soluble 
translationally stalled ER-targeted soluble proteins. Ongoing analyses are being 
conducted to assess the role of Dfm1 in promoting degradation of translationally 
stalled integral membrane proteins. These data implicate Dfm1 in the proteasomal 
degradation of translationally stalled ER-targeted proteins that may contribute to 
neurodegenerative disease in humans. 



29 Photodegradation of Organic Molecules Catalyzed by Semiconducting 
Nanoparticles 
Garren Horvath, Angel-Esquivel Vazquez, Justine Estes, Tykhon Zubkov and 
Zhihai Li* 
Ball State University 
 
Organic pollutants can be broken down into simpler and more environmentally 
friendly molecules such as carbon dioxide and water by irradiating light. This 
process is called photodegradation and occurs when photons excite the 
nanoparticles, allowing electrons to cross its bandgap.  This movement of electrons 
facilitates reduction-oxidation reactions which allows for the nanoparticle to break 
down pollutants.  Nanoparticles catalyze this process to speed up the reaction.  The 
nanoparticles synthesized in our lab are made into a hollow spherical shape or co-
catalysts.  Data collected though experimentation supports that nanoparticles which 
have been calcinated, given a co-catalyst, and altered into a hollow sphere are far 
more effective at breaking down organic pollutants when compared with their 
unaltered counterparts. 

30 Investigating the effects of Glycerol and Erythritol in AOT Reverse 
Micelles 
Animesh Dali, Dr. Bridget Gourley 
DePauw University 
 
Water is a polar molecule that participates in hydrogen bonding and proton 
transfer. Geometric confinement and water’s interactions with osmolytes (small 
water-soluble compounds) affect the ability of water molecules to hydrogen bond 
and transfer charges. Study of this behavior of water with different osmolytes in 
controlled environments will help us develop predictive models. In our study, we 
have prepared Sodium bis(2-ethylhexyl)sulfosuccinate (AOT) reverse micelles (RM) 
in 2,2,4-Trimethylpentane (Isooctane). Our principal osmolytes were the straight-
chain sugar alcohols glycerol and erythritol. The study of water-osmolyte behavior 
in a reverse micelle's small and confined pool allows us to examine the difference in 
water-osmolyte interaction in a nanoscopic solution compared to the bulk solution. 
We also aim to explore the effects of glycerol and erythritol on the stability of AOT 
reverse micelles.  

31 The Interaction Between Brooker’s Merocyanine and Linde Type L 
Zeolite 
Damon Virgo, Jennifer Holt  
Valparaiso University 
 
Materials chemistry looks at the characterization and application of materials with 
useful or interesting properties. Zeolites are an example of this, and are a porous 
host material that can contain other molecules and show unique properties. Zeolites 
can be used as energy transfer materials or as a microreactor due to their ability to 
organize other guest molecules. The focus of this research aims to clarify the 
understanding of how Linde Type L zeolite interacts with a guest molecule, 
specifically Brooker’s Merocyanine, which was chosen due to its zwitterionic 
character. These chemicals have been studied at length on their own, but together 
not a full fundamental understanding is well established. When combined, 
experimental spectroscopic results indicate that the dye is adsorbed to the zeolite. 
However, BET analysis, which is a gas measurement of internal surface area of the 
zeolite pores, indicates that the dye is not found within the pores of the host 



material. My research project modeled a zeolite L crystal with a Brooker’s 
Merocyanine molecule located at various locations through computational methods 
to determine the binding energy difference of the zeolite pore compared to the outer 
surface. 

32 Degradation of trichloroethylene by Pd@Bi2Ru2O7/BiVO4 Z-scheme 
heterojunction photocatalyst 
Gbemisola Bamiduro and Elsayed Zahran 
Ball State University 
 
Trichloroethylene (TCE) is a prevalent persistent chlorinated organic pollutant in 
groundwater. TCE has been classified as a carcinogen by the EPA, and it has been 
linked to various adverse health problems. In this presentation, we describe the 
synthesis and characterization of a novel Z-scheme heterostructured photocatalyst 
based on Pd@Bi2Ru2O7/BiVO4. We also demonstrate its application in the 
photocatalytic degradation of TCE. The Pd@Bi2Ru2O7/BiVO4 was synthesized using 
an in situ hydrothermal approach followed by the deposition of palladium 
nanodomains on the surface of the photocatalyst. The nanocomposite photocatalyst 
was characterized with X-ray photoelectron spectroscopy, UV-vis diffuse reflectance, 
electron microscopy, photoluminescence spectroscopy, and photoelectrochemical 
analysis. The efficiency of the photocatalyst was demonstrated in the photocatalytic 
degradation of TCE. The degradation of TCE followed pseudo-first-order kinetics 
with rate constants of 0.17 and 0.26 h-1 for Bi2Ru2O7/BiVO4 and 
Pd@Bi2Ru2O7/BiVO4, respectively. The result demonstrated by Pd@Bi2Ru2O7/BiVO4 

proves that the Pd nanodomains substantially improve the separation of the 
photoexcited electrons and holes. The photocatalytic degradation was driven by 
holes, superoxide, and hydroxyl radicals. The novel Z-scheme Pd@Bi2Ru2O7/BiVO4 

nanocomposite photocatalyst has demonstrated promise for application in the 
degradation of other persistent organic contaminants.  

33 Synthesis of Argemone mexicana Inspired Antimicrobial Agents 
Hannah Bhakta, Juan Ostos Hernandez, Brooke Ferkull, Danielle Orozco-
Nunnelly, Jeffrey Pruet 
Valparaiso University 
 
Pathogenic bacterial and fungal infections are some of the leading causes of death in 
the population at large. Antimicrobial-resistant “superbugs” have become a growing 
issue worldwide as well as on the International Space Station, and there is a great 
need to explore new and alternative pathways for fighting these diseases. Through a 
collaborative project, we explored extracts of the Argemone mexicana plant to 
isolate antimicrobial agents found within this plant. We already identified three key 
molecules, notably berberine, which give this plant antimicrobial properties. Guided 
by the structures of these plant-derived molecules, our work focused on designing 
and synthesizing new variants of these bioactive molecules in the hopes of 
discovering new, more potent, drugs. Several of our synthetic variants showed 
promising activity over the original phytochemicals isolated from the plant. 
Specifically, we identified improved bioactivity in the variants after reduction of the 
cationic iminium group. Our work has expanded to include enamine reactions and 
aldol-type condensations using the central nitrogen. These results may pave the way 
for the development of new antimicrobial drugs. 

  



34 Quantification of 11-aminoundecanoic acid, a putative metabolic 
intermediate of nylon 11 biodegradation by HPLC 
Garrett Johnson and Hisako Masuda 
Indiana University-Kokomo 
 
Polyamide plastics, also known as nylons, have become ubiquitous materials in 
consumer and industrial products of all kinds. Consequently, the variety and 
abundance of nylons contributes significantly to plastic pollution, thought to be 
exacerbated by the non-biodegradable nature of these materials. Our recent work 
suggested that bacteria can metabolize nylon 11, a polymer of 11-aminoundecanoic 
acid. Our current research has focused on elucidating the seemingly novel pathway 
by which these organisms seem to metabolize nylon 11, beginning with ongoing 
characterization of the putative depolymerizing enzymes, and the kinetics of the 
metabolic process. We will discuss the HPLC method that we developed to measure 
the concentration of 11-aminoundecanoic acid following derivatization. 

35 Extraction of perfluoroalkyl sulfonates from water using paramagnetic 
ionic liquids 
UFUOMA Benjamin, David Bwambok 
Ball State University 
 
Perfluoroalkyl sulfonates belong to a class of compounds called perfluoroalkyl 
substances (PFAS). These chemicals persist in the environment and have been 
referred to as “forever” chemicals. Perfluorooctanesulfonates are among the most 
common PFAS pollutants. Despite their useful applications these chemicals are 
resistant to degradability resulting in accumulation in the environment. Due to their 
aqueous solubility, most of the exposure to PFAS in humans is through drinking 
water. There are concerns about the toxicity impact of these chemicals to marine 
organisms and human health. This study evaluated paramagnetic ionic liquids with 
varying chemical structures for efficient extraction of perfluorooctanesulfonates 
from water using an optical method. This extraction approach avoids the use of 
toxic organic solvents used. This study assessed the toxicity and recycling of the 
paramagnetic ionic liquids for extraction of perfluorooctanesulfonate pollutants 
from water. 

36 Engineering and computational analysis of Rieske dioxygenases with 
improved activity in the dihydroxylation of benzoates 
Phillip C. Betts, Dr. Jordan T. Froese 
Ball State University 
 
Rieske dioxygenases, a class of enzyme systems found in soil bacteria, play an 
important role in the bacterial metabolism of aromatic “pollutants” in their 
environment. Rieske dioxygenases have long been utilized in organic synthesis due 
to their ability to catalyze the asymmetric dihydroxylation of aromatics to produce 
chiral diene-diol metabolites. Despite their utility, the range of potential applications 
for these green catalysts has been limited by steric and electronic constraints on their 
substrate scopes and activity. 
  
Our work in the Ball State Laboratory for Biocatalysis Research is focused on 
developing new green-chemical tools in the form of engineered enzymes that operate 
in aqueous solutions to help attenuate the reliance of the chemical industry on non-
renewable energy sources. To this end, we have applied multiple mutagenesis 
strategies along with a recently reported high throughput screening platform to 



develop new Rieske dioxygenase variants with improved activity in the cis-
dihydroxylation of benzoates, an important class of Rieske dioxygenase substrates in 
the context of organic synthesis. Computational analysis (homology modeling, 
docking studies, molecular dynamics simulations, and substrate tunnel mapping) of 
the engineered dioxygenases produced in this work has provided important insights 
as to the means by which the introduced mutations improve the activity of the 
engineered enzymes. 

37 Synthesizing Nickel Tungstate Nanomaterials for Photodegradation of 
Environmental Pollutants 
Justine Estes, Sunghoo Hong, Anh Ngoc Vu, Garren Horvath, Tykhon Zubkov, 
Zhihai Li  
Ball State University 
 
Owing to its low band gap and high mechanical stability, nanostructured 
semiconductors have been studied for different applications on the wide spectrum 
of sensors, solar cells, batteries, microelectronics and as a catalyst for water-
splitting and photo-degradation of organic pollutants. The catalytic reactivity can be 
enhanced by tuning the morphology of the nanomaterial itself, along with other 
metal catalyst present. In this project, the focus is creating two types of functional 
nanomaterials: a co-catalyst with a tiny metal crystal on a large nanoparticle and a 
novel hollow sphered nanoparticle using nickel tungstate doped with different 
percentages of silver. Prepared nanomaterials were characterized with different 
techniques, such as transmission electron microscopy (TEM), atomic force 
microscopy (AFM), and X-ray Diffraction (XRD), proving that prepared materials 
have the hollow-sphere shape or co-catalyst configuration. The studies show that 
both the “co-catalyst” and “hollow-sphere” catalysts allow for the rate of 
degradation of organic materials to increase significantly due to the metal present 
and morphology. 

38 Role of microplastic composition and surface charge properties on 
molecular adsorption strength 
Ikechukwu Kanu, Jacob A. Brooks and Mahamud Subir 
Ball State University 
 
Microplastics and nanoplastics (MNPs) are a category of pollutants that are currently 
gaining attention due to their emergence in various ecosystems and have the potential 
to serve as a medium for the transportation of organic contaminants in both 
terrestrial and marine environment. The surface of these microplastic exhibit varying 
functional groups and a diverse array of chemical composition. The main objective of 
this study is to investigate the influence of the aqueous/MNP interfacial environment 
in the adsorption behavior of organic contaminants. By employing the in situ second 
harmonic generation technique, we investigated the impact of MNP surface charge 
on the adsorption of charged and neutral organic dyes. We find that microplastics 
with varying surface functional groups such as styrene, carboxylate, aliphatic amine, 
and amidine, have different degrees of affinity for positively and negatively charged 
SHG dyes, as demonstrated by SHG-based adsorption isotherms. Additionally, we 
characterized the surface composition of pristine microplastics using infrared 
spectroscopy and determined their size and zetapotential via dynamic light 
scattering. Results indicate that Coulombic interaction is the main driving force for 
the MNPs and dye interaction. Furthermore, temperature-dependent studies of 
DASPI on polystyrene, polystyrene carboxylate, and polystyrene aliphatic amine, 



provide additional thermodynamic parameters (∆𝐻𝐻 and ∆𝑆𝑆), which will be discussed 
to the potential mechanisms of binding.  

39 Human Impacts to the Groundwater Resource in SW Indiana 
Peter D. Bittner and Paul K. Doss 
University of Southern Indiana 
 
Since 2004, the University of Southern Indiana (USI) has monitored groundwater 
altitude in the Inglefield Sandstone aquifer in Southwestern Vanderburgh County, 
IN, an important domestic water source. A shallow well (EMW) and deep well 
(WMW) penetrate the aquifer to depths of 18m and 34m respectively. Pressure 
transducers record hourly groundwater altitude in the two groundwater monitoring 
wells and manual measurements confirm instrument measurements. Manually 
collected data at the USI Groundwater Monitoring Lab are contributed to the USGS 
Groundwater Levels for the Nation program.  

Water levels in the shallow aquifer are approximately 30cm higher than the 
deep well, indicating the area is a groundwater recharge zone. Groundwater levels 
respond as much as 15cm to barometric pressure changes on a scale of hours, daily 
fluctuations up to 3cm from Earth tidal stresses, and yearly responses up to 30cm 
from annual recharge and discharge. Precipitation frequency and intensity influence 
groundwater levels substantially, as do patterns of groundwater use. Long-term 
groundwater levels in the Inglefield Sandstone aquifer have risen by more than a 
meter since 2004, at an average rate of 6.7cm/yr . Rising groundwater levels in our 
study contrast with other USGS monitored wells in Southern Indiana.  

Recent climate change induced increase of Midwest US precipitation and 
modifications to local groundwater use are potential drivers for the observed 
groundwater level changes in the Inglefield Sandstone aquifer. Over the past twenty 
years, hundreds of nearby residents have switched to the local public water source, 
abandoning their domestic well supply. As a result of this transfer, Evansville public 
water, drawn from the Ohio River, is available to recharge the local aquifer through 
septic systems which are still in use. Manipulation, and subsequent alteration, of 
local and regional water cycles is evident from long-term, high-resolution 
environmental monitoring of hydrologic variables. 

40 Native or Nativar? Determining the Plant-Soil Feedbacks of Native and 
Nativar Indiana Prairie Plant Species 
Madison Stoltz, Heather L. Reynolds 
Indiana University 
 

Native plants have gained popularity for their multiple benefits to wildlife. 
However, nurseries tend to sell nativars in place of wild type native plant species. 
Nativars are variants of natives that are naturally occurring or bred for specific 
desirable traits. It is unclear whether nativars are ecologically similar to wild type 
natives. Here, we aim to assess the belowground effects of wild types and nativars of 
various prairie species by examining plant-soil feedback interactions. Plant-soil 
feedback (PSF) is the process by which plants influence con- or heterospecifics via 
alteration of biotic and/or abiotic soil properties. Although wild types and nativars 
of the same species have different traits, such as petal color or number, we predict 
that belowground interactions do not differ. We measured net pairwise PSF 
interactions between wild types and two nativars for four native Indiana prairie 
plant species. Preliminary results indicate negative or neutral net pairwise PSF for 



most wild type-nativar pairs. However, two wild type-nativar pairs demonstrated 
net positive PSF that favored the nativar. These results suggest that some nativars 
may result in exclusion of the corresponding wild type genotype over time. 
Considering these results, it is important to continue to explore the implications of 
choosing a nativar over a native.  

41 The ecology of Otter Creek pre-removal of Markle Mill Dam, Terre 
Haute, Indiana 
Jenna Blanton, Sarah Simmons, Jeffrey Stone, Aaron Gooley, Rusty Gonser 
Indiana State University 
 
Aging low-head dams are being removed from rivers across the United States. While 
removal is intended to have positive effects on river ecology, short-term effects can 
be negative, and more study of the ecological impacts of low-head dam removal is 
needed. Recently, Markle Mill Dam was removed from Otter Creek just outside of 
Terre Haute, Indiana. Prior to its removal we implemented a BACI (Before-After-
Control-Impact) study to evaluate the effects on the habitat and wildlife of Otter 
Creek with Bridgeton Mill Dam serving as a control site. In summer and fall of 2023 
we collected pre-removal stream measurements and surveyed diatoms, crayfish, 
and aquatic turtles, which represent different trophic levels of the riverine food web. 
Post removal data will be collected during summer and fall of 2024. We present pre-
removal data and our hypothesis of how the ecology of Otter Creek will be impacted 
by the low-head dam’s removal. 
 

42 Monitoring Diversity of small mammals and herpetofauna in three 
successional grasslands using the AHDriFT system 
Katie Pratt1, Trevor Proctor2, Christine Barlow1, Dr Scott Bergeson2 

1Ivy Tech Community College, 2Purdue University-Fort Wayne 
 
Anthropogenically driven climate change and land development have led to the 
rapid decline of native grasslands throughout North America. Understanding the 
diversity of fauna that depend on these grasslands informs and directs habitat 
maintenance and restoration (Hope et al 2021). LC Nature Park (LCNP) is a 
restored landscape in Roanoke, Indiana. LCNP consists of 200 acres of various 
fragments of forest, wetland, fields, and grasslands, and is surrounded by 
agricultural fields and housing developments. We explored the community 
composition of small mammals and herpetofauna at three grasslands of various 
successional stages. At the time of this study, Site 1 had been established for 14 
years, Site 2 for 2 years, and Site 3 for 22 years. We deployed one Adapted Hunt 
Drift Fence Technique (AHDriFT) system at each of the three grassland sites. The 
AHDriFT systems continuously collected photographic data for 16 weeks, beginning 
5 May 2023 and ending 23 August 2023. We predicted that the greatest diversity 
would be observed in older grasslands and that herpetofauna richness would be 
greatest in the grassland site nearest to a body of water (Site 2). Our analyses 
revealed no relationship between grassland successional stage and species diversity 
between the grasslands but did reveal higher species richness in the grassland Site 
2. We observed a total of 16 species site-wide. Species observed exclusively at Site 2 
include Common Skunk (Mephitus mephitus), Common Raccoon (Procyon lotor), 
Spring Peeper (Pseudacris crucifer), Northern Leopard Frog (Lithobates pipiens), 
and Green Frog(Lithobates clamitans). These are preliminary findings of a year-
long study being conducted through May 2024. 

  



43 Clearance Time of Imidacloprid-d4 and its Metabolites in Honey Bees 
Lynlee Fox, Zuyi C. Gooley, Aaron C. Gooley  
Indiana State University 
 
Honey bees are essential for the pollination of many flowering plants and crops. 
Excessive use of pesticides in agriculture has generated concerns about potential 
negative effects on non-target species. Field studies may be underestimating bees 
exposure to pesticides due to low detection rates, bees are able to quickly metabolize 
these substances. The purpose of this study is to evaluate the accumulation of 
Imidacloprid and its metabolites in honey bees over time. Bees are collected from a 
local apiary and brought to the lab for dosing. Once in the lab bees are acclimated, 
starved, dosed, observed, and samples are then solvent extracted. Using the LC-
MS/MS for non-target analysis we have determined that a dose of 200 ppb is 
adequate for analysis. 

44 The Impact of Low-Head Dams on Freshwater Turtle Species 
Assemblages 
Sarah Simmons, Jenna Blanton, Aaron Gooley 
Indiana State University 
 
Turtles are an important component of many freshwater ecosystems, yet the impact 
of dams on freshwater turtles is an understudied topic globally. Past studies have 
focused on large dams and there is no literature addressing the impact of dams on 
turtle species assemblages. Dams affect turtles and their habitat by altering water 
flow, ecological communities, nesting and basking sites, and overwintering sites, 
and restricting turtle movements. Indiana has many low-head dams that no longer 
serve their original function, are in disrepair, and are hazardous to kayakers. There 
is an effort to remove these dams to improve stream ecology and safety. Low-head 
dams are known to impact sediments, fish, and macroinvertebrate communities, 
and could impact turtle species assemblages, abundance, and demographics. I 
trapped turtles above, below, and at a control site for five dams in western Indiana 
during summer 2023 and captured 306 turtles (251 Spiny Softshell Turtles, 20 
Common Snapping Turtles, 23 Red-Eared Sliders, 6 Painted Turtles, 8 Northern 
Map Turtles, and one Common Musk Turtle). Across sites there was a trend of 
increased species richness, diversity, and evenness upstream. Except for one site, 
there was lower abundance at upstream sites, especially for Spiny Softshell Turtles. 
This indicates that low-head dams can alter turtle species assemblages above and 
below the dams. Further research is needed to determine how low-head dam 
removal affects aquatic turtles. 

45 Exploring Biochar Catalysts for Biodiesel Production 
Kaitlyn Chandler and Dr. Irene Reizman 
Rose-Hulman Institute of Technology 
 
Lately, biodiesel has become a more attractive option for fuel because of the 
availability of its feedstock and its ability to blend with conventional diesel. 
However, current industrial catalysts for biodiesel production can be harmful for 
the environment, as common homogeneous catalysts are not reusable and are lost 
in the process, and common heterogeneous catalysts such as metal sulfides and 
metal oxides can leach into soil and water sources. However, bio-derived 
heterogeneous acid catalysts offer a potential solution, since they hold the capability 
to process low-grade oil with high acid number (fatty acid content) and can be 
synthesized from biomass, making them biodegradable and reusable as well. 



Charred corn stover as a bio-derived heterogeneous catalyst for biodiesel 
production holds potential to be an extremely feasible catalyst. Although corn has 
been commonly used as feedstock for bioethanol production, using dried and 
charred corn stover as a catalyst for biodiesel production has not been studied as 
closely. The goal of this investigation was to determine if methyl ester (biodiesel) 
formation could be catalyzed using sulfonated biochar from corn stover. Results 
indicated that this formation is possible, but the yield of methyl esters was low, so 
further investigation on the optimization of this catalyst would be necessary in order 
to implement this catalyst on a larger scal 

46 Determining PFAS Concentration in Local Water Sources and Human 
Blood Serum using HPLC 
Audrey Bates and Hisako Masuda 
Indiana University Kokomo 
 
PFAS, polyfluoro-alkylated substances, are often referred to as “forever chemicals”. 
Due to the high stability of such compounds, as well as their water repellant 
qualities, they are used in materials such as clothing, notebook paper, food 
containers, and in fire retardants. The rate of chemical and physical degradation of 
these molecules are slow, causing accumulations of these substances in the 
environment and the human body. In collaboration with the Howard County Storm 
Water District, our lab endeavors to detect PFAS in both local water sources as well 
as human blood serum utilizing the instruments currently available at Indiana 
University Kokomo. Using Agilent 1100 high performance liquid chromatography 
equipped with C18 column, four PFAS molecules tested so far have been 
reproducibly detected at a ppt level. However, the retention time of four PFAS 
molecules thus far appears identical. Currently, varying injection volumes, column 
temperatures, flow rates, and different columns are being attempted for differential 
detection of PFAS molecules. 

47 Phenological Shift in Start of Spring: Using Wavelet Analysis to Define 
the Onset of Evapotranspiration Signals in Groundwater 
Bryce D. Flake and Paul K. Doss, University of Southern Indiana; Paul 
Inkenbrandt, Utah Geological Survey. 
 
Phenology, the timing of seasonal events, is an important measure of climate 
change. If phenological change happens at different rates for different biota, the 
interactions an ecosystem relies upon can become mismatched. In the Midwestern 
United States phenological change is observed in the arrival of migratory species, 
flowering times, fish spawning migrations, and more. Our study seeks to quantify 
the timing of the onset of evapotranspiration (ET) in uplands adjacent to the White 
River Riparian Corridor in Manistee NF, Michigan. Daily ET is observed as a 
diurnal fluctuation from high groundwater levels at night to low groundwater levels 
during the day as transpiration proceeds during daylight hours and ceases at night. 
Groundwater levels fluctuate by as much as 40mm over the course of 24 hours. The 
onset of daily ET declines generally begins in May and ends in September in our 
study area.  

In this study we attempt to constrain the onset of ET at “Start of Spring” (SoS) using 
wavelet analysis of high-resolution groundwater level data. Wavelet analysis allows 
a signal to be decomposed into time and frequency domains, similar to a windowed 
Fourier transform. This approach may be useful to quantify the timing of onset of a 
24-hr periodicity in groundwater level time-series data. We have applied this 
technique to approximately 15 years of hourly groundwater data, and preliminary 



results appear to distinctly show the day of onset of diurnal fluctuations. We hope to 
define a criterion for isolating a statistically significant date of onset, and potentially 
cessation, of evapotranspiration. Such an approach will permit the identification of 
interannual trends in SoS. This method may provide a framework to track 
phenological change in growing season from groundwater level analysis instead of 
more complex and expensive methods such as “phenocams,” remote sensing by 
satellite, or labor-intensive field observations. 

48 Exposure to simulated wildfire smoke induces mortality and tissue 
necrosis in agricultural seedlings 
Nathan C. Lemmon, Owen S. Lieland, Austin A. Liepe, Hunter D. Martin, F. 
Collin Hobbs 
Huntington University 
 
During the summer of 2023, smoke from Canadian wildfires spread throughout 
much of the northern United States. Wildfire smoke contains numerous toxic 
chemicals; however, few research studies have been performed to assess the effects 
that it has on agricultural crops. Our study attempts to assess the effects that 
wildfire smoke has on corn and soybean growth and mortality. We designed and 
constructed an apparatus that produced low-temperature smoke by burning wood 
chips in a combustion chamber which was then piped to a series of growth 
chambers. We planted 48 soybean seeds and 48 corn seeds; half of the seedlings 
from each crop species were used in a control group that was never exposed to 
smoke, and half were exposed to smoke. Five days after planting, the treatment 
seedlings were exposed to smoke for approximately six hours each day. Both control 
and smoke-treated plants were kept on a 12/12 light regimen, and all plants were 
watered twice for the duration of the experiment. All seedlings were harvested after 
thirteen days of smoke treatments. For soybeans, 75% of control seedlings survived 
(average dry weight biomass of 0.170g per plant) while 0% of smoke-treated 
seedlings survived (average mass of 0.164g). For corn, 96% of control seedlings 
survived (average mass of 0.193g) while 96% smoke-treated seedlings also survived 
(however, with only an average mass of 0.128g). Qualitative assessments were also 
performed on plant appearance in both treatments. Leaves, but not stems, of smoke 
treated corn plants exhibited considerable tissue discoloration, wilting, and 
necrosis. The above ground portions of smoke treated soybeans died entirely. Our 
results indicate that wildfire smoke, at least in high concentrations, severely inhibits 
the survivorship and growth of crop seedlings. 

49 Groundwater temperature changes as an indicator of phenological shift 
and the implications for recovery of the endangered Karner Blue 
Butterfly in a restored savanna 
W. Brian Shehorn and Dr. Paul K. Doss 
University of Southern Indiana 
 

The Pines Point Semi-Primitive Area of Manistee National Forest, Michigan 
sits over a dynamic, linked groundwater-surface water system along the White 
River, a designated Michigan State Natural River and a candidate Federal Wild and 
Scenic River. Three drilled monitoring wells (PPW1, PPW2, PPW3) installed in 
2010, record high-resolution groundwater elevation and temperature data in an 
active savanna restoration area. These long term monitoring data indicate changes 
in groundwater temperature resulting from savanna restoration and climatic 
changes in air temperature, precipitation, and the timing of snowmelt. 



Since the 1840’s, 98% of oak savanna ecosystems have been lost to habitat 
alterations throughout the Midwest, including Michigan and Indiana. Savanna 
ecosystems are essential to the endangered Karner Blue Butterfly (KBB) and its 
larval host plant, wild lupine. The Karner Blue Butterfly is sensitive to phenological 
shifts in snowmelt patterns and air temperature observed in the Midwest. 

Groundwater in the Pines Point savanna restoration area has a pronounced 
increase in temperature since data collection began in 2010. Minimum annual 
groundwater temperature at PPW1 has increased 0.0382 degrees C/year and 
maximum annual groundwater temperature increased 0.0451 degrees C/year over 
the same period. Groundwater temperature is comparable at other measured sites 
(PPW2, PPW3), with annual maximum groundwater temperatures increasing 
greater than minimum annual temperature. Phenological shifts in precipitation, 
snowmelt patterns, and air temperature may be the drivers of the observed 
increases in groundwater temperature. This investigation seeks to understand how 
changes in groundwater temperature are linked to savanna restoration and climate 
change. Furthermore, groundwater temperature changes are indicative of 
widespread changes to environmental variables that could have impacts on recovery 
efforts for the endangered Karner Blue Butterfly.  

50 The Quantitative Genetics of Plant Growth Response to Precipitation 
Extremes in Arabidopsis thaliana 
Abby Boyle, Simranjit Kaur, Cassidy Eckstein, Grace Peterson, Marilyn Ives, 
Sydney Martens, and Jane Kenney-Hunt. 
Valparaiso University. 
 
Spring floods, summer droughts, and other unpredictable climate events are 
becoming increasingly common in the Midwestern United States with climate 
change. Rapid changes in precipitation create challenges to plant life in the region, 
with impacts on conservation and agriculture. We simulated the effects of these 
extremes in precipitation on 100 Arabidopsis thaliana recombinant inbred lines 
(RIL) to investigate gene-by-environment interactions on five growth and 
development phenotypes. We calculated the genetic variance, correlation, and 
heritability of the phenotypes. We also performed a quantitative trait locus (QTL) 
analysis to identify regions of the genome that have effects on the timing of growth 
in plants that were watered optimally and plants that were subject to early 
flood/late drought conditions. Through this QTL analysis, we were able to identify 
QTL for time-to-flower and two QTL for time-to-bolt. The long-term goal of the 
project is to identify genes with an effect on plant survival and fitness in the 
changing environment of the 21st century. 

51 The role of Dhx36/G4R1 in coronary angiogenesis and heart 
development 
Evan Rogers, Frank Bogan, Kamal Baral, Brendan W. Jones, Michael Reisinger, 
Bryce Kushel, Philip J. Smaldino, and Bikram Sharma 
Ball State University 
 
Coronary vessels are the blood vessels that deliver oxygen and nutrients to the heart 
muscle, and they develop by angiogenesis, the process of new blood vessel 
formation. Since coronary vessels feed the heart muscle, proper formation of these 
blood vessels is essential for heart development. Dysfunctional or damaged 
coronary arteries are the primary cause of cardiac failure, the leading cause of death 
in adults, so it is vital to understand the molecular underpinnings of coronary vessel 
formation. The embryonic heart is an excellent model to study this because it allows 



us to capture the molecular details of how coronary vessels are first established in 
the heart. Using an embryonic mouse heart as a model system, we study the 
developmental mechanisms of coronary vessel formation. In our most recent 
investigation into the molecular mediators of this process, we identified Dhx36 as a 
potential regulator. Dhx36 (aliases: G4R1 and RHAU) encodes an RNA helicase that 
unwinds G-quadruplex structures in DNA and RNA. Previously, substantial 
cardiovascular defects have been shown to arise when Dhx36 is knocked out in mice 
embryos, however its exact role in coronary vessel formation is still unknown. Our 
preliminary study from a Dhx36 conditional knockout in the vasculature of a mouse 
embryo revealed significant delays in coronary vessel expansion and coronary 
endothelial cell differentiation, as well as reduced thickness of the myocardium. Our 
ongoing studies are aimed at characterizing this exact role and the underlying 
molecular mechanisms by which Dhx36 regulates coronary angiogenesis, 
specifically by overexpressing Dhx36. An improved understanding of the 
mechanisms of coronary vessel formation could be beneficial to strategizing the 
repair and regeneration of damaged coronary vessels within the adult heart. 

52 Impacts of Pesco-Vegetarian Diet with Herbal Supplements on 
Inflammatory Cytokine Production 
Hailey Howell, Olivia Terry, Amelia Bault, Kim Mossburg and Hisako Masuda 
Indiana University Kokomo 
 
Diet is an important factor that contributes to an organism’s overall health. The 
consumption of certain foods, such as red meat, has been associated with an 
increased risk of diseases. In contrast, spices such as curcumin and ginger, have been 
shown to have positive impacts on human immune systems. It has been suggested 
that these benefits are tied to the antioxidant properties of these spices. In this study, 
we investigated the effect of curcumin and ginger supplements on inflammatory 
cytokine production in human participants. Healthy adults between the ages of 18-45 
were recruited to the study and subjected to a pesco-vegetarian diet for one week with 
varying amounts of supplements. RNA was extracted from the participants’ 
peripheral blood mononuclear cells, and gene expression levels of three inflammatory 
cytokines, IL-1α, IL-6, and TNF- α, were analyzed by reverse transcriptase qPCR. We 
will discuss the preliminary results from our first 47 participants. 

53 Antimicrobial activities of several Argemone mexicana-inspired 
phytocompounds 
Lanna Sirhan*, Caleb VanArragon*, Jeffrey Pruet, and Danielle Orozco-Nunnelly 
Valparaiso University 
 
The creation of novel antimicrobial agents is currently at the forefront of modern 
healthcare due to a stark decrease in antimicrobial drug development in recent years 
and due to the increasing rise of “superbugs” that are resistant to more than one type 
of antimicrobial treatment, which are predicted by 2050 to cause 10 million 
deaths/year. Our research is focused on testing bacterial and fungal pathogens 
against methanolic and hexane extracts of various medicinal plants, such as 
Argemone mexicana. From previous work by our group, several antimicrobial 
compounds were isolated from the roots and leaves of A. mexicana, including 
berberine, chelerythrine and sanguinarine (work published in PLOS ONE in 2021). 
Since then, we have synthesized multiple rationally-designed variants of these 
original phytocompounds (fourteen berberine and four chelerythrine variants) and 
have tested these A. mexicana-inspired phytocompounds for altered antimicrobial 
activities. Interestingly, several of these variant compounds show increased 



antibacterial effects against gram-positive bacteria, yet reduced toxicity against the 
eukaryotic fungal cell lines tested. Moreover, based on an alkaline phosphatase (ALP) 
assay, it appears that the altered antimicrobial actions of some of these unique 
variants may be due changes in the permeability of the cell envelope, resulting in the 
leakage of intracellular proteins. This work was published in Beilstein Journal of 
Organic Chemistry in 2023. In the time since, we have tested A. mexicana extracts 
and several variants in a microgravity environment using a clinostat. We have also 
synthesized eight more berberine variants and tested them against various 
pathogens. Some of these new variants show even greater antimicrobial activity than 
the previous variants. 

54 Pseudouridine synthase 1 becomes localized more to the cytoplasm 
during hydrogen peroxide stress in C. albicans 
Michael Hrabak and Douglas Bernstein 
Ball State University 
 
Pseudouridine is a crucial RNA modification, found in all domains of life. 
Pseudouridine synthases (Pus) carry out this modification. Most of the 
investigations into these enzymes in fungi have been completed in the model S. 
cerevisiae, creating a knowledge gap about Pus enzymes in other fungal species, 
such as the opportunistic pathogen C. albicans. C. albicans is a diploid fungus and 
thus has two alleles for many genes, including PUS1. In S. cerevisiae, Pus1 
demonstrates multisite specificity, modifying several sites on tRNA. Pus1 also plays 
a role in nuclear export of tRNAs, making the nucleus the preferred localization of 
Pus1. PUS1 is nonessential for growth under optimal growth conditions. However, 
the loss of this gene displays a growth delay at elevated temperatures. Other Pus 
enzymes have also demonstrated sensitivity to elevated temperatures and other 
stress conditions, indicating an importance of these enzymes for cellular health 
during stress conditions. Here, we analyzed the localization of the two C. albicans 
Pus1 proteins under stress conditions caused by heat shock, cold shock, and 
hydrogen peroxide. Using GFP linked Pus1a or Pus1b, we measured the fluorescent 
intensities inside the nucleus and the cytoplasm, generating a cytoplasmic-to-
nuclear ratio. We used this ratio to compare the localization of the proteins during 
different stress responses. Our results demonstrated a decrease in the cytoplasmic 
localization during cold shock, and an insignificant change during heat shock. 
During hydrogen peroxide treatment, cytoplasmic localization was increased for 
both proteins. Interestingly, the two proteins differed in cytoplasmic localization 
levels, suggesting distinct roles for Pus1A and Pus1B. 

55 Making a gene deletion construct of the long non-coding RNA 
CNAG_13056 in Cryptococcus neoformans 
Sandunya Obeyesekera 
Marian University College of Osteopathic Medicine 
 
Cryptococcus neoformans is a pathogenic yeast that opportunistically infects 
immunocompromised individuals and precipitates cryptococcal meningitis. The 
presence of testosterone increases virulence. The increase in virulence involves 
gibberellic acid (GA) secretion, a plant growth hormone. Knock-out (KO) strains of 
genes in the GA biosynthesis pathway show reduced virulence. CNAG_13056 is a 
long non-coding RNA (IncRNA) that is significantly upregulated in the presence of 
testosterone and is hypothesized to regulate the expression of a transmembrane 
protein involved in GA secretion. The purpose of this study was to determine the 
effect of CNAG_13056 removal on GA secretion. Loss of this IncRNA is 



hypothesized to reduce transmembrane protein function and significantly decrease 
GA secretion, demonstrating the involvement of the IncRNA in C. neoformans 
virulence. The first step is to create a KO construct. Primers for the three required 
inserts, 5’ UTR, the noursethricin (NAT) antibiotic resistance gene, and 3’UTR, were 
generated. PCR was used to amplify each insert and each PCR product was 
separated using gel electrophoresis to confirm that each insert was the correct size. 
Next, the pallet plasmid was digested, and the three inserts were introduced into the 
plasmid. Competent E. coli cells were transformed with the digested plasmid and 
plated on LB + Ampicillin plates. Colonies were screened to determine the presence 
of the three inserts and successful cloning. Four E. coli colonies successfully took up 
the digested plasmid and were screened for the three inserts, 5’UTR, NAT, and 
3’UTR. After confirmation, a frozen stock was created for each colony. Thus, a KO 
construct was successfully created, and the next step is to generate a C. neoformans 
KO strain using CRISPR-Cas9 methodology. 

56 Precision Distance Measurement Using Fiber-Optic Based Laser 
Interferometry 
Ricardo Decca, Emily Ord, Daniel Johnson, Navneet Kaur 
Indiana University 
 
In this experiment we aimed to determine the precision and accuracy of a laser and 
fiber optic interferometer in measuring extremely small (<500 nm) changes in 
distance, which will be eventually used in a further experiment to measure the value 
of Big G. We produced our measurements by creating a fiber optic system where 
laser light is sent into a fiber and through a fiber optic beam splitter, where upon 
exiting one end of the fiber system, light is reflected back into the fiber by a silicon 
mirror, as well as the end of the fiber itself, producing interference inside the fiber 
due to two beams of laser light being present. After the light passes through the 
reverse side of the fiber optic beam splitter, we measured the output light intensity 
using a photoelectric detector linked to an oscilloscope. In order to measure the 
precision of this setup, we utilized a piezoelectric driver to modulate the position of 
the silicon mirror on the order of 1-3 micrometers, which shifted the phase 
difference between the light reflecting off the mirror and the light reflecting off the 
end of the fiber, modulating the interference. The piezoelectric driver was controlled 
by a triangular wave generator. We used a JDS Uniphase Helium Neon laser with a 
wavelength of 632.8 nanometers as the light source in our experiment. We varied 
the change in distance and the frequency of the modulations, as well as the 
timescale, in order to extract the relevant data from the noise present in our system. 
Using these tools, we were able to determine the sensitivity of this setup to changes 
in distance to be approximately on the order of 100 nm. Further research into noise 
reduction and improved signal receptivity is necessary to increase the precision of 
this system. Once this system is made more robust, it will be used to measure 
miniscule changes in position of masses of silica crystals, to determine their 
gravitational effect on a pendulum and thus measure Big G. 

57 Dynamic Light Scattering of Phospholipid Membranes 
Van Mawi, Azam Shafieenezhad, Horia I. Petrache 
Indiana University Indianapolis 
 
Phospholipids are biological molecules that form thin membranes when immersed 
in water. While the typical thickness of lipid membranes is on the order of a few 
nanometers, the 3D vesicles formed by these membranes have diameters ranging 
from tens of nanometers to a fraction of a micron. This length scale is suitable for 
measurements based on the scattering of light in the visible spectrum, a technique 



called Dynamic Light Scattering (DLS). Here we report DLS measurements to 
characterize how lipid vesicles are affected by dopamine (a neurotransmitter) and 
by adenosine triphosphate (ATP) which is the source of chemical energy in the 
body. 

58 Citizen Science Uncovers the biological relationship between the 
Monotropa uniflora and Arthropods 
Charlie Carlton, Stephen Cameron, and Makani Fisher 
Purdue University 
 
Citizen Science utilizes the public’s knowledge of areas of study, sampling locations, 
or biological organisms. This study focused on how citizen scientists aided 
researchers in finding Monotropa uniflora (Ghost Pipes) across their distribution 
within the United States. M. uniflora is a parasitic plant that feeds on a fungus 
mycorrhizal as its nutrient supply, stays underground for most of its life, and is 
visible above ground as flowers for only a week. This study examined the arthropod 
communities of Ghost Pipes utilizing a citizen science approach to sampling. We 
found several types of arthropods within and around M. uniflora flowers, including 
several lepidopteran caterpillars (within the core of the flower), ants, spiders, mites, 
and the most abundant arthropod were thrips (Thysanoptera). This study identified 
thrips down to the families, Thripidae and Phlaeothripidae, and examined their 
interactions with M. uniflora. Citizen science aided our examination of M. uniflora 
into their environment distribution and the interactions between plant and 
arthropod communities.  

59 Maggots in the Hot Tub: Comparing Temperatures Maggots Experience 
Arturo Baranda, Li King, Eris Nantz, Cameryn O’Brien, and Kristi Bugajski 
Valparaiso University 
 
Myiasis is the larval infestation of living tissues by Dipteran larvae, including 
humans. In forensics, myiasis plays a role in cases of abuse or neglect. Accurate 
temperatures are crucial for age determination of the larvae. An experiment was 
conducted to determine the difference between ambient temperature and 
temperature larvae experience when on a wound. Larvae were placed in a foil cup 
containing chicken liver. The cups were then placed into a water bath heated to 
approximately to 37°C. The temperatures inside the cups as well as the ambient 
temperature were collected every 30 seconds for the duration of the trials through a 
data logger. After running an anova on the data, it was found that there was a 
significant difference in the ambient temperature and the temperature within the 
cups. The f-ratio value found was 841.78851. The p-value is < .00001. Tukey post 
hoc tests showed that the ambient temperature was significantly different than all of 
the liver cups. Learning more about the difference between ambient temperature 
and the temperature of larval infested conditions can assist in the creation of more 
accurate estimates in relation to the timeline of myiasis. This information can then 
be used to further improve the investigation of cases of injury or death related to 
myiasis. 

60 Phenological Shifts and Protandry in the Poorly Understood Forcepfly 
(Merope tuber) 
Katelyn M. Enginger, Damien Hoover, Glené Mynhardt 
Hanover College 
 
Merope tuber Newman 1838 is the only member of its family, Meropeidae, in North 
America. This species is typically collected in eastern deciduous forests and is cited 



to be associated with water sources. To better understand the flight activity and 
habitat preferences of M. tuber, three Malaise traps were deployed on Hanover 
College’s campus in the summer of 2023. Two of these traps were in the same 
location in a young successional forest, and the third was placed in a field adjacent 
to the forest. Traps were checked daily during peak activity from late June to late 
September. In total, 38 specimens were collected. The trap in the field captured no 
M. tuber, supporting the existing hypothesis that they prefer forested habitats. Of 
the 38 captured, 14 were male and 24 were female. Compared to a previous study in 
2021, there was a shift in the sex ratio. At the same site, the male:female ratio was 
1:0.50 in 2021 and 1:1.71 in 2023. This fluctuation highlights the need to survey M. 
tuber over multiple years to fully understand its activity. However, one notable 
pattern from the two years of data indicates the presence of protandry, with males 
becoming active before females. To test the long-standing hypothesis that M. tuber 
is associated with water, trap locations were mapped using ArcGIS Pro® to 
compare the distances of collected specimens to the nearest water source. When 
comparing Hanover College, Yellowwood State Forest, and Hoosier National Forest, 
specimens were found in traps within 153 meters from a water source. Sites within 
wooded areas were not guaranteed to catch M. tuber and the site in the field, 
although close to water, yielded no specimens. Combined, these findings suggest 
that M. tuber activity fluctuates from year to year and any potential association with 
water remains unclear. 

61 Microplastics in the Gastrointestinal Tracts of Adult Migratory Birds 
JJ Wadas, Zac Stanley, Shelley Etnier, and Elizabeth Davis 
Butler University 
 

Plastic products are ubiquitous in our modern world. Unfortunately, these 
plastics may cause considerable damage to the environment, both in their original 
form and as they break down into smaller pieces. These degraded plastics can be 
broadly placed into three categories: macro-, micro-, and nanoplastics. 
Microplastics are plastics that range from 0.5mm to 5mm in size. These can be 
found in virtually all environments and may be consumed by organisms due to their 
presence in contaminated air, water, or soil. Research has linked the consumption 
of these plastics to negative impacts on various physiological systems, including the 
endocrine and digestive systems. The accumulation of microplastics in seabirds has 
been studied extensively in the last several decades, but little is known about 
microplastics in migratory birds, such as the Swainson’s thrush or ovenbirds. The 
feeding behavior of many migratory birds may vary by season, due to variation in 
the abundance of insects and/or berries. This study focuses on comparing the 
relative abundance, size, and color of observed microplastics in the digestive tracts 
of different species of migratory birds collected during the spring and fall migration 
periods. Birds were collected as part of Butler’s long term study investigating 
window strike bird fatalities. We hypothesize that the color, shape, and size of 
plastics will vary with respect to seasonality and feeding behaviors. Preliminary data 
indicate the presence of microplastics in all species of migratory birds examined so 
far. The most common microplastic type is threadlike with the most common colors 
being black and blue. As more birds are collected during subsequent migration 
periods, data will continue to be compiled with hopes of comparing the 
accumulation of microplastics across diverse feeding guilds. 

  



62 Sex bias in the Joseph Moore Museum Bird Collection 
Megan Steinhiser, Abby Shuck, Fenris Jiang, Hannah Grushon, Arson Smith, 
Jaime Coon, and Heather Lerner  
Joseph Moore Museum, Earlham College 
 
The Joseph Moore Museum holds 31.6% of Indiana’s avian-vouchered specimens, 
providing a uniquely important record of environmental conditions, avian species 
distribution, local habitats, zoonotic diseases, avian pathogens, and the natural 
history of Indiana over the past ~150 years. It is important for natural history 
collections to contain an abundance of both male and female specimens to provide 
suitable sample sizes for research and to account for variation due to sex 
differences. However, pervasive sex bias has been found in museum collections, 
creating an inaccurate representation of the occurrences of each sex in wildlife 
populations and limiting the scope of research that can be performed using 
collections (Cooper et al. 2019). Previous research on sex biases in bird and 
mammal specimens in natural history collections summarized digitized data, which 
is known to contain many errors and is largely derived from large collections. 
Relying on these data alone may also obscure contributions from regional and small 
collections. To investigate sex bias in the JMM bird collection, we confirmed the 
taxonomic ID and the sex of over 6,000 bird specimens at the JMM. We also 
interviewed museum faculty and alumni to determine the gender identity of JMM 
collectors to investigate the influence of collector gender identity on collecting bias.  

 
We found strong male bias in the JMM bird collection. Male bias was stronger for 
bird species with more colorful and more dimorphic plumage, but male bias was 
also present even for most species with no plumage dimorphism. We also found that 
male bias was present regardless of collectors’ gender and the mode of collecting 
(i.e., salvaged versus sacrificed specimens). Documenting sex bias in the JMM 
collections is important because it can inform our future collecting efforts and help 
us further investigate why males are more frequently collected compared to females. 

63 How It's Made: An Analysis of Late Middle Archaic Fishhook 
Manufacture at Crib Mound 
Kyla Bower, Nikita Fischer, Isis Mendez 
University of Southern Indiana 
 
This study concerns late Middle Archaic fishhooks and fishhook blanks from the Crib 
Mound site. The site is located in Spencer County, Indiana, adjacent to the Ohio 
River, and radiocarbon dates suggest the Middle Archaic occupation occurred ca. 
4300-3700 B.C. The large amount of fishhook making debris from Crib suggests that 
this was an important activity for the site’s residents. A total of 69 completed 
fishhooks (both whole and fragmentary) were identified in the collections at the 
University of Southern Indiana, as well as 141 fragments of fishhook making debris, 
which allows us to reconstruct how these tools were made. Previous work by Moore 
(2010) and Scheidegger (1963) indicates that Middle Archaic peoples utilized three 
main methods for making fishhooks. These differ depending on the manner in which 
the fishhook blank was cut, and can be identified when examining the remains of the 
blank left behind when the finished fishhook was removed. They have been deemed 
the Green River, Madisonville, and Crib Mound techniques. Our analysis indicates 
that the Crib Mound type was found to be the most utilized at the site, making up 
more than 40% of the debitage. Green River was the second most common technique, 
comprising nearly 37% of the debris, and Madisonville was the least utilized method, 



at only 5.7%. There was also a number of blanks on which the manufacturing process 
was indiscernible; we classified upwards of 16% of studied blanks as unknown.  

64 The Effects of Body Size on Osteoarthritis of the Knee 
Stephen Nawrocki and Bonnie Lloyd 
University of Indianapolis 
 
Osteoarthritis (OA) is a common age-related degenerative disease of synovial joints, 
manifesting as peripheral bony changes and central cartilage destruction. Because 
its severity is correlated with chronological age, observations of OA are used in age 
estimation during skeletal analyses of unidentified decedents. This study 
investigates OA expression at the knees of 82 modern dissecting room donors (44 
females, 38 males). OA was scored at the femoral condyles, tibial condyles, and 
articular surfaces of the patella, employing 4-point scales that measured the degree 
of bony lipping, the circumference affected by lipping, the degree of articular 
cartilage destruction, the amount of bone exposed from cartilage destruction, and 
total eburnation. These 5 scores were then averaged for each knee. No significant 
differences were found between the left and right sides of the same individual, so 
the sides were averaged for each donor. Sex, age at death, body weight, and height 
were available for each donor; the measures of body size were newly-available and 
thus expand on our previous studies. ANCOVA on averaged arthritis score as the 
dependent variable indicates that age and weight are the strongest and 
approximately equal determinants of OA at the knee; sex has a weaker effect (males 
having more OA), and height was not significant by itself. Combining height and 
weight into a single BMI indicator produces the most effective model (r-squared = 
0.245), in which age, BMI, and sex all reach significance. In summary, while OA can 
be used to estimate age, the forensic practitioner should also take into account the 
sex and body size of the decedent. Even so, only a modest percentage of the variance 
in OA at the knee is systematic, with most (&gt;75%) of the variance being caused by 
factors not controlled for in the current study. 

65 Analysis of Hide Processing Tools from the Caborn Site, Posey County, 
Indiana 
Kasey Disbro, Benjamin Grubbs, Emily Thurman, and Michael Strezewski 
University of Southern Indiana 
 
Our research focuses on 563 hide working tools (end scrapers) from the Caborn site 
in southwestern Indiana (AD 1400-1600). These tools are part of the Charles R. 
Lacer collection at the University of Southern Indiana. End scrapers are thought to 
have been used in hide processing, though little previous research has been 
conducted on the tool type. It has been suggested that they were involved in 
processing bison hides, though there is little direct support for this assertion. The 
Caborn site tools were made from nine different chert types, most of which originate 
from outside southwestern Indiana. We measured the dimensions of each artifact, 
and noted the presence or absence of cortex, shape, wholeness, and whether it was 
retouched. Each tool was also sorted into one of five different planview shapes: 
triangular, rectangular, ovate, convergent, and undetermined. End scrapers of this 
type are atypical for the late precontact cultures of Indiana. They are, however, 
found at Oneota sites of the western Great Lakes (e.g., Wisconsin, Iowa, and 
Minnesota). By comparing the Caborn end scrapers’ dimensions and planview 
shapes with those from a published collection in Minnesota (Boszhardt and 
McCarthy 1999), we were able to make comparisons between these two cultures to 
get a better understanding of how they may have been used. We concluded that 
while there were numerous similarities between the end scrapers of these two 



cultures, some differences were noted. Most of the specimens we studied were 
whole, lacked cortex, triangular, and had retouch on at least one side of the end 
scraper. On average the Caborn-Welborn end scrapers were much larger than those 
from Oneota contexts. While the Oneota end scrapers were comprised of Prairie du 
Chien and Grand Meadow chert, Wyandotte was the most prevalent in the 
specimens we observed. 

66 SUMO regulation of the TCP8 transcription factor in Arabidopsis 
Nyle Beauford, Benjamin Spears 
Butler University 
 
TCP8, a regulatory transcription factor, is responsible for the creation of several 
proteins that deal with the immune/stress response of the plant Arabidopsis. 
However, scientists don't know how SUMO, a small regulatory protein that can 
change the shape/function of a protein, has an effect on the transcription factor . 
We've known from previous studies that SUMO does attach to TCP8 via multiple 
amino acids, but without a proper experiment, scientists have been unable to 
recognize its overall effect on gene expression. My project hopes to answer this 
question by measuring the transcription of a reporter gene construct known to be 
regulated by TCP8, and comparing its transcriptional activation to a mutant that 
has had its SUMO active sites removed. TCP transcription factors are vital to the 
immune system and stress response of Arabidopsis and many other similar plant 
species, and the results of the experiment would give us a greater insight into not 
only the function of TCP-8, but also a better understanding of the stress/immune 
response of plants. Knowledge which may become vital as we examine a greater 
change to our planet's climate. 

67 Hormonal control of axillary meristem establishment and the 
cytoskeleton restructuring effects in the moss Mnium cuspidatum 
following apical meristem removal 
Davis Opel, Philip Villani PhD 
Butler University 
 
In the plant family, axillary meristem outgrowth occurs once the apical meristem is 
removed. These lateral outgrowths occur subapical to the stem tip and serve to 
reestablish stem growth. However, little is known about this process in Mnium 
cuspidatum and other mosses and bryophytes. This project aims to establish the 
normal events that occur post-apical meristem decapitation. Then, we investigate 
the influential role of auxin and an auxin inhibitor on axillary meristem 
establishment. Two centimeter segments of M. cuspidatum were cut off a cultured 
specimen and the apical meristem was decapitated. Segments were replated on 
either standard BCD medium or standard medium inoculated with varying 
concentrations 2,4-D or TIBA. Growth was observed over a one week period. 2,4-D 
did not appear to influence the total number of meristem outgrowths; however, 
increased concentrations show greater axillary meristem outgrowth lengths as 
compared to the control. TIBA concentration decreased the number of axillary 
meristem outgrowths. M. cuspidatum phyllids were removed from the specimen 
and plated on a standard BCD medium, allowing them to transition into the 
protonemal growth stage. After 1-2 weeks of growth, protonemal outgrowths were 
stained with DAPI and a phalloidin antibody to visualize cytoskeleton restructuring. 
Future directions of research include investigating the role of further hormones 
such as cytokinins in the control of growth of M. cuspidatum. 



68 A Survey of The Biodiversity and Phylogeny of Pucciniales Collected in 
Puerto Rico 
Catherine Rock and Kyryll Savchenko  
Butler University 
 
Rust fungi (Pucciniales) are a diverse group of fungi belonging to the phylum 
Basidiomycota. Rusts are obligate biotrophic parasites that infect vascular plants 
and numerous plants of economic and agricultural importance such as legumes, 
wheat, and coffee crops (Helfer, 2013, Kolmer et al., 2009). In tropical regions of 
the world, only about 3-4% of the estimated species diversity is known (Piepenbring 
et al., 2011). This study aims to determine phylogenetic groupings of Pucciniales 
collected in Puerto Rico using molecular data and to compare this data to rust 
species previously identified in Cuba, a closely related tropical location. DNA 
sequencing results led to the complete identification of 12 of the 24 host plant 
samples and the rusts that infected them. A phylogenetic tree was generated to 
demonstrate the close relationship of these identified species to others that were 
previously identified. Of these 12 identified samples, there was found to be one 
novel record that was discovered from Puerto Rico. Interestingly, when the 
identified Puerto Rican samples were compared to those recorded in Cuba, there 
was not a significant overlap of host plant-rust species combinations that were 
recorded in both tropical regions, despite their proximity and comparable climate. 
Further sequencing from additional gene regions and the collection of more samples 
are necessary to provide a better understanding of the biodiversity and phylogeny of 
Puerto Rican rusts and to compare them more accurately to related tropical 
locations. 

69 Effects of Low and High Gravity on Neurospora crassa morphology 
Siobhan Cleveland and Michael Watters, Valparaiso University  
James Livengood, Ivy Tech Community College  
 
We studied the effects of different gravity levels on Neurospora crassa and its 
morphology. This research was conducted by simulating low and high gravity 
environments in different operating procedures. For the low gravity simulation, the 
experiment was conducted by using a clinostat to constantly disorient the samples 
at a very slow rate. For the high gravity simulation, N. crassa was subjected to 
different amounts of g forces by placing the samples in a centrifuge and subjecting 
the samples to increasing rates of revolutions per minute. The results of these 
experiments conclude that in low gravity situations, the N. crassa showed sparse 
growth and some cytoplasmic failure. In the high gravity situations, the samples 
showed that at around 1,000 to 2,000 RPMs, there were no changes in the 
morphology, but at higher RPMs like 3,000 or 4,000, there were some signs of 
cytoplasmic failure but no noticeable changes to morphology. 

70 A Novel Pyrrolidine Compound Inhibits Cell Growth and Migration of 
Cal27 Oral Carcinoma Cells 
Amy Apfelbaum, Katie Gansle, Jeff Hansen, Sarah Mordan-McCombs  
DePauw University 
 
Oral cancer accounts for roughly 3% of all cancer cases diagnosed yearly in the 
United States, and is expected to result in over 12,000 deaths per year.  Treatment 
options for oral cancer include surgery, chemotherapy, and radiation, which are 
effective in many cases at early stages, but once cancers progress, the efficacy of 
these treatments decreases. Therefore, it is imperative that we search for new 



treatment options, including those that are more targeted than broad 
chemotherapeutics.  In this study, we investigate a novel pyrrolidine compound that 
has been shown to affect cell growth and migration of breast cancer cells to 
determine if the compound is also effective against Cal27 oral squamous carcinoma 
cells. The two main techniques used were crystal violet staining to measure cell 
density and cell growth in the presence of increasing pyrrolidine concentrations. 
The crystal violet staining experiments for HEK293 cells and CAL27 cells were 
completed in triplicates over a range of 24, 48, and 72 hours. Within each plate, we 
utilized various concentrations of pyrrolidine at 300 nM, 3 µM, 10 µM, and 30 µM, 
as well as DMSO and a control. Cell migration was also measured in a wound 
healing experiment for CAL27 cells.  Cell migration was measured every 12 hours 
with the use of a Keyence Microscope for a total of 96 hours with pyrrolidine 
concentrations of 300 nM, 30 nM, 3 nM, 3 µM, as well as DMSO and a control. We 
were able to quantify the percentage of closure and determine the effect of 
pyrrolidine on wound healing. The crystal violet staining experiments conclude that 
with increasing concentrations of pyrrolidine, there is no visible growth inhibition 
of CAL27 cells until the concentration reaches 10 µM and 30 µM. This is a higher 
concentration than has been observed in other cell types, but within a range that is 
practical for therapeutic use. 

71 Determining the Role of DHX36 Overexpression in C9orf72-linked 
ALS/FTD 
Joseph Gumina1, Dylan Seiler1, Quinn Anderson1, Taylor Karns1, Michael 
Reisinger1, Siara Sandwith 1,4, Evan Rogers1, Emma Eubank1, Charline Charles1, 
Lola Hanchar1, Jim Vaughn2, Yuh-Hwa Wang3, Peter K. Todd4, Lindsey Hayes5, 
Philip Smaldino1  
1Ball State University, 2Nanomedica Inc., 3University of Virginia, 4University of 
Michigan, 5Johns Hopkins School of Medicine 
 
Frontotemporal dementia (FTD) is a rare and progressive neurodegenerative 
disorder that causes dramatic changes in personality, behavior, and language 
leading to early death. FTD patients experience more rapid rates of lobar 
degeneration than Alzheimer’s Disease patients and disproportionately afflicts 
families with inherited autosomal dominant repeat expansion mutations to C9orf72. 
The C9orf72 repeat expansion (C9 HRE) mutation involves the addition of up to 
hundreds or thousands of extra G-rich, non-coding GGGGCC hexanucleotide 
repeats within the first intronic sequence of C9orf72. The G-rich composition of the 
C9 HRE mutation promotes the formation of aberrant G quadruplexes (G4s) 
throughout the first intronic sequence of C9orf72. G4s are highly stable knot-like 
structures of guanine-rich DNA or RNA that are enriched at important regulatory 
regions such as promoters and telomeres. The repeat expansion leads to three 
interrelated mechanisms of pathogenesis, including C9orf72 haploinsufficiency, and 
the accumulation of toxic RNA foci and dipeptide repeat proteins (DPRs). Together, 
these neurodegenerative mechanisms rely on the presence of aberrant G4s 
suggesting that resolving G4s may reduce the toxicity associated with C9orf72 FTD. 
We and others have shown that Dhx36 is a major G4 helicase enzyme able to 
unwind G4 structures. We hypothesize that overexpressing Dhx36 in FTD mouse 
models may affect pathogenesis of C9 FTD via affecting toxic RNA foci and DPR 
abundance. To investigate this, we generated a FTD mouse line that contains 2 extra 
copies of DHX36 and a bacterial Cre recombinase gene to overexpress Dhx36 in the 
frontal lobes of adult mice brain. We utilized a series of endpoint PCR reactions to 
validate this mouse model to further characterize the potential therapeutic role of 
DHX36 in C9 FTD in future experiments. 



72 Adhesin and Pseudouridine Monophosphate Glycosidase Overlap in C. 
albicans 
Amy Isaac, Douglas Bernstein 
Ball State University 
 
C. albicans is a pathogenic fungus that naturally lives in the human gut and takes 
advantage of weakened immune systems to cause infection. Candidiasis is common 
in hospital settings and particularly dangerous to immunocompromised patients. 
Fungal species like C. albicans can degrade pseudouridine, one of the most common 
RNA modifications. Pseudouridine is found in all areas of life and pseudouridine 
synthase (PUS) enzymes make this post-transcriptional modification of RNA. 
Pseudouridine glycosidases (PUG) break down pseudouridine. C. albicans produces 
PUS and PUG proteins, while humans do not make PUGs. This makes PUG genes a 
possible anti-fungal target. In the C. albicans genome, there is an overlap between 
the putative adhesin gene (C3_07930C_A) (ALS8), and a putative pseudouridine
monophosphate glycosidase (C3_07920W_A) (PUG1) gene. My project was to 
insert stop codons CRISPR technology to cut and alter the adhesin gene without 
changing PUG. This will render the adhesin gene nonfunctional without changing 
the PUG gene and potentially change the phenotype of C. albicans with a 
measurable change in cell morphology and biofilm formation. We hypothesize that 
knocking out the adhesin gene will greatly decrease C. albicans filamentation and 
adhesion to agar but will have minimal effect on growth rate.  

73 trithorax (trx) and trx group (trxG) regulation of cardiac Hox gene 
expression and patterning of the Drosophila dorsal vessel 
Sumaiya Islam 1, 2, 3, Md. Sayeed Abu Rayhan 1, 3, Adam J. Farmer 1, 2, 3, Shaad M. 
Ahmad 1, 2, 3, and Kristopher R. Schwab 1, 2, 3  
1Indiana State University, 2The Rich and Robin Porter Cancer Research Center, 3The 
Center for Genomic Advocacy 
 
The trx and trxG genes encode conserved chromatin regulatory proteins that 
positively control developmental genes, such as the Homeotic (Hox) genes, during 
embryogenesis. In addition to patterning the anterior-posterior embryonic axis, Hox 
genes control the regional patterning of the developing heart in both insects and 
mammals. However, the precise regulation of cardiac Hox expression has yet to be 
explored in insects or mammalian models. The H3K4 histone methyltransferase 
trithorax (trx) is a key regulator of Hox gene expression and cardiac patterning 
within the Drosophila dorsal vessel (linear heart tube).  We have previously identified 
that the trx is necessary for abd-A expression within the posterior dorsal vessel. The 
loss of abd-A expression within the trx mutant causes a dramatic homeotic 
transformation of the posterior heart tube into an anterior aortic-like fate. In 
contrast, Polycomb (Pc) represses abd-A expression within the anterior aorta of the 
dorsal vessel.  
 
The TrxG family of proteins control the activation and maintenance of gene 
transcription via the recruitment of multi-protein complexes that perform diverse 
regulatory functions including chromatin remodeling, histone methylation, and 
transcriptional co-activation. Furthermore, Trx regulatory activity is separable into 
the catalytic H3K4 methyltransferase activity and non-catalytic transcriptional 
coactivation. Therefore, the loss of cardiac abd-A expression and subsequent 
patterning defect offers a robust assay to further characterize the TrxG control of Hox 
regulation within cardiogenesis. First, an allelic series of trx mutant strains which 
rescue the null trx embryonic lethality phenotype were investigated for abd-A 



expression and heart-proper defects. Interestingly, several cardiac cell division 
defects were identified in trxB20 and trxB26 homozygous null embryo, however, these 
strains maintained posterior abd-A expression and heart-proper patterning. Second, 
key components of the TrxG complexes were investigated for heart defects. 
Surprisingly, homozygous of will die slowly (wds7A) and absent, small, or homeotic 
discs 2 (ash21) mutants possess no significant changes to abd-A expression and heart-
proper development even though the ash21 mutants possess severe cardiac 
progenitor cell division and positioning defects. Overall, these results suggest that trx 
and trxG genes possess unique and diverse functions in cardiac progenitor cell 
division and heart patterning. Whereas a majority of these trxG genes are required 
for proper cardiac cell division, only a select number are necessary for proper Hox 
activity cardiac patterning. 

74 Evaluating the Effects of alpha-Connexin-Carboxyl-Terminal (aCT1) 
Therapeutic Peptide in Combination with Resveratrol or Ellagic Acid on 
Breast Cancer Cell Proliferation 
Tyler Montgomery and Kimberly M. Baker 
University of Indianapolis 
 
Breast cancer continues to rank as one of the leading causes of death in women. The 
therapeutic peptide alpha-connexin-carboxyl-terminal (aCT1) exerts anticancer 
effects by stabilizing the gap junction protein connexin 43 and promoting gap 
junction intercellular communication (GJIC). GJIC sensitizes cancer cells to 
anticancer agents by eliciting a bystander effect in which toxic metabolites or 
apoptotic signals diffuse across gap junctions. Resveratrol and ellagic acid, dietary 
polyphenols found in a variety of fruits and vegetables, have also been shown to 
exhibit anticancer activity; thus, the use of these dietary agents in combination with 
aCT1 may be an effective therapy for breast cancer. In this study we evaluated the 
antiproliferative effects of resveratrol and ellagic acid individually and in 
combination with aCT1 therapeutic peptide in MCF-7 breast cancer cells. We found 
that resveratrol and ellagic acid each inhibited MCF-7 cell proliferation in a dose-
dependent manner. Furthermore, we found that co-administration of ellagic acid 
and aCT1 resulted in greater inhibition of cell proliferation than either agent alone 
at the same dose and indicate an additive effect. These results suggest that 
combinatorial treatments using aCT1 and ellagic acid may be an effective 
chemotherapeutic strategy against breast cancer. 

75 Functions of Nell2 in the layer-specific visual projections 
Masaru Nakamoto, Cory Meyers, Adelyn Carney, Sam Hafner, Tytus Ragle, 
Olivia Blackketter, Ellie Roeglin, Aidan Nichols, Graham Landwerlen, Kaden Baker, 
Skye Isenblatter, Timmy Benz, Maya Dunson, and Chizu Makino Nakamoto 
Valparaiso University 
 
The correct functioning of the nervous system is critically dependent upon the 
establishment of precise connections between neurons and their target cells. During 
development of the vertebrate visual system, retinal axons not only reach the 
topographically correct positions within their targets in the brain but also confine 
their terminal arbors and synapses to specific layers or laminae. In the chicken 
retinotectal system, retinal axons terminate in superficial layers of the optic tectum 
(retinorecipient laminae) and do not normally invade deeper non-retinorecipient 
laminae. In the mammalian retinogeniculate system, axons from the ipsilateral and 
contralateral eyes project to distinct layers or domains in the dorsal lateral geniculate 
nucleus (dLGN). Nell2 (also known as Nel) is a multi-modular extracellular 



glycoprotein that is predominantly expressed in the nervous system. We have 
demonstrated that Nell2 is expressed in specific layers of the chicken optic tectum 
and the murine dLGN during development.  In the developing chicken optic tectum, 
Nell2 is expressed in the layer that is located at the boundary between the superficial 
retinorecipient laminae and the deeper non-retinorecipient laminae (lamina g of the 
stratum griseum et fibrosum superficiale). In the developing murine dLGN, Nell2 is 
expressed in the layer (domain) where ipsilateral retinal axons project. In vitro, Nell2 
exerts inhibitory effects (inhibition of axon outgrowth, induction of growth cone 
collapse) on all retinal axons in the chick and on contralaterally-projecting retinal 
axons in the mouse. In vivo, Nell2 null mice show defects in the eye-specific 
retinogeniculate projection. In addition, we found that Ros-1, a receptor tyrosine 
kinase that binds to Nell2, is strongly expressed in developing retinal ganglion cells 
(projecting neurons of the retina). Taken together, these results suggest that the 
Nell2–ROS-1 interaction may mediate inhibitory axon guidance signals in the layer-
specific visual projections. 

76 Development of a novel assay system for the detection of the enzymatic 
dihydroxylation of aliphatic olefins 
Ella Talley, Rutkowski, B.; Froese, J. T. 
Purdue University 
 
Rieske dioxygenases are diverse enzymatic catalysts that are best known for their 
ability to perform the regio- and enantioselective dihydroxylation of aromatic 
substrates as part of the metabolic pathways involved in the degradation of aromatic 
pollutants. In this context, Rieske dioxygenases have been widely utilized in organic 
synthesis and bioremediation efforts. Despite this, Rieske dioxygenases are capable 
of performing a variety of other biotransformations as well, including sulfur 
oxidations and the dihydroxylation of aliphatic olefins. 
 
In the Ball State Laboratory for Biocatalysis, we aim to develop new green-chemical 
tools in the form of engineered enzymes that operate in aqueous solutions to help 
attenuate the reliance of the chemical industry on non-renewable energy sources. 
Our laboratory is establishing a new program aimed at engineered Rieske 
dioxygenases to improve their activity in the enantioselective dihydroxylation of 
aliphatic olefins. To engineer these enzymes for this application, however, a new 
high-throughput assay system was required to enable the screening of large enzyme 
variant libraries. To this end, our laboratory has developed and optimized a new, 
absorbance-based assay system that can be used to evaluate the cis-dihydroxylation 
activity of a large number of enzyme variants in a short time. Further, we have 
demonstrated the utility of this assay system in detecting the metabolites produced 
by respiring cells in fermentation cultures, and have utilized this assay to evaluate 
the activity of members of enzyme variant libraries. 

77 Optimization of the Synthesis of Highly Substituted Pyrrolidones 
Matija Bekic and Dr. Liliya V. Frolova 
Purdue University Fort Wayne 
 
Pyrrolidin-2-ones are biologically active nitrogen containing heterocycles. This 
project focuses on the optimization of the synthesis of pyrrolidine-2-ones with 
different sulfonyl groups. The reagents used are malononitrile, benzaldehyde, and 
sulfonamides with two different substitutions to the sulfonyl group. They are aryl and 
methyl substitutions. An optimization of the reaction conditions will allow us to 
increase the yield of the final product. The reaction conditions for the pyrrolidine-2-



ones had to be altered due to the discovery of precipitation. The final compounds were 
characterized by 1H and 13C NMR. 

78 Encapsulation of Near Infrared Anticancer Drug in Protein-based 
Nanoparticles for Theranostics 
Jamar Clark, Dr. David Bwambok, Dr. Rona Robinson-Hill 
Ball State University 
 
Cancer is the leading cause of mortality all over the world. The development of 
effective therapeutic agents that can simultaneously be used in tumor diagnosis is 
highly desirable. This study focused on evaluation of HSA nanoparticles for 
encapsulation of near infrared (NIR) ionic dye, IR 780 tetraphenyl borate (IR 780 
TPB), for tumor imaging and therapeutic application against cancer. Studies show 
that IR 780 TPB has selective toxicity to tumor mitochondria. Anion exchange 
reaction between IR 780 iodide (IR780 I) and sodium tetraphenyl borate (NaTPB) 
was used for the synthesis of IR 780 TPB. The photophysical properties were 
determined using ultraviolet-visible (UV-vis) and fluorescence spectroscopy. 
Results indicated that IR 780 TPB absorbs and emits near infrared light which is 
useful for diagnosis and photothermal therapy upon laser irradiation. Synthesis of 
HSA nanoparticles with a size of 150 nanometers (nm) encapsulating IR 780 TPB 
was carried out by desolvation method using1-ethyl-3-(3-dimethylaminopropyl) 
carbodiimide (EDC) as the crosslinker. The choice of nanoparticles from human 
serum albumin (HSA) for drug delivery is due to their biocompatibility and 
biodegradability. This study demonstrates the potential application of HSA 
nanoparticles for delivery of simultaneous diagnostic and therapeutic agent (IR 780 
TPB) with selective toxicity against cancer cells. In addition, the photothermal 
heating of the IR780 TPB upon laser irradiation provides synergistic treatment of 
tumors which is expected to improve the therapeutic outcome. 

79 Designing Coordination Polymers Based on Aryl Tetrazolethiones 
Jennifer Fields and Sundeep Rayat 
Ball State University  
 
The coordination chemistry of tetrazole derivatives is not well-studied. The goal of 
this research is to design tetrazolethione-based coordination polymers and advance 
our understanding of how the three-dimensional structure of these polymers is 
affected by the structure of the ligand, the type of metal ion, the metal-ligand 
stoichiometry, the presence of secondary ligands, and the reaction conditions. Five 
(hetero)aryl tetrazolethione ligands have been synthesized through the 1,3-dipolar 
cycloaddition of commercially obtained isothiocyanates and sodium azide. Efforts to 
generate coordination polymers from these ligands have focused on two different 
methods, layering (slow diffusion) and solvothermal reactions. After more than 100 
reaction attempts, we have obtained a 1-D polymer, a 2-D polymer, and some 
unexpected, yet interesting products. 

80 Home Building Raman Spectrometer and Performance Evaluation 
Riley Mahan, Dustin Garrison, Luke Willmann, Anissa Bailey, Savannah Root, 
Nhi Tran, Ashlynn Meadows, Thomas Witham, Wei Wei* 
Franklin College 
 
Raman spectroscopy is an important technique used to probe molecular vibration of 
samples and help identify functional groups of a molecule. One of its advantages is 
that there is little sample preparation and samples can be left in-situ, which leads to 



little sample destruction. This homemade Raman spectrometer was built using 
standard optical parts along with non-traditional parts, such as Legos for the 
sample holder. Once the prototype was built, benchmark molecules were used such 
as ethanol and toluene to test the performance of the apparatus. There are several 
areas for improvement in the current setup, such as building a new sample holder 
and fixing the detector to a two-dimensional translation stage]. It was found that 
the signal is highly sensitive to the position of the detector, and this gave the idea for 
the need for finer adjustment. A translational stage would allow for finer adjustment 
so there can be more precise and exact movement of the sensor. The goal is to 
automate and/or motorize this translation stage for even more precise motion 
control. 

81 Serum Albumin Nanoparticles for Enzymatic Delivery of Near Infrared 
Ionic Anticancer Drug 
SaNiyaa Griffin, Dr. David Bwambok, Dr. Rona Robinson-Hill 
Ball State University 
 
Developments in cancer therapy have resulted in various drug delivery agents. The 
use of nanoparticles from human serum albumin (HSA) for drug delivery have been 
approved by the Food and Drug Administration (FDA) because they are 
biocompatible and biodegradable. This study focused on evaluation of HSA 
nanoparticles for encapsulation of near infrared (NIR) ionic dye, infrared 780 
ascorbate (IR 780 Asc), for therapeutic application against cancer. Studies show 
that IR 780 Asc has selective toxicity to tumor mitochondria. Anion exchange 
reaction was used for the synthesis of IR 780 Asc. The photophysical properties 
were determined using ultraviolet-visible (UV-vis) and fluorescence spectroscopy. A 
desolvation method was used to synthesize HSA nanoparticles encapsulating the IR 
780 Asc with a particle size of 150 nanometers (nm) using 1-ethyl-3-(3-
dimethylaminopropyl) carbodiimide (EDC) as the crosslinker. The release of the IR 
780 Asc therapeutic agent from HSA nanoparticles was achieved by the enzymatic 
action of collagenase, a metalloproteinase that is overexpressed in tumor cells. This 
study demonstrates the potential application of HSA nanoparticles for drug delivery 
system and enzymatic release of the encapsulated IR 780 Asc therapeutic agent with 
selective toxicity against cancer cells.  

82 Synthesis of High-Substituted Pyrrolidones from N-Butyl Sulfonyl 
Chloride 
Katelynn McPhee and Liliya V. Frolova 
Purdue University-Fort Wayne 
 
Variations of biologically active sulfonamides and their subsequent pyrrolidones are 
used in the medicinal chemistry community for their anti-cancer and anti-bacterial 
properties. Different sulfonamides are produced by using sulfonyl chlorides with 
different substitutions – one such sulfonyl chloride is n-butyl sulfonyl chloride, 
which produces n-butyl sulfonamide. By optimizing the synthesis of n-butyl 
sulfonamide, the overall multistep synthesis of the n-butyl pyrrolidone becomes 
more efficient with a better yield. By synthesizing pyrrolidones from the 
sulfonamides of different methods, we can determine which is the best procedure. 
The compounds were characterized by 1H and 13C NMR.  

  

https://franklincollegeedu-my.sharepoint.com/personal/riley_mahan_franklincollege_edu/Documents/Abstract.docx#_msocom_4


83 3D Printed Chitin Composites 
Molly Brandes and J.D. Mendez 
Indiana University Columbus 
 
Chitin was combined with various polysaccharides to make an aqueous solution 
capable of being 3D printed. A clay 3D printer (Tronxy Moore) was used to achieve 
this which greatly reduced the cost of water-based 3D printing compared to 
commercially available biological printers. The printed pieces show good 
mechanical stability and are capable of being printed in a variety of shapes. Low-
cost printing like this has the potential to expand access to this increasingly 
important technology.  

84 Removal of Pharmaceutical Compounds from Aqueous Solutions by 
Activated Carbon 
Ruth E. Nalliah and Joel T. Staples 
Huntington University 
 
Activated carbon, or activated charcoal, offers possibilities of effective sequestration 
of excreted pharmaceutical pollutants from water, without the production of toxic 
by-products. In this study, we focus on ways which may be developed for consumers 
to remove excreted pharmaceutical waste in urine, either by filtration with 
commercial filters, or by the addition of commonly-available activated carbon 
powder to the toilet bowl. We have found a common brand of commercial water 
pitcher filter containing activated carbon to be highly effective in removing 
pharmaceuticals from purified water and from artificial urine, for eight over-the-
counter pharmaceuticals, as tested via UV spectroscopy. In addition, our 
determination of the amounts of activated carbon powder needed to adsorb 50% of 
each pharmaceutical from purified water in one minute suggests that small amounts 
of activated carbon powder could be effective in sequestering pharmaceuticals.   

85 Development and characterization of engineered Rieske dioxygenases 
with non-native activity 
Bailey Rutkowski and Dr. Jordan T. Froese 
Ball State University 
 
Rieske dioxygenases, a class of enzyme systems found in soil bacteria, play an 
important role in the bacterial metabolism of aromatic “pollutants” in their 
environment. Rieske dioxygenases have long been utilized in organic synthesis due 
to their ability to catalyze the asymmetric dihydroxylation of aromatics to produce 
chiral diene-diol metabolites. Despite their utility, the range of potential applications 
for these green catalysts has been limited by steric and electronic constraints on their 
substrate scopes and activity. 
  
Our work in the Ball State Laboratory for Biocatalysis Research is focused on 
developing new green-chemical tools in the form of engineered enzymes that operate 
in aqueous solutions to help attenuate the reliance of the chemical industry on non-
renewable energy sources. To this end, we have applied multiple mutagenesis 
strategies along with a recently reported high throughput screening platform to 
develop new Rieske dioxygenase variants with non-native activity for amide-
functionalized substrates, revealing key residues that modulate the enzyme’s activity 
and selectivity. This research has led to the production and characterization of 
entirely new chiral metabolites with significant potential utility in organic synthesis. 



  
Computational analysis (homology modeling, docking studies, molecular dynamics 
simulations, and substrate tunnel mapping) of the engineered dioxygenases 
produced in this work has led to the identification of key generalizable strategies that 
can be applied to engineer improved dioxygenases in a variety of contexts. 

86 Metal Complexes and Coordination Polymers Based on Pyridyl 
Tetrazolones 
Makayla Templeton, Hayley Higginbottom and Sundeep Rayat 
Ball State University 
 
Tetrazoles and their derivatives have extensive applications in agriculture, industry, 
medicine, and pyrotechnics. Particularly, the parent tetrazoles and their complexes 
with metals have been widely studied as high energy materials due to their thermal 
stability and low sensitivity performance. The metal-organic frameworks (MOFs) 
based on tetrazoles offer even greater potential as energetic materials due to their 
increased chemical stability and high detonation performance. However, the metal 
complexes and coordination polymers of tetrazolones have not received much 
attention.  Here, we studied the reaction of 3-pyridyl and 4-pyridyl tetrazolones 
with different transition metals ions.  We successfully obtained two coordination 
polymers in the reaction of 3-pyridyl tetrazolone with Cu (II) and Cd (II). On the 
other hand, 4-pyridyl tetrazolone formed metal complexes with Cd(II) and Co(II). 
The synthesis of ligands and the structures of the metal complexes and coordination 
polymers will be discussed. 

87 A Proposed Eastward Extension of the Late Wisconsin-aged Greenwood 
Moraine in East-Central Indiana 
Todd Grote  
Indiana University Southeast 
 
The Greenwood Moraine is an ice-recessional moraine of the Laurentide Ice Sheet 
(LIS) formed after the Late Wisconsin Glacial Maximum (LGM).  To date, surficial 
geologic mapping shows it is of limited extent and absolute age estimates do not 
provide a reliable age of the landform.  This presentation does not address the age of 
the Greenwood Moraine, but using high-resolution light detection and ranging 
(LiDAR) imagery and limited field-based surficial geologic mapping it is proposed 
that the landform can be laterally extended eastward, but not westward, using 
topography adjacent to ice-marginal outwash valleys and what appear to be ice-
marginal glaciofluvial heads-of-outwash features.  The lack of a distinct laterally 
continuous morainal landform may suggest a short-lived, but important meltwater 
outlet, ice-marginal position during Late Wisconsin deglaciation.   

88 Seed predation differs between paved and unpaved environments, but 
not between native and exotic species 
Bryanna Delgado, Winta Kebede, Macey Lam, Jayla Miller, Emma Boehm, Alex 
Riley, and Lana Bolin 
Ivy Tech Community College, Indiana University 
 
Species interactions such as competition, predation, and mutualism are a key focus 
of ecology. These interactions are highly context dependent, and recent work in 
urban ecology suggests that species interactions may differ in urban landscapes. 
Species interactions also commonly differ in strength between invasive and native 
species, and The Enemy Release Hypothesis posits that invaders may be successful 
by escaping their co-evolved enemies during the invasion process. However, 



evidence for the Enemy Release Hypothesis has been mixed. Here, we investigated 
how a species interaction – seed predation – varies between paved and unpaved 
surfaces, and whether seed predation rates differ between invasive and native 
species. As part of a summer research program designed to increase research access 
for community college students (Science CORPS: sciencecorpsprogram.org), we 
conducted a distributed study that took place at sites across Indiana, Illinois, and 
Michigan. We set out trays containing white sand and seeds from five native and 
five exotic plant species into sites that were either paved or unpaved, and counted 
the number of seeds of each species remaining after three days. We found that seed 
predation was greater on paved surfaces than on unpaved surfaces, and that seed 
predation did not differ between native and exotic plant species. These results add 
to the growing evidence that species interactions can differ in urban environments, 
and suggest that the Enemy Release Hypothesis may not explain the success of 
these exotic plant species, at least in terms of release from seed predators. 

89 The effects of artificial light at night (ALAN) on a migratory songbird 
Samantha Diedrich, Sarah Wanamaker, Alex Jahn, Ellen Ketterson 
Indiana University 
 
Temperate-zone birds use photoperiod as a primary cue for timing daily activities 
and life-history events such as molt, migration, and breeding. However, as artificial 
light at night (ALAN) becomes more prevalent through urbanization, the difference 
between daylight and dark nights has become less distinct, which could influence 
evolved patterns of timing. Dark-eyed juncos, like many other songbirds, rely on the 
vernal increase in the photoperiod to trigger migratory behavior and seasonal 
reproductive development via activation of the hypothalamus-pituitary-gonadal 
(HPG) axis. Previous research in juncos shows that exposure to ALAN advances the 
timing of gonadal growth. Unknown is whether ALAN influences migratory timing.  
 
We captured juncos (n = 56) overwintering in Indiana and housed them in an 
indoor aviary. We exposed the treatment group (n = 28) to ALAN (~3 lux) while the 
control group (n = 28) experienced dark nights. We quantified migratory readiness 
by measuring individual activity levels using accelerometers, and migratory 
departure using Lotek nanotags upon release in early March. Three MOTUS towers 
situated around the release site detected nanotag presence, allowing an estimate of 
migration departure date; additional nationwide towers registered their migratory 
paths after departure. We are processing the results to assess the effects of ALAN on 
behavior, physiology, and migratory timing. 

90 The effect of neighbor density, habitat selection, and parental strategy 
on stress hormones in the polymorphic white-throated sparrow 
(Zonotrichia albicollis) 
Ray G. Peck II 
Indiana State University 
 
The White-throated Sparrow (Zonotrichia albicollis) is a polymorphic species 
having two distinct morphs, each with unique life-history strategies. They differ in 
such behaviors as paternal care, territorial defense, reproductive effort, promiscuity, 
and site selection. White morph males engage in less parental care than do tan 
morphs, and so this study seeks to learn how the contrasting life strategies and 
subsequent parental investment affect basal corticosterone (CORT) levels of 
offspring. It also seeks to answer the relationship between neighbor density and 
habitat selection with CORT and Testosterone. The study intends to do this via 

http://sciencecorpsprogram.org/


plasma samples collected annually from a population in the Adirondacks of New 
York. This research will also determine the time until increased plasma CORT from 
handling stress in White-throated Sparrow. 

91 Observation of Egg Quality and Quantity vs. Temperature, Rainfall, and 
Humidity Amongst Buff Orpington, Red Star, and Black Star Domestic 
Chickens (Gallus domesticus) at the White Violet Center For Eco-
Justice, West Terre Haute, IN 
Gillian Perry and Keeley Cleghorn Ph.D.  
Saint Mary-Of-The-Woods College 
 
Preliminary observational data showed that certain weather patterns such as 
temperature, humidity, and rainfall, all affected egg quality and production amongst 
Buff Orpington, Red Star, and Black Star (Gallus domesticus) chickens at the White 
Violet Center for Eco-Justice at Saint Mary-of-the-Woods. To further investigate 
this preliminary data, egg production and quality were assessed by total number of 
eggs collected (quantity) and size frequency (small, medium, large, extra-large, 
jumbo, and seconds) over the winter season. This information was then compared 
to the temperature, humidity, and rainfall that occurred during this time. 
Preliminary analysis has shown that there is a correlation between egg laying in the 
G. domesticus and temperature, rainfall, and humidity. Due to these promising 
results further data will be collected through the spring and summer seasons. 

92 Use of plastic nesting material and its potential impact on American 
Robin (Turdus migratorius) nests 
Elissa Torgerson and Li King 
Valparaiso University 
 

Rising levels of plastic pollution in the environment continue to impact 
aquatic and terrestrial organisms, including birds when they incorporate it into 
their nests. Whether the use of plastic as nesting material is entirely helpful or 
harmful is largely unknown. Potential detrimental effects of incorporating non-
anthropogenic matter as nesting material include entanglement, ingestion, 
alteration of thermal properties, and increase in predation risk. The proportion of 
plastic used in robin (Turdus migratorius) nests was determined in 3 types of 
locations in Northwest Indiana. These sites included shopping area parking lots, 
Valparaiso University campus, and local parks. Post-breeding season robin nests 
(n=44, f=4.51, p<.025) were collected and dissected. Overall, 89% of the nests 
contained plastic. The nests with the most plastic originated from shopping areas. 
The effects plastic material had on nest predation rate were examined by placing 
artificial and natural nests around campus with model clay eggs. Half of the trials 
had white polyethylene plastic incorporated into their nests, and half contained no 
plastic. Time to nest disturbance or the presence of animal markings on the eggs 
were used to measure predation. In 2022, 74% of the nests were attacked with more 
predation from bird species than mammals. The time until predation was 
significantly longer for nests with plastic (n=11, t=2.3, p<.050). In 2023, the 
experiment was replicated, and results indicated that the time until predation was 
significantly longer for nests without plastic. Findings also suggested there are 
seasonal differences between the rate of predation for nests with and without 
plastic. Plastic might be making the nest more visible to predators, the sound of the 
plastic moving could attract predators, or the plastic might deter predators by 
scaring them away. Future research is required to understand the comprehensive 
impacts plastic has on bird nest quality and breeding success. 



93 Evaluation of avoidance response to bioplastics and microplastics 
contamination, and to superfund contaminated soil by soil dwellers 
using the mite Oppia nitens 
Catarina Zabot Pasini, Erik Perez, Nina G. Shaffer, Kaija M. Carr, Kenneth L. 
Brown, Philips O. Akinwole  
DePauw University 
 
Bioplastics are regarded as environmental alternatives for conventional 
microplastics, which are viewed for their harmful impact on terrestrial ecosystems. 
Despite their known sustainability, much has yet to be known regarding the 
potential ecotoxicological impact that bioplastics have on soil fauna and ecosystems. 
This study delves into the toxicity assessment of microplastics [Polystyrene (PS), 
Polyethylene (PE)] and bioplastics [Polyvinyl alcohol (PVA), Sodium polyacrylate 
(NaPa) involving Oppia nitens (known as soil oribatid mite). The research explores 
the ecological significance of O. nitens avoidance response as a key tool for 
evaluating the risks associated with contaminated soils, for example, the Superfund 
site in Evansville, IN. 
Findings showed that the mites’ net response indicated a clear dose-response curve 
such that as concentrations of micro/bioplastics increased, so did the avoidance 
responses. The avoidance EC50 endpoints showed PS < PE < PVA < NaPa, indicating 
higher deleterious effects of microplastics. High toxicity of PS in soils to O. nitens at 
EC50 of 172 mg/kg compared to bioplastics and other known contaminants poses an 
enormous threat to soil. For bioplastics in this study, there were no significant 
avoidances at concentrations up to 9000 mg/kg compared to PS and PE which 
showed avoidance responses at 300 and 5000 mg/kg respectively, implying that 
bioplastics might be relatively safer to soil mites compared to conventional 
microplastics. Furthermore, O. nitens avoidance of heavy metals contaminated 
Superfund sites demonstrated the ecological relevance of avoidance response test 
when assessing the habitat integrity of contaminated soil. The present study further 
supports the inclusion of the oribatid mite, O. nitens in the ecological risk 
assessment of contaminants in soil. 

94 Importance of water availability for Tri-Colored bats (Perimyotis 
subflavus) in West Virginia determined using AnalookW identification 
software 
Erin Williams, Robert Vandermolen, Keeley Cleghorn 
Saint Mary-of-the-Woods College 
 
Bats in the United States have been given a lot of attention in recent years due to 
their dwindling population numbers. This is causing many companies and 
organizations to create conservation plans and help with gathering overall 
knowledge on the mammals. Specifically, tri-colored bats (Perimyotis subflavus) 
have been petitioned to be placed on the federally endangered list of species in the 
coming few years, so interest in their species has significantly increased. To add to 
the knowledge in this area, bat populations, specifically tri colored, were monitored 
in West Virginia. Acoustic monitors were used across 14 sites in West Virginia, and 
two full nights were recorded at each site. All the recordings were then run through 
a software program (AnabatW) where each call was identified and double checked 
manually. The tri-colored calls were separated from the rest and used for the 
remainder of this study. It was then determined whether there was water within a 
half mile radius of the monitor sites to run the statistical analysis. This showed 
which sites overall had more calls and whether nearby water was positively or 



negatively correlated. This information can now be used in future studies and 
projects to aid in the conservation of not only tri-colored bats, but the general 
population of bats in the United States.  

95 Effects of Golf Course Maintenance on Surrounding Watersheds and 
Biodiversity 
Drake Varns, Dr. Yizhou Xie, Dr. Robert Vandermolen 
St. Mary of the Woods College 
 
Over the past two decades, the surging popularity of golf in America has led to the 
establishment of courses in unconventional locations, potentially causing 
environmental concerns. This study aims to investigate the environmental impacts 
associated with the general maintenance of golf courses. Focusing on three specific 
areas (upstream, course-side, and downstream), we utilized Water Quality Index, 
Bioassessment Index, and Shannon’s Diversity Index as key metrics. Each site was 
tested eight times throughout the general maintenance period of a golf course (early 
fall into early winter), providing a comprehensive understanding of potential 
environmental consequences. The findings of this study can contribute to future 
research aimed at controlling environmental impacts resulting from the general 
maintenance of golf courses. 

96 A Modified Keener Method for Ranking Political Parties in US 
Presidential Elections 
Lillie Gendel, Kelly Herrera, Robert Vandermolen Ph.D.  
Saint Mary-Of-The-Woods College 
 
Intro: This poster introduces an experimental ranking method, applied to past 
United States presidential elections, initially focusing on the Democratic and 
Republican parties. Adopting Keener's original strength ranking, the method adds 
contrasting offensive and defensive attributes to formulate fresh rankings for 
sporting teams. To rank our political parties, we instead use campaign funding and 
median home prices as offensive and defensive attributes.  
Materials and Methods: Our innovative ranking method, adapted from Keener’s 
approach, utilizes distinct offensive and defensive ratings. Initially, a set of 
competitive attributes, classified as offensive or defensive, is chosen for each team. 
Simultaneously, these attributes are employed to generate rankings through a 
modified Keener’s method. Subsequently, the same modified Keener’s method is 
applied, incorporating a new attribute derived from normalized versions of these 
offensive and defensive rankings. To extend this novel ranking to elections, the first 
step involves selecting necessary attributes. Funding, our chosen offensive attribute, 
grants candidates an advantage by enabling broader voter outreach, data-driven 
decision-making, and increased advertising. Home prices, our defensive attribute 
chosen because of its economic indication, contributes to increased property taxes, 
funding public schools, enhancing education quality, and more.  
Results: After performing our augmented Keener method, we arrived at the 
Democratic party being ranked number one while the Republican party is ranked 
number two. This was calculated using our attributes of funding for the Democratic 
vs Republican party and median home price in blue vs red states.  
Discussion: This conclusion gives evidence of the success of this new ranking 
method, suggesting that, despite myriad factors in presidential elections, a 
candidate’s financial resources may significantly influence the outcome. The 
resulting rating vector affirms the Democratic party’s top rank based on greater 



funding, shedding light on the potential implications of campaign funding and 
economic indicators in shaping electoral outcomes. 

97 Differential Equations in Stock Prediction Analysis 
Mai Le, Alan Tuan Le, and Sutthirut Charoenphon, Ph.D.  
DePauw University 
 
Stock price prediction plays a vital role in financial decision-making and has been 
an area of extensive research. In this research, we explore the effectiveness of the 
differential equation of Brownian motion as a method for stock price prediction and 
compare its performance with two established techniques, ARIMA and XGBoost. 
Using historical data from Yahoo Finance, we assess the predictive capabilities of 
these models and analyze their strengths and weaknesses. The findings of this study 
will shed light on the potential of Brownian motion as a viable approach in financial 
forecasting and provide valuable insights for investors and researchers in applying 
mathematics in social sciences. We also researched the application of this technique 
in option pricing and combined this with more complicated mathematical models. 

98 Measuring Phospholipase Secretion Between M1 Versus M2-Activated 
Mouse Macrophages When Infected with C. neoformans 
Emily Anderson and Erin E. McClelland 
Marian University College of Osteopathic Medicine 
 
Cryptococcus neoformans (C. neoformans) is a fungi that secretes phospholipase B 
as an enzymatic protein and virulence factor. In response, the human immune 
system activates macrophages. Classically activated (M1) macrophages stimulate the 
immune response, whereas alternatively activated (M2) macrophages clean up 
cellular debris. 
 
The objective for this project was to determine whether C. neoformans increases 
phospholipase B secretion in the presence of M1-activated macrophages (versus 
when exposed to M2-activated macrophages).  
 
During infections of mouse macrophages with C. neoformans, the growth media of 
M1 and M2 macrophages were collected. A BCA assay was conducted of each media 
sample, followed by a TCA precipitation. Using SDS-PAGE, proteins were separated 
and transferred to a nitrocellulose membrane for western blotting. Primary 
mouse/anti-goat IgG antibody against phospholipase B was added to the 
membrane. Secondary HRP-conjugated goat/anti-mouse IgG antibody was added, 
and the membrane was developed utilizing HRP chemiluminescence.  
 
After several weeks of inconclusive results, phospholipase B secretion within 
macrophages after phagocytosis was tested. This was followed by BCA assay, TCA 
precipitation, SDS-PAGE, and western blot protocols, as described above.  
 
Data revealed increased M1 secretion into the media in one infection. However, this 
was not repeated with subsequent experiments. Analysis of protein density of bands 
from two other infections at 48 hours appeared to show more secretion of 
phospholipase B within M2 macrophages in the one of the infections.  
 
Although it was hypothesized that there would be greater phospholipase B secretion 
in M1 macrophages, the results were not repeated. With this, we concluded that C. 
neoformans does not secrete phospholipase B into the media. After testing if 



phospholipase B was secreted within the macrophages upon phagocytosis, data 
from one infection showed promising levels of protein density, particularly in M2 
macrophages. Research to corroborate these findings is on-going.  

99 Fine Focus: The First International Journal for Undergraduate 
Microbiology Research 
Ella Lautzenheiser and Dr. John McKillip 
Ball State University 
 
Fine Focus was developed in 2013 as an international journal to bring 
undergraduate research to the scientific community. As a product-based 
(“immersive learning”) course, and the BSU Chapter of the American Society for 
Microbiology (BSUASM), the journal is also used for STEM outreach, to allow 
academically underrepresented students to be the authors of, and authorities on, 
their own education. Participating BSU students learn firsthand about the double-
blind process of manuscript peer review, scientific editing, and professional 
communication among corresponding authors and invited reviewers from our 
external Editorial Board. Outside of our University community, undergraduate 
students and their mentors are offered a respected global venue in which to publish 
their original microbiology research and learn about the odyssey of a manuscript as 
it moves through the peer review process prior to digital and print publication. Our 
primary community partner is the Small World Initiative, a consortium of over 330 
academic institutions across 45 US states, the District of Columbia,  Puerto Rico, 
and 15 countries engaged in crowdsourcing antibiotic discovery by transforming 
their undergraduate biology curricula the Course-Based Undergraduate Research 
Experience (CURE) model. Fine Focus serves as a platform and incentive for 
participating students and mentors to publish their findings from this innovative 
“teaching through research” approach. 

100 Determining M1 versus M2 macrophage activation in human 
macrophages after C. neoformans infection 
Mackenzi Lawson, Dr. Erin McClelland 
Marian University College of Osteopathic Medicine 
 
Cryptococcus neoformans is an infectious fungus that causes an estimated 152,000 
cases of meningitis every year in HIV/AIDS patients. Among these, 73.7% will die, 
and those who live are often left with permanent neurological damage.  To 
determine if C. neoformans alters human macrophage activation in males versus 
females, pushing males toward the alternative activation (M2) pathway instead of 
the classically activated (M1) pathway.  Blood draws were held every other week in 
the student health center at Marian University. The buffy coat was isolated from 
blood samples and peripheral blood mononuclear cells were isolated and frozen. 
Monocytes were differentiated into macrophages and infected with C. neoformans. 
Every 6 h, extracellular C. neoformans were removed and fresh media were added. 
At 24 or 48 h post-infection, images were taken to determine percent phagocytosis, 
and macrophages were collected. Either total protein or RNA was extracted and 
western blotting or quantitative reverse transcriptase PCR, respectively, was done to 
analyze expression of iNOS (M1) and arginase (M2).  The first western suggested 
that iNOS was upregulated in males at 24 h and females at 48 h. All subsequent 
westerns did not have enough protein concentration to detect the markers. Based on 
the initial qRT-PCR data, male macrophages expressed 5× more arginase than that 
of female macrophages at 48 h and iNOS was completely downregulated. Based on 
this preliminary data, male macrophages appeared to be alternatively activated, 



leading to upregulated M2 gene expression, while iNOS was completely 
downregulated. These gene expression changes may explain why males have 
increased susceptibility to C. neoformans.  This effect appears to be independent of 
phagocytosis in males, as some male macrophages did not have very good 
phagocytosis.  A larger sample size is needed to further explore these data. 

101 Antibiotic Resistance Evaluation in Gram-Negative Bacteria 
Jaipal Malhi, Jake Lex, Angela Hodges, Zarah Khan, Chaina Francois 
 
Antibiotic resistance (AR) poses a significant threat in Indiana, necessitating urgent 
action. Our approach involves isolating local environmental bacteria, assessing their 
susceptibility to prevalent antibiotics, & identifying antibiotic-resistant genes. This 
multifaceted strategy serves to monitor bacterial communities, trace the origins of 
resistance genes, and prepare for region-specific disease agents, enhancing our 
ability to predict, prevent, and manage antibiotic-resistant infections. Here we 
sought to isolate DNA from Gram-negative bacteria samples for PCR analysis and 
determine their susceptibility/resistance to various antibiotics using Kirby-Bauer 
assays. Bacterial strains from the White River watershed were cultured in MH broth 
& plated on MH agar. The Kirby-Bauer assay was conducted with 17 antibiotics and 
DNA extraction was performed using the GenElute Bacterial Genomic DNA Kit. 
Kirby-Bauer analysis revealed 100% resistance to at least one antibiotic, with 
97.51% showing multidrug resistance. Most isolates displayed resistance to 
commonly used antibiotics, notably Amoxicillin & Ampicillin. DNA extraction 
yielded concentrations >10 ng/ul and PCR analysis identified antibiotic resistance 
genes in 40.77% of strains, including CMY, KPC, CTX-M, SHV-1, and TEM genes. 
The study highlights substantial antibiotic resistance, emphasizing the need for 
improved antibiotic utilization and disposal methods. Further PCR analysis can 
identify additional resistance genes and ongoing surveillance in other Indiana 
ecosystems is warranted. 

102 Novel Farm-Derived Antibiotics Targeting ESKAPE Pathogens 
Mana Shahrokhi, John L. McKillip 
Ball State University 
 
The escalating threat of antimicrobial resistance (AMR) has prompted a global crisis, 
with predictions of over 10 million annual deaths from multi-drug resistant bacterial 
infections by 2050 if no decisive action is taken. Antibiotic overuse in agriculture 
contributes significantly to AMR, particularly in livestock farming. The targeted 
bacterial group includes ESKAPE pathogens (Enterococcus faecium, Staphylococcus 
aureus, Klebsiella pneumoniae, Acinetobacter baumannii, Pseudomonas 
aeruginosa, and Enterobacter spp), highlighted by the World Health Organization as 
a priority for new antimicrobial drugs. This study aims to address this urgent 
challenge by exploring the untapped potential of micro-ecologically underexplored 
environments for novel antibiotic discovery. 

Systematic collection of environmental samples from All Wright Dairy Farm in 
Muncie, IN, revealed the presence of promising antibiotic-producing Bacillus species. 
Methanol extraction from fermentation cultures of these Bacillus strains resulted in 
novel antibiotic compounds demonstrating significant zones of inhibition against 
ESKAPE pathogens, including Staphylococcus aureus, Enterococcus faecium, and 
Enterobacter species. Thin Layer Chromatography separation and overlay with 
indicator organisms further confirmed the potent antibiotic activity of these 
compounds. 



This research positions farm-derived Bacillus species as a promising solution for 
combating antibiotic resistance, particularly against ESKAPE pathogens, offering a 
proactive and impactful approach. The findings underscore the importance of 
exploring diverse environmental sources, such as dairy farms, in addressing the 
global antimicrobial resistance (AMR) and multidrug resistance (MDR) crisis. 
Emphasizing the ongoing research imperative, further investigations into compound 
structure, safety, antibiotic spectrum, and stability are crucial prerequisites for 
potential in vivo trials. This study contributes to the collective effort to address AMR 
and MDR, offering novel insights and potential solutions to one of the most pressing 
challenges in global public health. 

103 Sub-lethal Concentrations of the Aminoglycoside Hygromycin B disrupt 
C. albicans Filamentation 
Griffin Thomas and Douglas Bernstein 
Ball State University 
 

Candida albicans is an opportunistic pathogen which is a normal part of the 
microbiota of most individuals. In the immunocompromised, uncontrolled growth 
of C. albicans causes disease and death through colonization of internal organs. A 
major virulence factor of C. albicans is the ability to transition from yeast to hyphal 
morphologies, or filament. Filamentation is essential to the formation of biofilms 
and tissue invasion. Antibiotic resistance and biofilm formation makes treatment of 
C. albicans infections difficult. There are no known treatments to prevent 
filamentation of C. albicans in infected individuals. We tested the effects of sub 
lethal concentrations of the aminoglycoside Hygromycin B, a common selective 
drug, on C. albicans filamentation. Aminoglycosides are translational inhibitors, 
disrupting the passage of mRNA through ribosomes. At high concentrations, cell 
growth is inhibited as hygromycin is toxic to all eukaryotes at high concentrations. 
We found that low, sublethal concentrations of hygromycin disrupted filamentation. 
This result was specific for hygromycin as it was not observed in response to other 
translational inhibitors such as hygromycin analogs or nourseothricin. This 
discovery has potential medical implications as a novel treatment of C. albicans 
infections. 

104 The Photometric Study of Eclipsing Variable Star: NSVS 2749395 
Mya Shelton 
Ball State University 
 
We present a comprehensive photometric study of the eclipsing variable star, NSVS 
2749395. All photometric measurements are differential ensemble photometric 
measurements, taken in the Johnson-Cousins B, V, and R bands. We use the 
computer program AstroImageJ (AIJ) to perform differential ensemble photometric 
measurements. This research process is ongoing and the current results are 
preliminary. The goal is to provide a comprehensive systematic study of systems 
that cannot be provided due to the short periods of large area survey systems like 
the All-Sky Automated Survey (ASAS) and the Northern Sky Variability Survey 
(NSVS). By providing a higher observational cadence, the knowledge gained can be 
greatly enhanced. The knowledge gained from this research is important in the field 
of astronomy because it permits the determination of fundamental stellar 
parameters like radii and masses. 

  



105 Analysis of Short-Term Eclipsing Binary System ASASJ061151-4519.7 
Caleb Whitcomb, Dr. Robert Berrrington 
Ball State University 
 

We present a photometric study of the eclipsing binary star system 
ASASJ061151-4519.7. Observations were made during December 2013 and January 
2014 as well as during January 2020 and February 2020 using the 0.61-m SARA-CT 
telescope at the Cerro Tololo Interamerican Observatory (CTIO) in Chile using three 
band pass filters, Johnson B, Johnson V, and Cousins R. Multi-aperture photometry 
was done using the AstroImageJ (AIJ) software, and the generated light curves were 
analyzed using the PERANSO software to determine the orbital period. The observed 
light curves were analyzed with the Physics of Eclipsing Binaries 2 (PHOEBE2) 
software to create a synthetic fit light curve and obtain a best fit model of the system 
and determine stellar and orbital parameters. Light curve observations from the 
Transiting Exoplanet Survey Satellite (TESS) data release were added to the previous 
data. The generated light curves were used to create a plot of the Observed minus 
Calculated (O-C) times of minimum light and create a correction to the orbital period 
of the system. We are testing the affects of the O’Connell effect on the modeling of the 
system and how it affects the determined Time of Minimum of each eclipse. 

106 African plants in the Purdue University Herbaria Arthur (PUR) and 
Kriebel (PUL) Collections 
D. Rabern Simmons, Sidney M. Bunch, Bryan Reyes, M. Catherine Aime 
Purdue University 
 
The Purdue University Herbaria (Herbaria) are composed of two collections: the 
Kriebel Herbarium (PUL), containing circa 110,000 vascular plants, bryophytes, 
lichens, algae, and fungi; and the Arthur Fungarium (PUR), consisting of circa 
125,000 parasitic rust fungi (Pucciniales) on plant hosts. These collections, 
established in the 1880s, contain a diverse array of specimens from around the 
world. In 2022, the Herbaria joined a collaborative effort led by the University of 
Kansas to construct a conglomerate database of African plant specimens held in 
North American herbaria. With the help of undergraduate assistants, more than 180 
African plant specimens have been digitized from the PUL. Also, more than 1,500 
plant hosts of the obligately-parasitic rust fungi in the PUR have been digitized. In 
addition to making this information more widely available to the public, this project 
has trained undergraduate students in herbarium curation and collection 
management. Further, undergraduate students will contribute to the development 
of the manuscript compiling the African rust fungi data, and they will participate in 
all aspects of the peer-review publication process. 

107 Acquisition of Diverse Case Study Images for Pedagogy in Nursing and 
Medical Information 
Lindsay Gielda, Julia Rogers, and Vanessa Quinn 
Purdue University Northwest 
 
There is a critical need to ensure that healthcare providers are competent in 
diagnosing patients in the clinic with variabilities attributed to racial physiologic 
differences.  This can be achieved through principles of transcultural education and 
increased representation in pedagogical tools.  However, current pedagogical tools 
do not accurately reflect the growing racial diversity of the U.S. population. Recent 
surveys of medical students and clinicians revealed a significant deficiency in 
diagnosing common conditions on diverse skin tones, leading to misdiagnosis or 



delayed treatment.   To address the critical need for diverse images for pedagogical 
education of future healthcare providers, a digital repository where provider-
diagnosed images and case studies from patients with diverse skin tones was 
constructed.  Nursing students in the Advanced Pathophysiology Course at Purdue 
University Northwest participated in a project utilizing the website- based digital 
repository resource that focused on recognition of variabilities in case presentation. 
Survey results of confidence identifying conditions on light, olive, and dark skin 
tones demonstrated a significant increase in the confidence and ability to recognize 
conditions on including eczema, syphilis, herpes, scabies, ringworm, Lyme disease, 
impetigo, melanoma, squamous cell carcinoma, nail fungus and acne on diverse 
skin tones.  Qualitative assessment of written survey responses denotes consistent 
comments on the importance of accurate diagnostic abilities for patients of all skin 
types, and the importance of acknowledging inherent differences of disease 
presentation due to skin pigmentation. Overall, the results of this study show the 
effectiveness and importance of increased representation in pedagogical tools to 
medical professionals. We aim to increase the number of available resources of our 
digital repository and expand its use to additional programs in the future. 

108 Advancing Great Lakes Water Literacy: Storymaps and Quests as 
Science Communication 
Dr. Justin Hougham, UW-Madison; Ethan Davis, UW-Stevens Point 
 
The Great Lakes Quests were developed, in conjunction with Wisconsin Sea Grant, 
to enhance the Wisconsin Coastal Guide, a website of virtual, interactive maps 
featuring the many coastal assets in the great lakes region. The Great Lakes Quests 
are virtual, guided-tours of coastal cities that highlight locations (natural areas, 
lighthouses, etc.) and coastal features (maritime history, ecological concepts) that 
are relevant to that area. We collaborate with environmental organizations to build 
Great Lakes Literacy Quests. The Quests features environmental field trip locations, 
allowing students to connect with local environmental organizations and become 
familiar with coastal issues that affect their communities while also connecting 
educators to local resources. These field trips will expose students to conservation 
careers and provide them an opportunity to communicate with field professionals, 
increasing their interest and confidence in communicating science. Through these 
experiences, students and teachers will develop a community call to action to 
accompany stops on the Quest. 
 
We have led webinars that describe the Quests, how to use them, and how to create 
them. For the Great Lakes Quest training in this project, we include integrating 
Quests into classroom goals and curriculum in the workshop. This training will 
equip educators with the ability to meaningfully integrate Quests into their 
curriculum. Educators will learn the types of data that can be collected in our 
watershed and how to navigate the Quests in ArcGIS StoryMap. Educators will leave 
the training with the knowledge and skills to use the Milwaukee Quest in the 
classroom and also create and integrate additional Quests as they support classroom 
goals. This project has reached over 100 middle and high school students. Targeting 
students in this age range provides an opportunity for intervention and 
enlightenment as students begin to think about career pathways.  

  



109 BIO 101: An EPIC Beginning for Beacon Biologists 
Jane Kenney-Hunt and Kristi Bugajski 
Valparaiso University 
 
Valparaiso University’s Biology Department identified an urgent need to address 
student success in a gateway course to the biology major. We observed a strong 
negative shift in student performance between the Fall 2020 and Fall 2021 
semesters. Recent national exam scores reveal pre-college learning loss due to the 
COVID-19 pandemic, especially in high-poverty schools. Additionally, anecdotal 
evidence suggests that disengagement and anxiety are having an increasing impact 
on undergraduate education. In order to counter these trends and improve success 
and retention, the Biology Department designed a seminar series to teach students 
in the biology major the skills needed to succeed in college-level science coursework, 
increase students’ sense of inclusion and belonging in the department, and 
implement a senior writing capstone. The series builds on lessons learned from a 
successful NSF grant (Establishing Practices Integrating Commuter students (EPIC) 
program, NSF Award ID: 1564855), which resulted in large increases in student 
retention.  
 
In the fall of 2023, the first course (BIO 101) in the series was introduced. Biology 
major first-year and transfer students enroll in BIO 101. Students participate in 
cohort-building activities, get to know departmental faculty, discuss student and 
faculty academic expectations, attend weekly peer-led supplemental instruction, 
and practice study skills. The three main objectives of the BIO 101 seminar are to: 1) 
improve student exam scores in the introductory biology sequence and return to 
pre-pandemic grade distributions, 2) increase the number of students using 
University resources such as supplemental instruction, tutoring, the Career Center, 
and the Wellness Office, and 3) improve the student sense of belonging and 
community within the Biology Department. This presentation will detail the format 
and accomplishments of the first iteration of the course. Attendees will learn how a 
similar seminar course could be used at any institution to improve student success. 

110 The Road Ahead: PBL-Based Hands-On STEM Curriculum 
Dr. Sridhar Ramachandran 
Indiana University Southeast 
 
In the rapidly evolving landscape of artificial intelligence (AI) and autonomous 
vehicles, Project Based Learning (PBL) emerges as a powerful tool for K-12 STEM 
education. In this research, we use Arduino, a low-cost tool, to teach K-12 students 
about artificial intelligence (AI), sensors technology, and autonomous vehicles 
through PBL. This aligns with Indiana’s new science and computer science 
standards (IC 20-30-5-23) and the Next Generation Science Standards (NGSS). We 
introduce students to the engineering design of self-driving cars, foster critical 
thinking, ethical awareness, and social responsibility. We also focus on the use of 
various sensors in autonomous vehicles, their role in keeping the vehicle on track, 
and their ability to avoid obstacles. We help students understand the advantages 
and limitations of different types of sensors, and how they interact to make self-
driving cars work. This hands-on approach gives students a deep understanding of 
the current state of AI and autonomous vehicles and prepares them for the future 
job market where these technologies will be common. Moreover, this PBL approach 
can be extended to bioengineering, where students could explore how AI and sensor 
technology are used in advanced prosthetics and biomedical devices, fostering an 
interdisciplinary understanding of engineering design. Our goal is to inspire the 



next generation of engineers and scientists who will advance AI and solve societal 
problems intelligently. 

111 A Look into Healthcare Injustices and Accessibility Within the 
Undergraduate College Community 
Bushra Yenice, Dr. Rona Robinson-Hill, Dr. Jennifer Hill, Dr. Tya Arthur 
Ball State University 

In the United States, 82% of adults face difficulty accessing healthcare. Healthcare 
disparities have a significant impact on marginalized communities. Studies show 
individuals with difficulty accessing healthcare are more likely to experience poorer 
health outcomes and higher mortality rates. These health outcomes include higher 
rates of chronic conditions such as diabetes, hypertension, and obesity, as well as 
increased rates of preventable diseases due to a lack of early detection and 
treatment. The purpose of this study explores the accessibility of healthcare among 
Ball State University’s undergraduate students, trends among the student 
population, and inadvertent marginalization through survey data. This study is 
designed to be conducted via an online survey with voluntary participation. The 
online survey will be distributed to all Ball State University undergraduate students 
through the university communication center, community engagement liaison, and 
faculty that serve undergraduate students to ensure a diverse sample. The survey 
will consist of a series of questions regarding their experiences and difficulties 
accessing healthcare, and their perceptions of healthcare on campus. Participation 
in the survey will be voluntary and confidential to ensure honest and unbiased 
responses. This allows the study to be accessible to a wide range of students. The 
goal of this study is to identify healthcare barriers in undergraduate communities 
and facilitate action that addresses areas of concern. 

112 Temporal Polyethism in Honey Bees (Apis mellifera) and the Ant 
Species Pogonomyrmex occidentalis 
Andrew (Andy) Ammons and Alexa Kennel 
Goshen College 
 

Honey bees and ants have enamored scientists for decades. Social insects 
(including bees and ants) are the most “abundant land-dwelling arthropods” and 
make up more than half of insect biomass worldwide (Hölldobler et al., 2009). 
Their intricate societies are some of the most complex in the animal kingdom. 
Although abundant research has been done on the honey bee in regards to temporal 
polyethism, the age-related division of labor in the non-reproductive class, and 
some research has been done on various species of ants, there has been little 
research comparing the two groups directly. Understanding the differences between 
these groups, as well as the dynamics that affect temporal polyethism within 
eusocial insects, is essential to making further evolutionary connections and other 
future research within this field. Our research observed the behaviors of Carniolan 
worker honey bees (Apis mellifera) in a cross-fostered hive, as well as workers of the 
ant species Pogonomyrmex occidentalis, which were kept in artificial ant 
farms.  Our main goal was recording and comparing the behaviors of these two 
social insects, and determining the onset of these behaviors in workers. We found 
that our hypotheses regarding temporal polyethism gained evidence in these 
studies, with statistically significant differences found between ant and bee 
populations as well as differences between colonies in both species. This study will 



allow further research into the possible reasons for these differences, and provide a 
basis for more research. 

113 Assessment and validation of different hair extraction methods for 
determining 13 steroid hormones in big brown bat (Eptesicus fuscus) 
using UPLC-Q Exactive Orbitrap high-resolution mass spectrometry 
Zuyi Gooley and Aaron Gooley, Indiana State University 
 
The quantification of endogenous steroid hormone levels in hair of wildlife is a 
useful tool to evaluate the physiological impacts of environmental stressors. Bats 
have undergone large-sale population declines in North America due to white nose 
syndrome and there is increasing interest in using cortisol concentrations to identify 
additional chronic stressors. Quantification of cortisol has historically been done by 
enzyme immunoassay, which can be time consuming and of variable precision. 
However, more modern analysis of stress hormones using liquid chromatography-
mass spectrometry (LC-MS) could result in greater precision in quantifying cortisol 
as well as additional steroid hormones simultaneously. We present a sensitive and 
specific LC-MS-MS method for determining 13 steroid hormone concentrations in 
big brown bat hair. We compared the sample extraction procedure, including hair 
pre-treatment (i.e. whole, surgical scissor cut, dry milled, and wet milled hair) and 
extraction conditions (i.e. rotation and water-bath sonication). Sample extract was 
further cleaned up using a C18 solid phase extraction (SPE) column prior to LC-MS-
MS analysis. Matrix effects of different extraction procedures were evaluated and 
compared. The developed method was validated and presented accuracy and 
precision within accepted ranges. The method was successfully used for the analysis 
of cortisol and other steroid hormones in hair samples from 18 big brown bats 
(Eptesicus fuscus). Cortisol concentrations ranged from 5.32 to 207.67 pg/mg in 
hair. 
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