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113th ANNUAL TECHNICAL MEETING 

OKLAHOMA ACADEMY OF SCIENCE 

UNIVERSITY OF OKLAHOMA HEALTH SCIENCE CENTER 
OKLAHOMA CITY, OK 

  
PROGRAM SUMMARY 

Wednesday, 30 October 2024 

5:30 p.m. Executive Council Meeting (Zoom) 

Friday, 1 November 2024 

7:30 a.m. Registration for Technical Meeting in Nicholson Tower – 5th Floor 
 
Concurrent Oral Presentation Sessions in Allied Health Building (8:30 - 11:00 a.m.) 

Section A  Biological Sciences (Botany) – Room 2065 

Section A  Biological Sciences (Zoology) – Room 2065 

Section B  Geology – Room 2050 

Section C  Physical Sciences – Room 2049 

Section G  Applied Ecology and Conservation  – Room 2050 

Section H  Microbiology – Room 2058 

Section I  Engineering Sciences – Room 2049 

Section J  Biochemistry and Molecular Biology – Room 1046 

Section L  Mathematics, Statistics, & Computer Science – Room 2046 

Section M  Environmental Sciences – Room 2050 

Section N  Biomedical Sciences – Room 1117 

Section Business Meetings in Allied Health Building (either 10:45 or 11:00) 

Section A  Biological Sciences (Botany & Zoology) – 11:00-11:15 in Room 2065 

Section B  Geology – 8:45-9:00 Room 2050  

Section C  Physical Sciences – 10:45-11:00 in Room 2049 

Section D  Social Sciences – 11:00-11:15 in Room 2046 

Section E  Science Communication and Education – 11:00-11:15 in Room 2058 

Section G  Applied Ecology and Conservation – 10:45-11:00 in Room 2050 

Section H  Microbiology – 10:30-11:00 in Room 2058 

Section I  Engineering Sciences – 11:00-11:15 in Room 2049 

Section J  Biochemistry and Molecular Biology – 10:45-11:00 in Room 1046 

Section L Mathematics, Stats, & Comp. Science – 10:30-10:45 in Room 2046 

Section M  Environmental Sciences – 11:00-11:15 in Room 2050 

Section N  Biomedical Sciences – 11:00-11:15 in Room 1117 

 
Academy Business Meeting – 11:30-12:00 in Nicholson Tower Auditorium (5th Floor) – All OAS members are 
encouraged to attend and visitors are welcome. 

Academy Luncheon & Speaker – 12:00 in Nicholson Tower Auditorium (5th Floor) – lunch ticket required 

Poster Session for All Sections – 1:30-3:30 in Nicholson Tower Conference Rooms A and B 

 

REFRESHMENTS 
Morning break stations are provided from 9:15-10:00 in the Allied Health Building room 2055. 
Afternoon Break refreshments are provided from 1:15 – 3:00pm at Nicholson Tower 5th floor. 
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LUNCHEON SPEAKER 
H. Anne Pereira, Ph.D. 

Dr. H. Anne Pereira serves as the Dean of the Graduate College at the University 
of Oklahoma Health Sciences Center (OUHSC) in Oklahoma City. She has been 
a member of the OUHSC since 1992 when she joined the faculty of the 
Department of Pathology.  She rose through the ranks to full professor with 
tenure in Pathology, and in 2009 was appointed Professor of Pharmaceutical 
Sciences and served as the Associate Dean for Research, College of Pharmacy 
from 2009 to 2020.   She was named the Henry Zarrow Presidential Professor in 
2008 and the David L Boren Professor in 2018. Dr. Pereira received her PhD in 
Pathology from the University of Melbourne in Australia and then served as a 
postdoctoral fellow/senior research associate at Emory University in Atlanta, 
before accepting her position at the University of Oklahoma.  Her research 
focuses on the multifunctional aspects and identification of bioactive peptides 
based on the innate immune system molecule, CAP37 and has had a longstanding 
record of federal and national funding. She has the distinction of being named a 
Fellow by the American Association for the Advancement of Science (AAAS) 
and a fellow of the American Association of Colleges of Pharmacy (AACP) 
Academic Research Program.  Dr. Pereira is the holder of over 40 US and foreign 
patents and is the Co-founder and Chief Scientist of Biolytx, an OU spin-off 
company responsible for the commercial development of peptide therapeutics 
which she developed. She was named a Fellow of the National Academy of Inventors in 2015 for her highly prolific 
spirit of innovation in creating or facilitating outstanding inventions that have made a tangible impact on quality of 
life, economic development, and the welfare of society. 

 
SPECIAL THANKS 

A well-deserved special thanks to the University of Oklahoma Health Sciences Center and the OUHSC Graduate 
College. Additional thanks to the OUHSC Vice President of Research, Dr. Darrin Akins, and OK-INBRE Director, 
Dr. Mark Lang, for their support. 

 
UPCOMING MEETINGS 

2025 Fall Field Meeting (joint meeting with the Oklahoma Native Plant Society)  TBA 
2025 Annual Technical Meeting, TBA 

GENERAL INFORMATION 

Name Badges:  Name badges, provided upon registration, must be worn at all times by all individuals attending 
Academy section programs, business meetings, and luncheon. If your badge is not visible, you may be asked to leave 
by the persons in charge. Lost badges may be replaced at the registration desk upon verification of your registration 
documents. All presenters must register and wear an official name badge. 
  

On-site Registration Fees: 
Member - $35.00;  
Non-member - $50.00 
Student - $20.00 

OUHSC Students - free  
Luncheon tickets (if available) - $15.00

  

2025 Dues are Payable:  The OAS registration desk will accept dues payments. 
Professional - $30.00 
Graduate/Undergraduate Student - $20.00 

Family - $35.00 
Life - $600.00

Guidelines for Abstract Publication:  Abstracts may be published in the Proceedings of the Oklahoma Academy of 
Science, subject to the editorial  policies as stated in the most recent issue of the POAS and the review of the Editorial 
Board. Specific formatting instructions for abstracts may be found at www.oklahomaacademyofscience.org.  Abstract 
publication fee is $38. POAS editor is Dr. Mostafa S. Elshahed, mostafa@okstate.edu.  
  

Executive Director:  Inquiries concerning upcoming OAS activities and membership may be directed to Dr. Adam 
Ryburn, OAS Executive Director, 2501 N. Blackwelder Ave, OKC, OK 73106, (405) 208-5044, aryburn@okcu.edu.   



*Undergraduate Presentation      **Graduate Presentation 
3 | P a g e  

SECTION A: BIOLOGICAL SCIENCES – BOTANY 
Allied Health Building Room 2065 

 Section Chair: Jason Shaw 

9:45-10:00 **CHARACTERIZING A CROSS TIMBERS FOREST IN TULSA, OKLAHOMA. Sarah Short and Chad King. 
University of Central Oklahoma. 

10:00-10:15 ECOLOGICAL AND INDIGENOUS CULTURAL ASPECTS OF PAW PAW, ASIMINA TRILOBA (L.) DUNAL 
(ANNONACEAE). Jose Montalva. East Central University. 

10:15-10:30 EVOLUTION OF MILKWEED RESPONSIVENESS TO ARBUSCULAR MYCORRHIZAL FUNGI. Mark 
Fishbein1, Eric Duell2, Shannon C. K. Straub3, and Gail Wilson1. 1Oklahoma State University-Stillwater; 2Kansas 
Biology Survey & Center for Ecological Research; 3Hobart and William Smith Colleges. 

10:30-11:00 FLORA OF OKLAHOMA (Annual Business Meeting) 

11:00-11:15 BIOLOGICL SCIENCES SECTION MEETING  

Posters 

Poster #1   **ELUCIDATING THE EFFECTS OF DOWNREGULATION AND OVEREXPRESSION OF CELL WALL 
BIOSYNTHESIS GENES ON STOMATAL DYNAMICS.  Qimeng Li, Dr, Petrik, Brant Osbone, Maricela 
Espinosa. Northeastern State University.  

Poster #2   *ECOLOGICAL AND INDIGENOUS CULTURAL ASPECTS OF PAW PAW, ASIMINA TRILOBA (L.) 
DUNAL (ANNONACEAE).  Coen Chaffin, Jose Montalva, and Grace Scott-Lang. East Central University. 

Poster #3   *GERMINATION EFFECTS OF COLD TREATMENT ON CIRSIUM ALTISSIUM SEEDS.  Ross Vandaveer 
and Jenna Messick. University of Central Oklahoma. 

Poster #4   *IMPACT OF PARTICULATE SIZE OF BIOCHAR ARBUSCULAR ON MYCORRHIZAL GROWTH IN ZEA 
MAIZE.  Benjamin Woolen and Elizabeth Waring. Northeastern State University. 

Poster #5   *NATIVE OKLAHOMA FLORA EXHIBIT ANTIBACTERIAL POTENTIAL.  Lane Paul and Leah S. Dudley. 
East Central University. 

SECTION A: BIOLOGICAL SCIENCES – ZOOLOGY 
Allied Health Building Room 2065 

 Section Chair: Jason Shaw 

8:45-9:00 *A SURVEY OF STONEFLY (PLECOPTERA) DIVERSITY IN SOUTHEASTERN OKLAHOMA IN 
RELATION TO LAND USE. Casady Sublett. Southwestern Oklahoma State University. 

9:00-9:15 *DETERMINING DIVERGENCE ONE STEP AT A TIME. Trevor Rauch1, Dysen House1, Lindsey J. Long1, 
and Laura Reed2. 1Oklahoma Christian University; 2Genomics Education Program-University of Alabama. 

9:15-9:30 *THE EFFECT OF FEMALE MATE CHOICE ON OFFSPRING SEX RATIOS IN A FRESHWATER 
AMPHIPOD SPECIES. Rachel Uhlig and Rickey Cothran. Southwestern Oklahoma State University. 

11:00-11:15 BIOLOGICL SCIENCES SECTION MEETING 

Posters 

Poster #6   *CONSERVATION AND DIVERGENCE COMPARISONS IN GENE GIG AND GENE RPS6.  Holly Grimes1, 
Sam Hegeman1, Lindsey J. Long1, Laura Reed2. 1Oklahoma Christian University; 2Genomics Education Program-
University of Alabama. 

Poster #7   *EVOLUTIONARY CONSERVATION OF MELT AND PP2A-29B IN DROSOPHILA.  Kathryn Christie1, 
Morgan Demuth1, Lindsey J. Long1, and Laura Reed2. 1Oklahoma Christian University; 2Genomics Education 
Program-University of Alabama. 

Poster #8   *PP2A-29B HAS MORE LOVE THAN STEP.  Logan Moore and Axton Pickard. Oklahoma Christian 
University. 

Poster #9   *GENETIC CHARACTERIZATION OF A GREEN ANOLE LIZARD POPULATION IN NORTHWEST 
OKLAHOMA.  Erik Mesta, Bryant Franco, Renan Bosque, and Marcella Santos. Southwestern Oklahoma State 
University. 

Poster #10   *PP2A-29B IS MORE CONSERVED THAN STEP IN THE DROSOPHILA SPECIES.  Jose D.J. Espinosa1, 
Emily D. Munson1, Lindsey J. Long1, and Laura Reed2. 1Oklahoma Christian University; 2Genomics Education 
Program-University of Alabama. 

Poster #11   *HOW CHANGES IN DENSITY RELATING TO SEASONS IMPACT SEXUAL SELECTION IN LAKE AND 
SPRING POPULATIONS OF HYALELLA AMPHIPODS.  Madison Normile. Southwestern Oklahoma State 
University. 
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Poster #12   *MOSQUITO-BORNE DISEASE SURVEILLANCE IN OKLAHOMA (MODSO).  Pranav Rao, Lillian Savage, 
Israel Gentry, Margaret Wojan, Aydin Read, and Caio Martinelle França. Southern Nazarene University. 

Poster #13   *MONITORING THE PRONGHORN POPULATION OF OKLAHOMA AND THEIR PARASITES.  Seth 
Brecheen1, M.J. Cherry2, M.C. Chitwood3, M.M. Dart2, R.W. DeYoung2, W.S. Fairbanks3, D.P. Hahn3, L.J. 
Heffelfinger2, R.C. Lonsinger4, C.M.J. Rickels2, E.P. Tanner2, M.T. Turnley3, and H.G. Wang1.. 1East Central 
University; 2Texas A&M University-Kingsville; 3Oklahoma State University-Stillwater; 4U.S. Geological Survey, 
Oklahoma Cooperative Fish & Wildlife Research Unit. 

Poster #14   *NATURAL HISTORY NECROMANCY: AN ANALYSIS OF A SPECIMEN REHYDRATION METHOD.  
Madilyn Crisp, McKaegan Gregory, and Rachel Uhlig. Southwestern Oklahoma State University. 

Poster #15   *STATUS AND HABITAT USE BY THE AROGOS SKIPPER AND DELAWARE SKIPPER AT THE 
WICHITA MOUNTAINS WILDLIFE REFUGE, OKLAHOMA: PRELIMINARY RESULTS.  J. Blake Howard 
and Michael Husak. Cameron University. 

SECTION B: GEOLOGY 
Allied Health Building Room 2050 

Section Chair: Christen Shelton 

8:45-9:00 GEOLOGY SECTION MEETING 

9:00-9:15 OUT OF AFRICA: PALEONTOLOGICAL RESEARCH AND DISCOVERIES MADE WHILE RESIDING IN 
SOUTH AFRICA. Christen D. Shelton. Rogers State University. 

SECTION C: PHYSICAL SCIENCES 
Allied Health Building Room 2049 

Section Chair: Benjamin Tayo; Vice-Chair: Amanda Nichols 

9:45-10:00 *ELECTROPLATING IN THE UNDERGRAD LAB. Sam Fisher and Yasmin Orellana. Oklahoma Christian 
University. 

10:00-10:15 *DETERMINING THE IMPORTANT COEFFICIENTS IN THE LANDAU-GINZBURG THEORY FOR 
PBTIO3 AND BATIO3 USING FIRST PRINCIPLE CALCULATIONS. Keenan Smith1, Doyin Shittu2, and 
Huaxiang Fu2. 1East Central University; 2University of Arkansas. 

10:15-10:30 *IMPLEMENTING BREWERY QUALITY CONTROL UTILIZING SPECTROPHOTOMETRIC 
TECHNOLOGY. Jamie Welsh. Oklahoma City University. 

10:30-10:45 USING ULTRASOUND TO STUDY PROPERTIES OF RAW HONEY. Karen Williams. East Central 
University. 

10:45-11:00 PHYSICAL SCIENCES SECTION MEETING 

Posters 

Poster #16   *A STUDY OF THE HIGH TEMPERATURE REACTION OF TITANIA, SILICA, AND YTTRIA.  Hunter 
Allen and Dwight Myers. East Central University. 

Poster #17   *APPLICATION OF THE COMPENSATED ARRHENIUS EQUATION TO MENSCHUTKIN REACTION 
KINETICS IN IONIC LIQUIDS.  Madeline Bethel and Christopher M. Burba. Northeastern State University. 

Poster #18   *EXTRACTION OF CARVONE FROM SPEARMINT.  Maverick Stephenson. East Central University. 

Poster #19   *MEASUREMENTS OF HALO CMES AND CMES IN CO-RELATION WITH SPACE WEATHER.  Oren 
Kennedy and Susmita Hazra. Cameron University. 

Poster #20   *MEASUREMENTS OF IONOSPHERIC DRIFT DURING GEOMAGNETIC STORMS.  Landon Holley and 
Susmita Hazra. Cameron University. 

Poster #21   *UNDERSTANDING MARTIN ATMOSPHERE AND SEASONS USING ANALYZING MARTIAN CLOUD 
DATA.  Ophelia-Eden Brown and Susmita Hazra. Cameron University. 

Poster #22   MOLECULES OF NATURE: A SUMMER ACADEMY FOR RISING 8TH AND 9TH GRADERS.  Charles 
Crittell and Daniel McInnes. East Central University. 

Poster #23   COMPARISON OF CHAOTIC BEHAVIOR OF SINGLE AND DOUBLE KICKED CLASSICAL ROTORS.  
Jerry H. Clark and Derik D. Ferry. East Central University. 

Poster #24   TEACHING SOLAR ASTRONOMY USING DIRECT OBSERVATION AND ASTROPHOTOGRAPHY.  
Douglas Bryhan and Derik Ferry. East Central University. 
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SECTION D: SOCIAL SCIENCES 
Allied Health Building Room 2046 

 Section Chair: Dustin Williams 

11:00-11:15 SOCIAL SCIENCES SECTION MEETING 

Posters 

Poster #25   *PUBLIC INTEREST IN FOOD SECURITY ISSUES AS REVEALED BY GOOGLE TRENDS.  Samara Rich 
and Malcolm L. McCallum. Langston University. 

Poster #26   **THE EFFECT OF YOGA NIDRA ON RELAXATION AND INTROCEPTIVE AWARENESS.  Jessica Schott 
and John Geiger. Cameron University.  

SECTION E: SCIENCE COMMUNICATION & EDUCATION 
Allied Health Building Room 2058 

Section Chair: Cheyanne Olson; Vice-Chair: Karen Williams 

11:00-11:15 SCIENCE COMMUNICATION & EDUCATION SECTION MEETING  

SECTION G: APPLIED ECOLOGY & CONSERVATION 
Allied Health Building Room 2050 

Section Chair: Renan Bosque; Vice-Chair: Daniel Gomes da Rocha 

9:45-10:00 *CRITICAL THERMAL LIMITS OF MEDITERRANEAN GECKOS (HEMIDACTYLUS TURCICUS) FROM 
CENTRAL OKLAHOMA. Jade Langoc, Allyson Fenwick, and Christopher Goodchild. University of Central 
Oklahoma. 

10:00-10:15 *EFFECTS OF IN OVO CHRYSENE AND PHENANTHRENE EXPOSURE ON CHICKEN EMBRYO 
DEVELOPMENT AND CARDIAC FUNCTION: IS THERE EVIDENCE FOR SYNERGISM? Yulianis Pagan, 
Hallum Ewbank, and Christopher Goodchild. University of Central Oklahoma. 

10:15-10:30 **ECOLOGICAL DISTURBANCE IN THE ANTHROPOCENE: LEGACY EFFECTS OF ORPHANED 
WELLS ON METABOLIC PHENOTYPE OF FREE-LIVING RODENTS AND VEGETATIVE COMMUNITY. 
Jess Warr, Richard Dolman, and Christopher G. Goodchild. University of Central Oklahoma. 

10:30-10:45 THE PRAIRIE PROJECT: USING THE RANGE ANALYSIS PLATFORM TO PRACTICE QUESTION, 
HYPOTHESIS, AND METHOD DEVELOPMENT SKILLS IN A CLASSROOM-TO-PRESENTATION 
MODELED CURRICULUM. Zach Jones. Southwestern Oklahoma State University. 

10:45-11:00 APPLIED ECOLOGY & CONSERVATION SECTION MEETING 

Posters 

Poster #27   *ANALYSIS OF FISH DIVERSITY IN IMPAIRED STREAMS OF NORTHEASTERN OKLAHOMA.  
Ashleigh Ross1 and Cheyanne Olson2. 1Rogers State University; 2Northeastern State University. 

Poster #28   *ACCESS ECTOPARASITES DIVERSITY AND LOAD AS A PRODUCT OF VARIATION IN MICRO-
HABITAT.  Syndia J. Melancon and Richard W. Dolman. University of Central Oklahoma. 

Poster #29   *ENVIRONMENTAL AND ANTHROPOGENIC EFFECTS ON TERRESTRIAL MAMMAL RICHNESS IN 
OKLAHOMA CITY METRO AREA.  Chloe Lucas and Daniel G. Rocha. Southern Nazarene University. 

Poster #30   *AN EXPLORATORY SURVEY OF DUNG BEETLES (COLEOPTERA: SCARABAEOIDEA) IN THE 
OKLAHOMA PANHANDLE.  F.D. Noahubi1, M.J. Cherry2, M.C. Chitwood3, M.M. Dart2, R.W. DeYoung2, 
W.S. Fairbanks3, D.P. Hahn3, L.J. Heffelfinger2, R.C. Lonsinger4, C.M.J. Rickels2, E.P. Tanner2, M.T. Turnley3, 
and H.G. Wang1. 1East Central University; 2Texas A&M University-Kingsville; 3Oklahoma State University-
Stillwater; 4U.S. Geological Survey, Oklahoma Cooperative Fish & Wildlife Research Unit. 

Poster #31   *IS THE FUTURE ALREADY HERE? CLIMATE-DRIVEN RANGE EXPANSION OF ANOLIS 
CAROLINENSIS IN WESTERN OKLAHOMA.  Bryant Franco, Kylar Byrd, Madilyn Crisp, McKaegan Gregory, 
Kyle Lane , Stevie Langstraat, Erik Mesta, Rachel Uhlig, Marcella G. Santos, and Renan Bosque. Southwestern 
Oklahoma State University. 

Poster #32   *ARCGIS MAPPING OF A WATERSHED TRACKING FLOW ACCUMULATION OF ABANDONED AND 
ACTIVE OIL WELLS.  Damon Corvelo, Jess Warr, and Jenna Messick. University of Central Oklahoma. 

Poster #33   *RODENT COMMUNITIES IN EXOTIC AND NATIVE WESTERN OKLAHOMA GRASSLANDS.  Tj 
Ramsey, Hardy Sperle, Adrianna Teel, Dylan Wolfe, and Zach Jones. Southwestern Oklahoma State University. 

Poster #34   *ASSESSING THE BEHAVIOR AND PHYSIOLOGICAL TRAITS OF DEER MICE FROM THE SELMAN 
LIVING LABORATORY IN WESTERN OKLAHOMA USING RADIO TELEMETRY.  Eve V. Cameron-
Mazin and Richard W. Dolman. University of Central Oklahoma. 
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Poster #35   *SPRINT SPEED, HEMATOLOGY, AND ACTIVE METABOLIC RATE OF JUVENILE COLLARED 
LIZARDS.  Megan L. Wilson, Troy Baird, and Christopher G. Goodchild. University of Central Oklahoma. 

Poster #36   *CHARACTERIZATION OF THE SOIL PROFILES WITHIN THE RANGE OF ANURANS.  Destiny Rickner, 
Taleeah West, and Malcolm L. McCallum. Langston University. 

Poster #37   *TOPOGRAPHICAL EFFECTS OF JUNIPER MORTALITY FOLLOWING A PRESCRIBED FIRE NEAR 
CROWDER LAKE, OK.  Caedmon Delaplane, Camden Parker, Timmy Maines, and Zach Jones. Southwestern 
Oklahoma State University. 

Poster #38   *CHARACTERIZATION OF THE SOIL PROFILES WITHIN THE RANGE OF URODELLANS.  Taleeah 
West, Destiny Rickner, and Malcolm L. McCallum. Langston University. 

Poster #39   *DETERMINING THE TRANSMISSION RATE OF DEER MICE HANTAVIRUS CARRIERS IN 
OKLAHOMA CENTRAL PLAINS.  Ethan Metzger and Richard Dolman. University of Central Oklahoma. 

Poster #40   *WOODY BRUSH FIRE RESPONSES IN A WESTERN OKLAHOMA RANGELAND.  Grayson Bromlow, 
Maverick Smith, Mark West, Chance Smith, and Zach Jones. Southwestern Oklahoma State University. 

Poster #41   *DETERRENT EFFECTS OF CAPSAICIN ON NON-TARGET SPECIES CONSUMPTION OF CORN AT 
BAIT PILES IN TRAPS SET FOR FERAL PIGS (SUS SCROFA).  Billy E. Cantrell Jr. and Michael J. 
Shaughnessy Jr.. Northeastern State University. 

Poster #42   *POST-FIRE GROUND COVER RESPONSES IN A NATIVE GRASSLAND NEAR CROWDER LAKE, OK.  
Dalton Grassman, Emma Morrison, Daylen Mitchell, Rylie Mcintyre, and Zach Jones. Southwestern Oklahoma 
State University. 

Poster #43   *DO PLANT BIODIVERSITY LOSSES SUPPORT A SIXTH MASS EXTINCTION?  Jerome C. Peel and 
Malcolm L. McCallum. Langston University. 

Poster #44   *EXTRAPOLATING DATA FOR THE BIODIVERSITY OF HANTAVIRUS RESERVOIRS IN GYPSUM 
HILLS OF OKLAHOMA.  Hannah C. Watson. University of Central Oklahoma. 

Poster #45   **AN ASSESSMENT OF CARBON STORAGE POTENTIAL AND CULTURAL SIGNIFICANCE OF 
FORESTED CONSERVATION EASEMENTS IN NORTHEASTERN OKLAHOMA.  Kaitlin N. Branson, Anna 
Bennett, Kilee Colclasure, Matt Johnson, Aviel Spurgeon, and Elizabeth Waring. Northeastern State University. 

Poster #46   *DO ALTERNATIVE MALE REPRODUCTIVE TACTICS, AGE, AND SEX INFLUENCE PHYSIOLOGY?  
Sean Johnson, Troy Baird, and Christopher Goodchild. University of Central Oklahoma. 

SECTION H: MICROBIOLOGY 
Allied Health Building Room 2058 

Section Chair: Janaki Iyer; Vice Chair: Avi Mitra 

8:30-8:45 *INVESTIGATION OF L-LYXONIC ACID EFFECT ON CYTOCHROME BD-1 OXIDASE EXPRESSION. 
Eli Grasso and April Nesbit. East Central University. 

8:45-9:00 *FLUORESCENTLY LABELED UROPATHOGENIC E. COLI AS A WAY TO STUDY PATHOGENESIS. 
Victoria Espinoza1, Tram-An Ho2, Alejandro Lopez1, and Janaki Iyer1. 1Northeastern State University; 2Tulsa 
Community College. 

9:00-9:15 *IN VITRO EFFECTIVENESS OF STREPTOCOCCAL PHAGE LYSIN CPL-1 AGAINST CLINICAL 
OCULAR ISOLATES. Van Le1, Jonathan J. Hunt1,2, Vincent A. Fischetti3, and Michelle C. Callegan2. 1Oklahoma 
Christian University; 2The University of Oklahoma Health Sciences Center; 3The Rockefeller University. 

9:15-9:30 *THE ROLE OF CALCIUM SENSOR EFHP IN REGULATING PYOVERDINE PRODUCTION IN HUMAN 
PATHOGEN, PSEUDOMONAS AERUGINOSA. Lorelei Winton, Myriam Achour, Jacob Burch-Konda, and 
Marianna Patrauchan. Oklahoma State University-Stillwater. 

9:30-9:45 BREAK 

9:45-10:00 **A NOVEL MICROBIAL BIOTHERAPEUTIC FOR MODULATION OF THE GUT-LIVER AXIS. Gwen 
Reilly and Crystal N. Johnson. Oklahoma State University-Center for Health Sciences. 

10:00-10:15 **CULTIVATION OF FASTIDIOUS ANAEROBIC BACTERIA ON CLARIFIED GUANO FILTRATE 
SUPPLEMENTED MEDIA. Nam Lu1, Elizabeth Walker1, Amber Nguyen1, Jacobey King1, Samuel Miller2, and 
Paul A. Lawson1. 1The University of Oklahoma-Norman; 2Oklahoma State University-Stillwater. 

10:15-10:30 **ROLE OF THE TRANSCRIPTION FACTOR ZUR IN UTILIZING HEME AS AN IRON SOURCE IN 
MYCOBACTERIUM TUBERCULOSIS. Rashna Sharmeen Shama and Avishek Mitra. Oklahoma State University-
Stillwater. 

10:30-10:45 MICROBIOLOGY SECTION MEETING 
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Posters 

Poster #47   *INVESTIGATING THE EFFECTS OF METABOLITES ON GROUP 3 INNATE LYMPHOCYTE (ILC3) 
FUNCTION.  Christian Sears1 and Lauren A. Zenewicz2. 1Oklahoma Christian University; 2The University of 
Oklahoma Health Sciences Center. 

Poster #48   *ISOLATION AND CHARACTERIZATION OF ACINETOBACTER BAUMANNII BACTERIOPHAGES 
FROM WASTEWATER.  Matthew Padilla, Teague Fox, and Hari Kotturi. University of Central Oklahoma. 

Poster #49   *EVALUATING THE ANTIMICROBIAL EFFECTIVENESS OF NATIVE MEDICINAL PLANT EXTRACTS 
AGAINST CLINICALLY IMPORTANT PATHOGENS.  Lauren Ethridge, Kelsey Rawls, Jenna Messick, and 
Jyotisna Saxena. University of Central Oklahoma. 

Poster #50   *PRELIMINARY ANALYSES OF SEDIMENT-WATER MICROBIAL DYNAMICS OF THE OKLAHOMA 
RIVER.  Delaney F. Donnohue, Jyotisna Saxena, and Matthew B. Parks. University of Central Oklahoma. 

Poster #51   *RECOVERY AND CULTIVATION OF BAT MICROBIOME ASSOCIATED MICROBES.  Elizabeth Walker, 
Nam Lu, Amber Nguyen, and Paul A Lawson. University of Oklahoma-Norman. 

Poster #52   *PREVALENCE OF ANTIBIOTIC RESISTANT BACTERIA IN OKLAHOMA RIVER AND OVERHOLSER 
LAKE OF OKLAHOMA.  Natasha K. Dechant, Erica J. Ross, Matthew Parks, and Jyotisna Saxena. University of 
Central Oklahoma. 

Poster #53   **DETERMINING THE ROLE OF MYCOBACTERIUM TUBERCULOSIS PPE60 PROTEIN IN IRON 
ACQUISITION FROM SERUM ALBUMIN-HEME.  Bableen Kaur and Avishek Mitra. Oklahoma State 
University-Stillwater. 

Poster #54   **ISOLATION AND IDENTIFICATION OF TWO NOVEL GENERA CAPABLE OF BREAKING DOWN 
TWO ANTHROPOGENIC CONTAMINANTS FROM LOCAL WASTEWATER.  Jacobey King, Sam Miller, 
Nam Lu, Ralph Tanner, and Paul A. Lawson. University of Oklahoma-Norman. 

Poster #55   *DETERMINING THE ROLE OF CALCIUM SIGNALING IN PSEUDOMONAS AERUGINOSA 
INTERACTIONS WITH HOST AIRWAY EPITHELIAL CELLS.  Irving S. Miguel, Reygan E. Braga, and 
Marianna A. Patrauchan. Oklahoma State University-Stillwater. 

SECTION I: ENGINEERING SCIENCES 
Allied Health Building Room 2049 

Section Chair: Gang Xu; Vice Chair: Nesreen Alsbou 

8:45-9:00 *DESIGNING A CABLE TESTING DEVICE FOR THE FAA. Kirk Guillory, Jarod Heath, and Darrian Holler. 
University of Central Oklahoma. 

9:00-9:15 *DESIGN AND MANUFACTURE OF A VERTICAL AXIS WIND TURBINE FOR THE UNIVERSITY OF 
CENTRAL OKLAHOMA SCHOOL OF ENGINEERING MAKERSPACE. Nelson Clements, Zeb Jandt, and 
Ben Drumm. University of Central Oklahoma. 

9:15-9:30 *MAXCESS PRODUCT DEVELOPMENT. Richard Huynh, Caleb Swearingen, Chris Lewis, and Josh Jackson. 
University of Central Oklahoma. 

11:00-11:15 ENGINEERING SCIENCES SECTION MEETING  

Posters 

Poster #56   *COMPRESSION MANAGER FOR POST-TENSIONING RODS.  Taylor Grant, Richard Howards, Nesreen 
Alsbou, Tej Lamichhane, Evan Lemley, Khai Tran, and Jackson Holmes. University of Central Oklahoma. 

Poster #57   *REPLICATING VASCULATURE USING COAXIAL 3D PRINTING OF GELATIN-ALGINATE 
HYDROGELS.  Keshawn Wallace, Berk Uysal, and Sundar Madihally. Oklahoma State University-Stillwater. 

Poster #58   *LEVERAGING LEAN PRINCIPLES AND SIX SIGMA METHODOLOGY FOR PROCESS OPTIMIZATION 
(MAXCESS INTL.).  Payton Meyer, Sean Roberts, and Dru Pearson. University of Central Oklahoma. 

Poster #60   *REAL TIME AUDIOBOOK CREATOR.  Annalise Dorety, Kien Nguyen, and Cobey Hixon. University of 
Central Oklahoma. 
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SECTION J: BIOCHEMISTRY AND MOLECULAR BIOLOGY 
Allied Health Building Room 1046 

Section Chair: Subhas Das; Vice Chair: Ashley Mattison 

8:30-8:45 *A NOVEL APPROACH TO WEST NILE VECTOR IDENTIFICATION AND SURVEILLANCE. Elijah 
Woodward, Luke Woodward, Alisha Howard, and Eric Howard. East Central University. 

8:45-9:00 *EXPOSURE TO ‘ALTERNATIVE’ FLAME RETARDANTS ALTERS RAT AORTIC SMOOTH MUSCLE 
CELL FUNCTION IN VITRO AND DECREASES HEART RATE IN OVO. Alex Webb, Melville Vaughan, 
Austin Aduddell, Matthew Roberts, and Christopher G. Goodchild. University of Central Oklahoma. 

9:00-9:15 *IL7R MUTATION GENERATED IN HEMATOPOIETIC STEM CELLS VIA CRISPR/CAS9 TO DEVELOP 
HUMANIZED MOUSE MODEL OF B CELL ACUTE LYMPHOBLASTIC LEUKEMIA. Natalia Ramirez. Oral 
Roberts University. 

9:15-9:30 *IMPACT OF MARINE SPONGE EXTRACT ON MYOFIBROBLASTS IN DUPUYTREN'S 
CONTRACTURE: A TENSION-DEPENDENT ANALYSIS USING OPTICAL COHERENCE TOMOGRAPHY 
(OCT). Xander Molina, Austin Segrest, Gang Xu, and Melville Vaughan. University of Central Oklahoma. 

9:30-9:45 BREAK 

9:45-10:00 *INVESTIGATING POLE1-HELICASE INTERACTIONS AT REPLICATION FORKS IN HUMAN CELLS: 
INSIGHTS FROM NORMAL AND STRESS CONDITIONS. Matthew Girard, Lydia Ostmo, and Sapna Das-
Bradoo. Northeastern State University. 

10:00-10:15 *PP2A-29B AND STEP CONSERVATION IN DROSOPHILA. Emily Munson, Jose Espinosa, Lindsey Long, 
and Laura Reed. Oklahoma Christian University. 

10:15-10:30 **DIRECT DNA BINDING BY ESCO1 ALTERS CHROMOSOME STRUCTURE. Jeffrey Schoen1, Jingrong 
Chen2, and Susannah Rankin2. 1University of Oklahoma-Health Sciences, 2Oklahoma Medical Research 
Foundation. 

10:30-10:45 MARINE SPONGE EXTRACT-TREATED FIBROBLASTS DEMONSTRATE UNIQUE MICROTUBULE 
TANGLE FOCI. Melville B. Vaughan, Amanda Waters, Dariana Hashemi, and Sunghyeok Ko. University of 
Central Oklahoma. 

10:45-11:00 BIOCHEMISTRY AND MOLECULAR BIOLOGY SECTION MEETING 

Posters 

Poster #61   *ANALYSIS OF GENOMICALLY LINKED REGIONS IN FETAL HYDROPS AND KIDNEY 
DEVELOPMENT.  Jaymee Parsons, Reia Storch, Ross Perdue, and Alisha Howard. East Central University. 

Poster #62   *ACTIVITY OF PYRUVATE KINASE IN PARASITOID WASP VENOM.  Jenna Knox1, Katie McCullock1, 
Lindsey J. Long1, and Nathan Mortimer2. 1Oklahoma Christian University; 2Oregon State University. 

Poster #63   *CELL-TYPE SPECIFIC MANIPULATION OF THE MONOCOT STOMATAL COMPLEX: EMPLOYING 
AMIRNA MEDIATED RNAI TO STUDY GUARD AND SUBSIDIARY CELLS.  Brant Osborn, Qimeng Li, 
and Deborah Petrik. Northeastern State University. 

Poster #64   *COMPARATIVE GENE CONSERVATION BETWEEN GIG AND SLMB.  Landon Casaday1, Peter Damico1, 
Shannon Fagen1, Katie McCullock1, Lindsey J. Long1, Laura Reed2. 1Oklahoma Christian University; 2Genomics 
Education Program-University of Alabama. 

Poster #65   *CHARACTERIZATION OF WASP VENOM PYRUVATE KINASE.  Shannon Fagen, Melissa Testut, and 
Lindsey J. Long. Oklahoma Christian University. 

Poster #66   *EXPRESSION AND PURIFICATION OF WASP VENOM GAPDH IN LB.  Laura Byars1, Faith Wohlever1, 
Carson Thompson1, Lindsey J. Long1, and Nathan Mortimer2. 1Oklahoma Christian University; 2Oregon State 
University. 

Poster #67   *COMPARISON AND OPTIMIZATION OF METHODS FOR AGROBACTERIUM TUMEFACIENS-
MEDIATED TRANSFORMATION OF BRACHYPODIUM DISTACHYON.  Maricela Espinoza. Northeastern 
State University. 

Poster #68   *PROTEIN EXPRESSION AND PURIFICATION OF VENOM GAPDH.  Leah Larkpor1, Yasmin Orellano1, 
Lindsey J. Long1, and Nathan Mortimer2. 1Oklahoma Christian University; 2Oregon State University. 

Poster #69   *IDENTIFYING AND QUANTIFYING PERICYTES AND ENDOTHELIAL CELLS IN THE MOUSE 
RETINA.  Kallie Chewey, Bethany Mejia, Quan Yan, and Cammi Valdez. Northeastern State University. 

Poster #70   *SLMB IS MORE CONSERVED THAN MELT IN THE INSULIN SIGNALING PATHWAY.  Olivia 
Hampton1, Cayden Lumry1, Lindsey J. Long1, and Laura Reed2. 1Oklahoma Christian University; 2Genomics 
Education Program-University of Alabama. 
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Poster #71   *MULTI-STEP MICROWAVE ASSISTED SYNTHESIS OF SULPHATHIAZOLE.  Shaw Thornton. 
Northeastern State University. 

Poster #72   *WASP'S UP WITH THIS ENZYME.  Hope Swor, Lauren Yarnell, Lindsey J. Long, Nathan Mortimer, Carrie 
Marean-Reardon, and Michael Youkhateh. Oklahoma Christian University. 

Poster #73   *PROTEIN EXPRESSION AND PURIFICATION OF LEPTOPILINA BOULARDI VENOM.  Kambryn Duncan 
and Lindsey J. Long. Oklahoma Christian University. 

Poster #74   *ACTIVITY OF WASP VENOM PYRUVATE KINASE.  Heather Sparks1, Jackson Taubel1, Lindsey J. Long1, 
and Nathan T. Mortimer2. 1Oklahoma Christian University; 2Oregon State University. 

Poster #75   *PYRUVATE KINASE IN WASP VENOM.  Kaybre Wright, Madison Stephens, Lindsey J. Long, Nathan 
Mortimer, Carrie Marean-Reardon, and Michael Youkhateh. Oklahoma Christian University. 

Poster #76   *DANDELION SEED EXTRACT’S ANTICANCER PROPERTIES: INDUCING APOPTOSIS AND 
SUPPRESSING DNA REPAIR IN CERVICAL CANCER CELLS.  Shady Khader, Conner Broeker1, Brenna 
Lankford1, Michael Lee1, Falak Maarouf1, Avery Miller1, Melville Vaughan2, John Nail1, and Christina 
Hendrickson1. 1Oklahoma City University; 2University of Central Oklahoma. 

Poster #77   *ROLE OF GAPDH IN PARASITOID WASP VENOM.  Dylan Byrd1, Alejandro Sanchez1, Lindsey Long1, and 
Nathan Mortimer2. 1Oklahoma Christian University; 2Oregon State University. 

Poster #78   *YFAX PROTEIN MODULATION OF ADIA PROMOTER ACTIVITY AND ITS IMPACT ON B-
GALACTOSIDASE EXPRESSION.  Connor Auld and April Nesbit. East Central University. 

Poster #79   **DECODING FUSOBACTERIUM NUCLEATUM’S CARCINOGENIC TRAITS IN ORAL AND 
COLORECTAL CANCER THROUGH CLINICAL ISOLATES.  Kynzi Smith1, Serene Lim1, Wan-Hsin Hsueh2, 
Claire Hodges3, Christopher Vuong1, Lauren Hughes1, and I-Hsiu Huang1. 1Oklahoma State University-Center for 
Health Sciences; 2National Cheng Kung University, Tainan, Taiwan; 3Southeastern Oklahoma State University. 

Poster #80   *THE UNEXPECTED CONVERSION OF GIG.  Rachel Manhalter1, Destiny Bass1, Lindsey J. Long1, and Laura 
Reed2. 1Oklahoma Christian University; 2Genomics Education Program-University of Alabama. 

SECTION L: MATHEMATICS, COMPUTER SCIENCE, AND STATISTICS 
Allied Health Building Room 2046 

Chair: Nicholas Jacob 

10:00-10:15 TOPOLOGICAL DATA ANALYSIS ON NBA PLAYER STATISTICS OVER TIME. Andrew Wells. East 
Central University. 

10:15-10:30 USING GRAPH COLORING TO SOLVE STRIMKO PUZZLES. Michelle A. Lastrina. East Central University. 

10:30-10:45 MATHEMATICS, COMPUTER SCIENCE, AND STATISTICS SECTION MEETING 

Posters 

Poster #81   *LEVEL-UP H2O: GAMING THE PATH TO WATER CAREERS.  William Northcutt, Jessica Brumley, and 
Robin Roberson. East Central University. 

Poster #82   *RECREATING THE MASTERS.  Jacob Hobbs. East Central University. 

SECTION M: ENVIRONMENTAL SCIENCES 
 Allied Health Building Room 2050 

Chair: Dan McInnes; Vice-Chair: Eric Howard  

9:15-9:30 DETERMINING SCALAR RELATIONSHIPS BETWEEN POPULATIONS AND RESOURCE 
AVAILABILITY TO PREDICT FUTURE LIMITATIONS. Jessica Brumley. East Central University. 

11:00-11:15 ENVIRONMENTAL SCIENCES SECTION MEETING 

Posters 

Poster #83   *AN EXAMINATION OF THE EUTROPHICATION STATUS OF HAPPY LAKE IN CLAREMORE, OK.  
Ashli Mansour Ahmed Mohamed1 and Chayanne Olson2. 1Rogers State University; 2Northeastern State 
University. 

Poster #84   *COMPARISON OF BENTHIC MACROINVERTEBRATES IN AN AGRICULTURAL RUNOFF STREAM 
AND AN URBAN RUNOFF STREAM.  Alyssa J. Fields. Northeastern State University. 

Poster #85   *IDENTIFICATION OF MICROBES IN A UNIVERSITY ENVIRONMENT: AN EXPLORATORY STUDY.  
Luke West. East Central University. 

Poster #86   *INVESTIGATING INSECTICIDE RESISTANCE OF DISEASE VECTORS IN SOUTHEAST OKLAHOMA.  
Alexus King and Eric Howard. East Central University. 
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Poster #87   *RECREATING AIR DISPERSION MODELS WITH ARCGIS: A CASE STUDY USING THE GAUSSIAN 
PLUME EQUATION.  Matt Bailey and Eric Howard. East Central University. 

Poster #88   *SYSTEM MODELS FOR EXTENDED REGIONAL WATERSHED MANAGEMENT: AN INITIAL LAKE 
MODEL OF ROBERT S. KERR RESERVOIR.  Emily Quigley and Jessica Brumley. East Central University. 

SECTION N: BIOMEDICAL SCIENCES 
Allied Health Building Room 1117 

Section Chair: Hannah King; Vice-Chair: Alisha Howard 

8:45-9:00 *PLATFORM FOR CUSTOM-FIT MASK FOR PATIENTS UNDERGOING VITILIGO TREATMENT. Mack 
Harvey, Josh Kaste, Gagandeep Singh, and Alex Han. University of Central Oklahoma. 

9:00-9:15 *SIGNALING PATHWAYS AND MOLECULAR MECHANISMS INVOLVED IN SURVIVAL OF 
PANCREATIC CANCER CELLS UNDER METABOLIC STRESS. Colter Esparza and Darren Powers. 
Southwestern Oklahoma State University. 

9:15-9:30 *A STUDY OF PHALLUS IMPUDICUS SECRETIONS AND THEIR CYTOTOXIC EFFECT ON ESTROGEN 
RECEPTOR POSITIVE GYNECOLOGICAL CANCERS. Annie Wilson. Oral Roberts University. 

9:30-9:45 BREAK 

9:45-10:00 *ANALYZING THE EFFECT OF ALLICIN ON THE VIABILITY OF TRIPLE-NEGATIVE BREAST 
CANCER CELLS. Theodore N Quarcoopome. Oral Roberts University. 

10:00-10:15 *CIRCADIAN DISRUPTION INDUCED ADRENERGIC RECEPTOR SIGNALING ACTIVATES 
HALLMARK OF CANCER. Domenica Baez. Oral Roberts University. 

10:15-10:30 *EXPLORING THE EXPRESSION PROFILE OF HIPSC-BMECS FROM MULTIPLE SCLEROSIS 
PATIENTS IN A BULK-RNASEQ DATASET. Evonn Darkoaa Annor. Oral Roberts University. 

10:30-10:45 *SELECTIVE CYTOTOXICITY OF TRAMETES VERSICOLOR FULL SPECTRUM AND FRACTION 
SECRETIONS AGAINST MDA-MB-468 TRIPLE NEGATIVE BREAST CANCER AS COMPARED TO 
MCF10A EPITHELIAL CELLS. Elaina Montgomery. Oral Roberts University. 

10:45-11:00 DISSECTING THE ROLE OF POLYMERASE EPSILON COMPLEX DURING DNA REPLICATION IN 
HUMAN CELLS. Lydia Ostmo and Sapna Das-Bradoo. Northeastern State University. 

11:00-11:15 BIOMEDICAL SCIENCES SECTION MEETING 

Posters 

Poster #89   *HISTOPATHOLOGY OF FETAL ANASARCA IN RABBITS.  Ryleigh Guevara and Andrew Duncan. East 
Central University. 

Poster #90 *SEASONAL VARIATION IN DEER MOUSE'S (PEROMYSCUS MANICULATUS) WHITE BLOOD CELL 
DIFFERENTIALS  FROM WESTERN OKLAHOMA'S GYPSUM OUTCROPPINGS. Franklin Kiplagat and 
Richard Dolman. University of Central Oklahoma. 

Poster #91   *INVESTIGATING THE ROLE OF GLUTAMATE OXALOACETATE TRANSAMINASE 2 (GOT2) 
DURING KIDNEY DEVELOPMENT.  Jimena Ramirez1, Yilin Yu2, and Courtney M. Karner2. 1East Central 
University; 2University of Texas Southwestern Medical Center. 

Poster #92   **THE ROLE OF CAVEOLAE IN CONVENTIONAL OUTFLOW AND THE IMPACT OF A COMMON 
RISK GENE VARIANT.  Jennifer Ballheim and Michael Elliott. University of Oklahoma-Health Sciences. 

Poster #93   *DANDELION SEED EXTRACT SUPPRESSES HELA CELL GROWTH BY MODULATING THE WNT/Β-
CATENIN SIGNALING PATHWAY.  Morgan Wells1, Kayla Nguyen1, Austin Worley1, Lauren Pogue1, Melville 
Vaughan2, John Nail1, and Christina Hendrickson1. 1Oklahoma City University; 2University of Central Oklahoma. 
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2024 Annual Technical Meeting Abstracts 
(sorted by presenter's last name) 

Hunter Allen and Dwight Myers (East Central University) 

*A STUDY OF THE HIGH TEMPERATURE REACTION OF TITANIA, SILICA, AND YTTRIA 

The objective of this research is to investigate and catalog how titanium and silicon oxides (TiO2, SiO2) react when a ternary 
(third) metal is introduced at high temperatures. Previous work in this group confirmed that TiO2 and SiO2 do not react with one 
another at high temperatures. It is well known however that adding a third metal oxide can initiate a reaction between titania and 
silica at high temperatures. One example is the reaction caused by adding calcium oxide to form titanite (CaTiSiO5). Our current 
ternary metal under investigation is yttrium. Other metals may be included in this study given an adequate time frame. Mixed 
oxide samples have been heated in a furnace at 1300°C. Sample characterization has been performed by X-ray diffraction. 
Results to date will be presented. 

Evonn Darkoaa Annor (Oral Roberts University) 

*EXPLORING THE EXPRESSION PROFILE OF HIPSC-BMECS FROM MULTIPLE SCLEROSIS PATIENTS IN A BULK-
RNASEQ DATASET 

Multiple Sclerosis (MS) is a chronic disease affecting the central nervous system, where the immune system mistakenly attacks 
the myelin sheaths of nerve fibers, leading to slower nerve impulses, nerve damage, and signal distortion or blockage. A key 
feature of MS is the disruption of the Blood-Brain Barrier (BBB), which includes brain microvascular endothelial cells (BMECs). 
Developing BMEC lines can model healthy and diseased BBB conditions, facilitating the study of inflammatory changes. One 
such application of this is used in this experiment where hiPSC-derived BMECs and MS hiPSC-derived BMECs were developed 
using a new protocol. In this study, datasets of healthy BMECs and MS BMECs under normal and stimulated conditions (4 hours 
with TNF/IFN-γ) were examined. Additionally, healthy cells (HC) under normal and inflammatory conditions were also 
compared due to the importance of understanding cellular processes under inflammatory conditions. The datasets were 
reformatted for RStudio and organized in CSV files. These values were processed in the Integrated Differential Expression and 
Pathways Analysis (IDEP) to generate visualizations. DESEQ2 outputs were further analyzed in RStudio using various R 
packages including Bioconductor and clusterProfiler. Public data records were compared to primary and iPSC-derived BMECs, 
analyzed in IDEP to determine enrichment, and in GEO2R to generate visualizations and identify differentially expressed genes. 
Raw counts of healthy cells under normal and inflammatory conditions were placed in the Nucleic Acid Sequence Analysis 
Resource (NASQAR) to visualize differential expression of these groups. RStudio visualizations were compared to public 
datasets, showing differing enrichment patterns. The differential expression of MS and HCs revealed regulation of leukocyte 
chemotaxis and vascular smooth muscle cell proliferation were prominent. In inflammatory conditions, adaptive immune 
response, leukocyte mediated immunity and lymphocyte mediated immunity were also shown to be significant. These iPSC-
derived BMECs do capture the key features we hope to see in primary BMECs. 

Connor Auld and April Nesbit (East Central University) 

*YFAX PROTEIN MODULATION OF ADIA PROMOTER ACTIVITY AND ITS IMPACT ON B-GALACTOSIDASE 
EXPRESSION 

Escherichia coli (E. coli) adapts to environmental stresses through intricate regulatory networks. The YfaX protein, though not 
fully characterized, is believed to play a role in these stress responses. This study examines the regulatory impact of YfaX on the 
adiA promoter, which controls the arginine-dependent acid resistance (AR) system. Additionally, we investigated the potential 
role of lyxonic acid, a sugar acid that may modulate stress responses, in influencing YfaX activity. Using adiA promoter-lacZ 
fusions in E. coli strains with and without functional YfaX, we conducted β-galactosidase assays to measure promoter activity 
under acidic conditions. The experiments were performed both with and without lyxonic acid to determine its effect on YfaX-
mediated regulation of adiA. Our results demonstrate that YfaX enhances adiA promoter activity during acid stress, with lyxonic 
acid further amplifying this effect, suggesting a synergistic role between YfaX and lyxonic acid in promoting acid resistance. 
These findings provide new insights into the regulatory mechanisms behind acid resistance in E. coli, highlighting YfaX’s role in 
stress adaptation and the possible regulatory function of lyxonic acid. Understanding these interactions could inform future 
studies on microbial survival in harsh environments and have potential biotechnological applications. 

Domenica Baez (Oral Roberts University) 

*CIRCADIAN DISRUPTION INDUCED ADRENERGIC RECEPTOR SIGNALING ACTIVATES HALLMARK OF 
CANCER 

In today's world, chronic disruption of the circadian rhythm is a common problem that raises the risk of obesity, hypertension, 
cancer, and aging. Studies have indicated that this kind of disturbance, namely via an 8-hour shift-work model of chronic jet lag 
(CJ), results in metabolic syndrome, fatty liver disease, hypertension, and liver cancer. The primary cause of these effects is 
malfunctioning of the sympathetic nervous system (SNS), specifically through regulating liver function by β-adrenergic receptor 
(ADRβ) signaling. It has been noted that human liver illnesses and malignancies exhibit an overactivation of ADRβ. According 
to this study, fatty liver disease is encouraged by ADRβ dysfunction brought on by circadian disruption, which may eventually 
result in cancer. To investigate this, CJ was administered to wild-type C67B6/J mice in three ways: CJ without food, CJ with a 
high-fat diet, and CJ with propranolol (a non-specific β-blocker). Liver samples were subjected to histological investigations, 
such as Oil Red O staining and qPCR, to determine the prevalence of fatty liver and its gene expression. The development of 
fatty liver disease was stopped in 100% of the mice exposed to CJ by propranolol medication, according to the results. Fatty liver 
disease has been associated with increased expression of the fat production gene Srebp and the proto-oncogene c-Fos in the liver; 
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however, propranolol treatment suppressed these gene activations. Propranolol thus prevented fatty liver disease by effectively 
reversing the negative consequences of chronic circadian disturbance. 

Matt Bailey and Eric Howard (East Central University) 

*RECREATING AIR DISPERSION MODELS WITH ARCGIS: A CASE STUDY USING THE GAUSSIAN PLUME 
EQUATION 

Air dispersion modeling can have a significant impact in understanding the environmental ramifications of pollutants emitted 
from point sources, such as industrial stacks. This project aims to recreate a Gaussian air plume model using Geographic 
Information Systems (GIS), specifically ArcGIS Pro, to simulate the spread of pollutants under varying atmospheric conditions. 
Inspired by previous work, this project integrates theoretical principles from the Gaussian plume equation with modern GIS tools 
to develop a spatial representation of pollutant concentration. 

Jennifer Ballheim and Michael Elliott (University of Oklahoma-Health Sciences) 

**THE ROLE OF CAVEOLAE IN CONVENTIONAL OUTFLOW AND THE IMPACT OF A COMMON RISK GENE 
VARIANT 

Elevated intraocular pressure (IOP) is the only modifiable risk factor for primary open-angle glaucoma (POAG), a leading cause 
of irreversible blindness. POAG and elevated IOP result from dysfunction in the aqueous humor conventional outflow pathway, 
which includes the Trabecular Meshwork (TM), Schlemm’s Canal (SC), and distal venules. Caveolae, flask-shaped plasma 
membrane organelles found in TM, SC, and venule endothelial cells, act as mechanical sensors that respond to IOP fluctuations. 
Genome-wide association studies have linked a common risk variant in the CAV1/CAV2 gene loci, which encode key caveolae 
proteins, to elevated IOP and increased POAG risk. Studies in mice have shown that CAV1 deficiency elevates IOP and 
increases outflow resistance. The impact of CAV1/CAV2 risk variants on caveolae-associated proteins in outflow tissues has not 
been fully explored. We hypothesize that these variants disrupt caveolae function by altering the expression of Caveolin-1, 
Caveolin-2, and Cavin-1, leading to impaired IOP regulation. Using Caveolin-1 knockout mice, we assessed IOP through 
rebound tonometry and analyzed venule diameters with immunofluorescent staining. We also examined caveolae-related gene 
expression in human TM and SC cells with the rs4236601 risk variant using qPCR. CAV1-deficient mice showed elevated IOP 
and enlarged venules. Preliminary data suggest the rs4236601 variant affects gene expression differently in TM vs. SC. Our 
findings indicate that caveolae play a critical role in regulating IOP and contribute to the function of outflow tissues and vessel 
morphology. R01 EY028608, P30 EY021725, and a departmental unrestricted grant from Research to Prevent Blindness, Inc. 

Madeline Bethel and Christopher M. Burba (Northeastern State University) 

*APPLICATION OF THE COMPENSATED ARRHENIUS EQUATION TO MENSCHUTKIN REACTION KINETICS IN 
IONIC LIQUIDS 

The temperature dependence of a chemical reaction rate constant is usually modeled with an Arrhenius equation. This simple 
equation expresses the rate constant, k, as the product of an exponential term that involves the activation energy and a 
temperature-independent pre-exponential factor. There are many examples, however, of reactions that do not follow this simple 
expression, especially in nonaqueous environments. Understanding the molecular origin of these non-Arrhenius systems is an 
ongoing challenge. A promising new approach addresses this issue by expressing the pre-exponential factor as a function of the 
solvent dielectric constant. The temperature-dependence of the dielectric constant then captures the temperature dependence of 
the rate constant. This so-called “compensated” Arrhenius equation has successfully been applied to ionic conductivity, viscosity, 
dielectric relaxation, and rate constants in molecular, nonaqueous systems. Our goal is to apply this model to a reaction rate 
constant carried out in 1-alkyl-3-methylimidazolium bis(trifluoromethanesulfonyl)imide, [Cnmim]TFSI where n = 2, 4, 6, and 8. 
Ionic liquids have a rich, complex liquid structure that consist of long-range charge organization and apolar-polar nanophase 
heterogeneity. Thus, these systems provide an interesting framework for testing the ability of the compensated Arrhenius 
equation to accurately model a reaction rate constant in complex solutions. The selected reaction is a Menschutkin reaction 
between benzyl bromide with 1,2-dimethylimidazole (DMI) to form 3-benzyl-1,2-dimethylimidazolium bromide. Reaction rates 
were measured as a function of temperature (15ºC-35ºC) in [Cnmim]TFSI. This presentation describes current progress toward 
the application of the compensated Arrhenius equation in this context. 

Kaitlin N. Branson, Anna Bennett, Kilee Colclasure, Matt Johnson, Aviel Spurgeon, and Elizabeth Waring (Northeastern 
State University) 

**AN ASSESSMENT OF CARBON STORAGE POTENTIAL AND CULTURAL SIGNIFICANCE OF FORESTED 
CONSERVATION EASEMENTS IN NORTHEASTERN OKLAHOMA 

Forests extract carbon dioxide from the atmosphere and individual trees utilize it for maintenance and growth. It is important that 
forests can be quickly assessed in order to determine their carbon sequestration potential and their subsequent economic value. 
This project sought to quantify the amount of carbon being sequestered by trees within plots of forested land in Grand River Dam 
Authority (GRDA) conservation easements. The easements are located within Cherokee Nation and many of the tree species that 
were assessed during this project hold cultural significance. Trees within the conservation easement plots were subjected to 
general forestry measurements. I-Tree Tools Software from the US Forestry Service was used in order to determine how much 
carbon was being stored within the forested easements. Then, I-Tree Tools Software was used to determine how much carbon 
was being stored in the individual trees that were assessed. The most common tree species within the easements was Mockernut 
Hickory (Carya tomentosa Sarg.). The second most common tree species was Slippery Elm (Ulmus rubra Muhl.). Understanding 
the practical usefulness of trees with respect to their carbon sequestration potential and their cultural significance to the Cherokee 
communities within the area, would help to guide forest plantation projects. 
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Seth Brecheen1, M.J. Cherry2, M.C. Chitwood3, M.M. Dart2, R.W. DeYoung2, W.S. Fairbanks3, D.P. Hahn3, L.J. 
Heffelfinger2, R.C. Lonsinger4, C.M.J. Rickels2, E.P. Tanner2, M.T. Turnley3, and H.G. Wang1. (1East Central University; 
2Texas A&M University-Kingsville; 3Oklahoma State University-Stillwater; 4U.S. Geological Survey, Oklahoma Cooperative 
Fish & Wildlife Research Unit) 

*MONITORING THE PRONGHORN POPULATION OF OKLAHOMA AND THEIR PARASITES 

The pronghorn antelope (Antilocapra americana) is a wide-ranging animal that stretches from the southern ranges of Canada to 
northern Mexico. Its range encompasses two counties in the westernmost part of Oklahoma. The pronghorn population in the 
Oklahoma panhandle has been in decline in recent years. We are conducting a study examining the pronghorn population of 
Oklahoma and potential factors contributing to their decline. One of our focuses is on the prevalence of the barber’s pole worm 
(Haemonchus contortus) in the population. We are using the McMaster egg counting method to assess H. contortus density in 
pronghorn feces collected at our study. The procedure includes using a saline solution to suspend the fecal sample, allowing the 
Haemonchus eggs to float up due to buoyancy. The filtered fecal solution is then placed in the chamber of a 2x5 grid slide and 
examined under a microscope. and the number of the Haemonchus eggs were counted. We processed 28 adult pronghorn fecal 
samples collected in summer, 2024. Haemonchus eggs were detected in all the samples, with an average count of 1409 eggs per 
sample. 

Grayson Bromlow, Maverick Smith, Mark West, Chance Smith, and Zach Jones (Southwestern Oklahoma State University) 

*WOODY BRUSH FIRE RESPONSES IN A WESTERN OKLAHOMA RANGELAND 

When prescribed fire is utilized to control invading tree species in rangelands in concert with grazing, it can provide an increase 
in grass cover concomitant with a reduction in tree cover. However, over time a lack of woody browsing may lead to increases in 
brush cover that may outcompete grass species.  Following a prescribed 2022 fire to reduce woody species’ abundance, we 
measured post-fire Smooth Sumac (Rhus glabra) characteristics along a transitional sumac edge from interior, stand-edge, and 
exterior quadrats. Key aspects we measured at all three transition stages included stem counts (both fire-killed and alive post-
fire), bare ground percentage, basal and canopy level woody stem counts, and stem heights for both live and dead stems. Our 
results indicated that the ratio of dead to live sumac stems was not different along the stand transition, however the relative height 
of alive vs. dead stems increased from interior through stand-edge to exterior quadrats. Average stem counts and heights were 
greatest on interior quadrats, while bare ground was greatest at stand-edge quadrats. Apparently, prescribed fire in the absence of 
woody browsers may invigorate sumac stand expansion and persistence. 

Ophelia-Eden Brown and Susmita Hazra (Cameron University) 

*UNDERSTANDING MARTIN ATMOSPHERE AND SEASONS USING ANALYZING MARTIAN CLOUD DATA 

Mars has a very thin atmosphere compared to Earth’s atmosphere, but Mars has seasons and clouds like Earth. Some of the Mars 
Orbiters have collected data that allows scientists to combine and understand more about the clouds. Water-ice clouds and 
carbon-dioxide ice clouds are the types of clouds found on Mars. There is a correlation between what types of clouds are seen in 
specific locations based on the season that Mars is in. Mars data from the NASA Citizen Science Project in MY29 was split into 
3 sets called the Clear Season (Ls= 0 to 140 degrees), another season in between (Ls= 150 to 230 degrees), and the Dusty Season 
(Ls= 180 degrees to 328 degrees). Each set has its own cloud characteristics. It is found that in the clear season, clouds are most 
often in the equatorial region. In the mid-range between the clear and dusty season, daytime clouds are found normally in the 
mid-latitudes and night-time clouds are seen in the equatorial region. In the dusty season, clouds are frequently found in the 
northern hemisphere and at night are primarily in the southern mid-latitudes to northern mid-latitudes. We are analyzing the data 
to visually understand the similarities between seasons. New information can give insight into the composition of the clouds as 
well as understanding thermal tides and gravity waves for temperature drops. 

Jessica Brumley (East Central University) 

DETERMINING SCALAR RELATIONSHIPS BETWEEN POPULATIONS AND RESOURCE AVAILABILITY TO 
PREDICT FUTURE LIMITATIONS 

Reliable nearby water supply continues to play an important role in the siting and growth of residential and industrial 
developments. Over 50% of the world's population lives closer than 3 km to a surface freshwater body, and only 10% of the 
population lives further than 10 km away. Since water is costly to transport over large distances, many cities have invested in 
keeping their watersheds healthy. Ultimately such responsibilities and costs fall to local governments. Urban growth and water 
availability are closely tied, but we are unaware of a study that predicts urban growth based on resource constraints, particularly 
freshwater. We present progress on a scalar model that demonstrates the relationships between population, water use, and 
resource availability. Using census data, annual hydrologic runoff, and USGS water use data, various relationships are explored 
to between various factors to predict when populations could overgrow its resource availability. 

Douglas Bryhan and Derik Ferry (East Central University) 

TEACHING SOLAR ASTRONOMY USING DIRECT OBSERVATION AND ASTROPHOTOGRAPHY 

A combination of hands on solar observation of the photosphere and instructor produced images of both the photosphere and 
chromosphere of our Sun were used in the classroom setting to facilitate student learning outcomes in a safe environment. The 
author was assisted by a student who gained proficiency in the science and techniques of solar observation. 
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Laura Byars1, Faith Wohlever1, Carson Thompson1, Lindsey J. Long1, and Nathan Mortimer2 (1Oklahoma Christian 
University; 2Oregon State University) 

*EXPRESSION AND PURIFICATION OF WASP VENOM GAPDH IN LB 

Parasitoid wasps use venom associated with metabolic dysfunction to grow their larvae in a host organism, such as Drosophila. 
Through research and further investigation on the effect of minimized protein sequences in wasp venom, a disease model for 
human disorders, such as leukemia or Alzheimer's, can be furthered. In Drosophila, the glycolysis pathway is modified by the 
wasp venom, so the enzymatic activity of vGAPDH (wasp venom GAPDH) was investigated in species Leptopilina boulardi 
(LB) due to its importance in the second half of the glycolytic pathway. If vGAPDH is active, it indicates it’s highly effective in 
negatively affecting LB and its paralogs due to its protein sequence conservation. It was hypothesized that vGAPDH will be 
enzymatically active. Expression of purification of vGAPDH was completed using a bacterial replication system, which was 
followed by Ni-NTA purification to prepare the protein. A Bradford assay was performed to establish the protein concentration, 
and enzymatic activity was measured by an enzyme activity assay. However, due to a lack of complete purification, there was 
protein degradation of vGAPDH LB, and no kinetic results could be obtained. 

Dylan Byrd1, Alejandro Sanchez1, Lindsey Long1, and Nathan Mortimer2 (1Oklahoma Christian University; 2Oregon State 
University) 

*ROLE OF GAPDH IN PARASITOID WASP VENOM 

Parasitoid wasps are an ecologically significant group of insects that play a vital role in managing populations of other insects. 
The wasps achieve this by using their venom glands that allow them to inject their egg and venom into the host organism. They 
collect the nutrients from the host which allows their offspring to grow and develop. Unlike most parasites that keep the host 
alive, the parasitoid wasp kills their host by this process. The venom allows the egg to evade the host’s immune system and 
attacks certain pathways that can optimize the amount of nutrients their offspring can obtain rather than the host. Specific 
proteins in the venom alter host metabolism in Drosophila species by disrupting host signaling pathways. The enzyme being 
studied is glyceraldehyde-3-phosphate dehydrogenase (GAPDH). GAPDH plays a vital role in energy metabolism and 
production of ATP. The focus of this project was to determine the enzymatic activity of the different protein species Leptopilina 
boulardi (LB), Leptopilina heteroma (LH), and Ganaspis hookeri (GH) of GAPDH and compare it against the activity of one 
another, and to better understand the role of GAPDH in parasitoid venom response. It was hypothesized that GAPDH-LH would 
have low activity due to its lack of conservation in its orthologs. To determine the enzymatic activity, the protein expression 
levels will first be determined through a gel electrophoresis, followed by isolating the protein by binding it to Ni-Beads and 
washing the rest of the excess protein molecules from the beads, and detect the protein through a GAPDH specific kinetic assay 
to verify the stated hypothesis. 

Eve V. Cameron-Mazin and Richard W. Dolman (University of Central Oklahoma) 

*ASSESSING THE BEHAVIOR AND PHYSIOLOGICAL TRAITS OF DEER MICE FROM THE SELMAN LIVING 
LABORATORY IN WESTERN OKLAHOMA USING RADIO TELEMETRY 

Hantavirus poses a significant public health risk, primarily transmitted to humans through exposure to infected rodent excreta. 
This research investigates the behavior and microhabitat utilization of deer mice (Peromyscus maniculatus) within the Selman 
Living Laboratory in western Oklahoma, focusing on their relationship with hantavirus prevalence. By constructing a controlled 
0.1 ha enclosure, we aim to monitor male deer mice, as they are critical in hantavirus transmission dynamics. High-precision 
radio telemetry will track individual movements, while geospatial analyses will elucidate interaction networks that may facilitate 
virus spread. Our study addresses the alarming increase in hantavirus cases, which can result in severe illness and mortality rates 
up to 40%. Understanding the ecological and behavioral factors influencing hantavirus transmission is essential, especially 
considering the potential impact of climate change on zoonotic diseases. The methodology includes trapping deer mice within a 5 
km radius of the enclosure, conducting viral RNA assessments through cheek swabs, and evaluating antibody presence via 
retroorbital bleeds. Data collected will be analyzed using R programming to assess behavioral changes in relation to hantavirus 
status. This research contributes to a broader understanding of hantavirus ecology by linking physiological traits with behavioral 
patterns in natural populations. Insights gained could inform strategies to mitigate human exposure risks and enhance public 
health responses to emerging zoonotic threats. 

Billy E. Cantrell Jr. and Michael J. Shaughnessy Jr. (Northeastern State University) 

*DETERRENT EFFECTS OF CAPSAICIN ON NON-TARGET SPECIES CONSUMPTION OF CORN AT BAIT PILES IN 
TRAPS SET FOR FERAL PIGS (SUS SCROFA) 

Feral pigs (Sus scrofa) are an economically destructive species that cause extreme damage to agricultural lands and habitats 
wherever they reside. They have been rapidly spreading across North America for half a century. To help resolve this problem, 
corral trapping has become a popular method for removing the greatest number of feral pigs at one time effectively and 
efficiently. Corn is usually the most common bait being used by placing bait piles in the center of the trap and around the trap 
when pre-bating. When baiting corral traps, non-target animals will often consume the bait before the feral pigs encounter it, 
reducing the effectiveness of trapping efforts. We experimented with Capsaicin applied directly to corn as a deterrent for non-
target species during corral trapping. We used Pig Brig corral traps to test the effects of Capsaicin on non-target species. Traps 
were baited with corn treated with a mixture of 80 grams of capsaicin per gallon of water and were monitored with motion 
triggered trail cameras. Capsaicin effects on non-target species at bait piles were mixed and varied by location and species. Our 
site on Spavinaw Wildlife Management Area (Spavinaw, Oklahoma) showed no effect of Capsaicin with respect to numbers of 
feeding visits by non-target species. Our site in Adair County Oklahoma, however, showed a significant deterrent effect of 
Capsaicin. These differences may be reflective of individual species’ responses to Capsaicin. Further work is necessary both to 
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clarify the responses of individual species to Capsaicin and to determine minimum effective concentration levels for different 
species. 

Landon Casaday1, Peter Damico1, Shannon Fagen1, Katie McCullock1, Lindsey J. Long1, Laura Reed2 (1Oklahoma 
Christian University; 2Genomics Education Program-University of Alabama) 

*COMPARATIVE GENE CONSERVATION BETWEEN GIG AND SLMB 

The insulin/TOR pathway in is a highly complex gene network. However, not all genes within this pathway evolve or diverge at 
the same rate. To study this gene conservation, we annotated two genes within different species of Drosophila: gig and slmb. It 
was assumed that gig would be more conserved across species due to a high number of genetic interactions compared to slmb. 
Drosophila melanogaster was used as the reference species, and other species were then studied to measure conservation of the 
same two genes. This conservation was measured using factors such as genomic neighborhood, percent identity, and percent 
similarity to D. mel. Overall, it was found that gig was less conserved than slmb across species of Drosophila. This was mostly 
due to a difference in percent identity/similarity when the target species were compared back to D. mel. 

Coen Chaffin, Jose Montalva, and Grace Scott-Lang (East Central University) 

*ECOLOGICAL AND INDIGENOUS CULTURAL ASPECTS OF PAW PAW, ASIMINA TRILOBA (L.) DUNAL 
(ANNONACEAE) 

The present work explores, traditional uses, and ecological importance of the Pawpaw (Asimina triloba).The species is naturally 
distributed on the eastern side of the US. However, the natural distribution reached Oklahoma, especially the east part of the 
state, and wild populations of the species are rare. Considered one of the largest native American fruits, this species was an 
important resource for several native American tribes. 

Kallie Chewey, Bethany Mejia, Quan Yan, and Cammi Valdez (Northeastern State University) 

*IDENTIFYING AND QUANTIFYING PERICYTES AND ENDOTHELIAL CELLS IN THE MOUSE RETINA 

Diabetes is a condition characterized by abnormal glucose regulation. It is a concerning condition, affecting over 11% of the U.S. 
population. Diabetic retinopathy (DR) is a prevalent complication of diabetes, often leading to vision impairment and blindness. 
In DR, hyperglycemic conditions trigger degeneration of the retinal microvasculature, characterized by pericyte dropout, 
microaneurysms, capillary swelling, vascular leakage, and abnormal neovascularization. The ratio of endothelial cells (EC) to 
pericytes is typically 1:1 in normal retinas but shifts to 4:1 in diabetic retinas. Understanding these vascular interactions is crucial 
for unraveling the pathology of DR. Current treatments are administered in the late stages of DR, focusing solely on slowing 
disease progression after vision loss has already occurred. A significant challenge in the field is the lack of quick and reliable 
methods for assessing microvascular structure and supporting cells in animal models. We aim to refine a staining technique and 
identify the most effective markers for quantifying pericytes and endothelial cells in mouse models. 

Kathryn Christie1, Morgan Demuth1, Lindsey J. Long1, and Laura Reed2 (1Oklahoma Christian University; 2Genomics 
Education Program-University of Alabama) 

*EVOLUTIONARY CONSERVATION OF MELT AND PP2A-29B IN DROSOPHILA 

This study aimed to investigate the evolutionary divergence of genes in different locations along signal transduction pathways. 
The Insulin TOR pathway is a crucial signal transduction pathway that regulates growth and metabolism across organisms and is 
conserved among different species, which made it an ideal model for studying gene divergence.  Drosophila is particularly well-
suited for TOR studies due to its genetic similarity to humans, rapid reproductive rate, and well-characterized DNA sequence. 
Melt has fewer interactions than Pp2A-29B, suggesting that Pp2A-29B evolves slower due to higher connectivity and 
evolutionary constraints. It was hypothesized that due to higher connectivity in Pp2A-29B, melt is less evolutionarily constrained 
than Pp2A-29B in Drosophila species.  To assess genetic divergence genes Pp2A-29B and melt were compared between 
Drosophila species using Drosophila melanogaster as a baseline. This comparison involved analyzing genetic neighborhoods, 
isoform conservation, chromosome locations, and the similarity of nucleotide and protein sequences. Divergence scoring 
ultimately supported the hypothesis that melt evolved at a higher rate than Pp2A-29B. 

Jerry H. Clark and Derik D. Ferry (East Central University) 

COMPARISON OF CHAOTIC BEHAVIOR OF SINGLE AND DOUBLE KICKED CLASSICAL ROTORS 

The single and double-kicked classical rotors were simulated with various kicking strengths and time intervals between impulses. 
The results of these simulations were then plotted to show the Chirikov maps to investigate and compare their chaotic behaviors. 
Such models have further applications in quantum mechanics, such as the quantum kicked rotor used in quantum walk 
experiments. 

Nelson Clements, Zeb Jandt, and Ben Drumm (University of Central Oklahoma) 

*DESIGN AND MANUFACTURE OF A VERTICAL AXIS WIND TURBINE FOR THE UNIVERSITY OF CENTRAL 
OKLAHOMA SCHOOL OF ENGINEERING MAKERSPACE 

The UCO School of Engineering has expressed the desire to install a functional and aesthetic wind turbine on the roof of the new 
Makerspace building as a multi-purpose tool for recruiting new students, educating students on the increasingly important field of 
renewable energy, and to demonstrate the advanced manufacturing capabilities of the department. Wind energy production is 
particularly relevant to UCO graduates as wind energy provides the largest share of Oklahoma’s net energy production and 
Oklahoma ranks third overall among all states in total amount of wind energy produced in the nation. Through research of the 
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existing ideal vertical axis wind turbine design parameters and the use of rapid prototyping, this project will produce a small-
scale prototype wind turbine and investigate the methods of production for a full-scale turbine. This project utilizes an axial flux 
generator to produce AC electric power which is rectified and stored in a large battery bank. Findings show that the most 
effective blade design utilizes a scale that is unfeasible in smaller prototypes, and therefore we must adjust our blade design to be 
an appropriate size. We have also found the small-scale vertical axis wind turbine in question does not have a large enough area 
to capture a sizable amount of energy from the wind, so the limitations must be kept in consideration. Utilizing a combination of 
design ideals from cutting-edge research publications, this vertical axis wind turbine combines aesthetic and efficiency 
considerations to result in a functional device to represent the School of Engineering. 

Kilee Colclasure, Kaitlin N. Branson, Anna Bennett, Matt Johnson, Aviel Spurgeon, and Elizabeth Waring (Northeastern 
State University) 

**AN ASSESSMENT OF CARBON STORAGE POTENTIAL AND CULTURAL SIGNIFICANCE OF FORESTED 
CONSERVATION EASEMENTS IN NORTHEASTERN OKLAHOMA 

Forests extract carbon dioxide from the atmosphere and individual trees utilize it for maintenance and growth. It is important that 
forests can be quickly assessed in order to determine their carbon sequestration potential and their subsequent economic value. 
This project sought to quantify the amount of carbon being sequestered by trees within plots of forested land in Grand River Dam 
Authority (GRDA) conservation easements. The easements are located within Cherokee Nation and many of the tree species that 
were assessed during this project hold cultural significance. Trees within the conservation easement plots were subjected to 
general forestry measurements. I-Tree Tools Software from the US Forestry Service was used in order to determine how much 
carbon was being stored within the forested easements. Then, I-Tree Tools Software was used to determine how much carbon 
was being stored in the individual trees that were assessed. The most common tree species within the easements was Mockernut 
Hickory (Carya tomentosa Sarg.). The second most common tree species was Slippery Elm (Ulmus rubra Muhl.). Understanding 
the practical usefulness of trees with respect to their carbon sequestration potential and their cultural significance to the Cherokee 
communities within the area, would help to guide forest plantation projects. 

Damon Corvelo, Jess Warr, and Jenna Messick (University of Central Oklahoma) 

*ARCGIS MAPPING OF A WATERSHED TRACKING FLOW ACCUMULATION OF ABANDONED AND ACTIVE OIL 
WELLS 

Oklahoma currently has 20,721 documented orphaned oil wells and many more active oil well sites on public and private land 
which have the potential to leak oil. The Oklahoma Energy Resources Board (OERB) is working to plug orphaned oil wells, 
however, some of these wells have been left with oil leaks. Active oil wells have the potential to leak oil as well, although oil 
leakage is much more likely to be patched up in active oil wells due to financial incentives. Oil well sites may contain many 
chemicals such as persistent organic pollutants (POPs), hydrogen sulfide, and toxic metals which can make their way into soil 
and water where precipitation has the potential to carry them away. One such site is located in Payne County, Oklahoma, just 
outside the city of Cushing. This site has been remediated, and the oil well fenced off, however many visible traces of crude oil 
still exist directly on top of the ground, and in nearby runoff areas. This orphaned oil site is situated in the middle of a watershed 
along the Cimarron River. We used the Hydrology toolbox in ArcMap to determine the flow direction of the potential hazards 
from the site. We found that the oil site contained in the residual crude oil flows directly into the Cimarron River following heavy 
rainfall. The Cimarron River flows directly into Keystone Lake, a major fishery and recreation site in Oklahoma, meaning that a 
currently unmeasured number of chemicals from this oil site are flowing directly into Keystone Lake. 

Madilyn Crisp, McKaegan Gregory, and Rachel Uhlig (Southwestern Oklahoma State University) 

*NATURAL HISTORY NECROMANCY: AN ANALYSIS OF A SPECIMEN REHYDRATION METHOD 

Biological collections are used in research, education, and as a way to understand historical events. Despite their importance, 
specimens are likely to deteriorate over time, a situation that can be aggravated if storage and preservation conditions are not 
ideal. The main threat to wet specimens is desiccation caused by poor seals or lids. Damaged specimens may become brittle, 
resulting in irreversible damage to the organisms that can lead to the formation of a flaky white crust. Specimens damaged by 
desiccation can be restored if proper rehydration methods are implemented. A technique proposed by Singer and collaborators 
(2014) includes an initial stage where specimens are placed above water to regain moisture through condensation. In subsequent 
stages, the specimens are gradually subjected to increasing concentrations of ethanol until they reach the recommended 
concentration for preservation. We provide an overview of various rehydration times across different taxonomic groups. Our 
museum adapted the original protocol by incorporating a mixed approach using large sealed bins and individual specimen jars, 
allowing us to increase rehydration capacity and reduce human error. However, we encountered challenges related to differing 
rehydration times, seal degradation and mold. In total, we rehydrated around 270 specimens. We have measured a subset of the 
rehydration time required between the following specimen categories: amphibians, lizards, snakes, and fish. Amphibians required 
the longest rehydration time (M=19.8 , N=18), followed by lizards (M=18.0 , N=8), snakes (M=10.7, N=15), and fish (M=9.5, 
N=42). Overall, we successfully increased the efficiency of the previous method from 1 specimen to around 16 per container, 
with a total of 64 specimens rehydrating at a time. For our future research with this project, we are completing our analysis of 
rehydration times and evaluating the efficiency of our methodology. 

Charles Crittell and Daniel McInnes (East Central University) 

MOLECULES OF NATURE: A SUMMER ACADEMY FOR RISING 8TH AND 9TH GRADERS 

The Molecules of Nature Summer Academy is a residential summer camp sponsored by the Oklahoma State Regents for Higher 
Education. The camp serves twenty rising eighth and ninth graders from Oklahoma, and is held on the campus of East Central 
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University. The primary goal of the Academy is to demonstrate to participants that they can thrive while living and learning in a 
campus environment. 

Peter Damico1, Landon Casaday1, Shannon Fagen1, Katie McCullock1, Lindsey J. Long1, Laura Reed2 (1Oklahoma 
Christian University; 2Genomics Education Program-University of Alabama) 

*COMPARATIVE GENE CONSERVATION BETWEEN GIG AND SLMB 

The insulin/TOR pathway in is a highly complex gene network. However, not all genes within this pathway evolve or diverge at 
the same rate. To study this gene conservation, we annotated two genes within different species of Drosophila: gig and slmb. It 
was assumed that gig would be more conserved across species due to a high number of genetic interactions compared to slmb. 
Drosophila melanogaster was used as the reference species, and other species were then studied to measure conservation of the 
same two genes. This conservation was measured using factors such as genomic neighborhood, percent identity, and percent 
similarity to D. mel. Overall, it was found that gig was less conserved than slmb across species of Drosophila. This was mostly 
due to a difference in percent identity/similarity when the target species were compared back to D. mel. 

Natasha K. Dechant, Erica J. Ross, Matthew Parks, and Jyotisna Saxena (University of Central Oklahoma) 

*PREVALENCE OF ANTIBIOTIC RESISTANT BACTERIA IN OKLAHOMA RIVER AND OVERHOLSER LAKE OF 
OKLAHOMA 

The emergence of antibiotic-resistant bacteria (ARB) is a global health concern. ARB enter the freshwater environments via 
agricultural runoffs, wastewater treatment plants discharge, and leaching from nearby farms. This can be a concern, especially 
when these freshwater ecosystems are used for recreation and drinking. The objective of this study was to assess the presence of 
ARB in the water and sediment samples of Oklahoma River (OKR) and Overholser Lake (OVL). Amoxicillin, ciprofloxacin, and 
tetracycline antibiotics were selected in this study due to their common use in medicine and difference in their mechanism of 
growth inhibition. The sampling site of OKR was chosen for its proximity to the Oklahoma National Stockyard, which is 
recognized as the world’s largest cattle market, while Lake Overholser is a common fishing site. Triplicate water and sediment 
samples were collected from the mid-streams of both sites in July 2024. ARB in both water and sediment samples were 
determined using Reasoner's 2A agar. Amoxicillin, ciprofloxacin, and tetracycline concentrations used were 4, 2 and 8 mg/L. 
Serial dilutions of water and sediment samples were plated on media containing individual antibiotics, as well as no antibiotics 
(control). The plate counts revealed a higher quantity of ARB in sediment than in water samples for both OKR and OVL. 
Besides, more ARB were found in OKR (both water and sediment) when compared with those of OVL. ARB in both OKR and 
OVL samples were present in the order amoxicillin > ciprofloxacin > tetracycline. Control plates demonstrated the highest 
number of bacterial counts for all samples. These results provided insight into the presence of ARB in freshwater ecosystems, 
including free flowing rivers and lake reservoirs. Continued research in this area could provide insights into the fate of ARB in 
freshwater ecosystem and the subsequent development and dissemination of resistance to human pathogens. 

Caedmon Delaplane, Camden Parker, Timmy Maines, and Zach Jones (Southwestern Oklahoma State University) 

*TOPOGRAPHICAL EFFECTS OF JUNIPER MORTALITY FOLLOWING A PRESCRIBED FIRE NEAR CROWDER 
LAKE, OK 

Prescribed burning is a management tool used in Pyric Herbivory that can assist maintenance of native grassland communities by 
bringing nutrients to the topsoil, removing shade competitors of grasses, and providing stimulus for restorative growth. One of 
the primary woody invaders affecting our regional native grassland systems is the Eastern Red Cedar (Juniperus virginiana). We 
evaluated post-fire cover estimates of live vs. dead junipers, live vs. dead woody brush, grass and bare ground using a drone to 
sample plots in primary drainage, secondary drainage, and upland drainage shoulder locations. We found that topography had a 
marked impact on juniper and grass presence post-fire, with primary drainages supporting the greatest tree cover and least grass 
cover; however dead evergreen cover post fire was roughly equivalent across topography categories. Primary conclusions are that 
prescribed fire may help contain tree species within deeper drainages, encourage grass cover on upland shoulders, and 
proportionally impact brush species while not imparting lasting reduction of total coverage of brush. 

Delaney F. Donnohue, Jyotisna Saxena, and Matthew B. Parks (University of Central Oklahoma) 

*PRELIMINARY ANALYSES OF SEDIMENT-WATER MICROBIAL DYNAMICS OF THE OKLAHOMA RIVER 

Freshwater microbial communities impact critical ecological processes, including carbon and nutrient cycling, and significantly 
impact human health through environmental quality. Benthic sediment microbial communities and their interactions with 
freshwater communities are less studied, despite contributions to ecosystem function and pathogen release during sediment-
disrupting events. For this project, we are assessing benthic and freshwater microbial communities along the North Canadian 
River under contrasting flow regimens experienced on an annual scale, and assessing the prevalence of antibiotic-resistant genes 
(ARG). Water and sediment samples were collected in summer 2023, at 1-, 6-, and 12- days post significant rainfall (>0.25 
inches) at four near-shore sites along the Oklahoma River (OKR) at 500m-upstream, and 10m, 500m, and 1000m downstream of 
the Oklahoma National Stockyards. Extracted DNA was amplified for a universal 16s rRNA metabarcoding locus, sequenced on 
the UCO Illumina MiSeq, and also amplified with primer pairs targeting 12 different antibiotic genes. Preliminary results include 
1) sediment microbial communities are clearly distinct from and more diverse than water communities, 2) water communities are 
dominated by Sporichthyaceae and Ilumatobacteraceae bacteria, previously implicated in the antibiotic ‘resistome’ of freshwater 
-associated communities, 3) sediment communities are not strongly affected by rain events, while water communities differed at 
12 days vs. 6- and 1-days post-rain, and 4) ARG was present in both communities, but more prevalent in the sediment 
communities. Our findings support that both sediment and water microbial communities should be considered in freshwater 
environmental quality, since each harbors different microbial communities and responds differently to precipitation events. High-
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frequency antibiotic-resistant bacteria highlight risks to public safety, emphasizing the need for proactive measures for 
individuals in direct contact with OKR water. 

Annalise Dorety, Kien Nguyen, and Cobey Hixon (University of Central Oklahoma) 

*REAL TIME AUDIOBOOK CREATOR 

15% of all Americans are dyslexic, which impairs their ability to effectively use written information. The inability to keep up 
with peers creates a gap between students which takes years of specialized learning to correct. With the Real Time Audiobook 
Creator, listeners would be given a new chance to not only learn; but, add their findings to any subject. A small camera set up on 
a headband apparatus would scan the open page of a book or any text. Next a script would be created where an AI voice would 
output a humanistic sounding audio clip. A small earbud would connect to the user’s ear creating a more discrete experience. 
Once all of the text on a page has been read, a soft sound will indicate the need for turning to the next page.  Our product could 
be mass produced and sent to schools across the United States to create alternative and more inclusive learning experiences. 
Children learning to read would always have someone to read to them. People learning the English language would get a real 
time phonetic example of words and phrases. Those who develop or already have blindness would get the ability to experience 
the joy of reading a new book. These and so many others would have the resources to learn like neurotypicals or people with 
unimpaired vision do every day. With our product every article, essay, storybook, novel, textbook, and paper would become 
instantly available to anyone that wishes to learn. 

Ben Drumm, Zeb Jandt, and Nelson Clements (University of Central Oklahoma) 

*DESIGN AND MANUFACTURE OF A VERTICAL AXIS WIND TURBINE FOR THE UNIVERSITY OF CENTRAL 
OKLAHOMA SCHOOL OF ENGINEERING MAKERSPACE 

The UCO School of Engineering has expressed the desire to install a functional and aesthetic wind turbine on the roof of the new 
Makerspace building as a multi-purpose tool for recruiting new students, educating students on the increasingly important field of 
renewable energy, and to demonstrate the advanced manufacturing capabilities of the department. Wind energy production is 
particularly relevant to UCO graduates as wind energy provides the largest share of Oklahoma’s net energy production and 
Oklahoma ranks third overall among all states in total amount of wind energy produced in the nation. Through research of the 
existing ideal vertical axis wind turbine design parameters and the use of rapid prototyping, this project will produce a small-
scale prototype wind turbine and investigate the methods of production for a full-scale turbine. This project utilizes an axial flux 
generator to produce AC electric power which is rectified and stored in a large battery bank. Findings show that the most 
effective blade design utilizes a scale that is unfeasible in smaller prototypes, and therefore we must adjust our blade design to be 
an appropriate size. We have also found the small-scale vertical axis wind turbine in question does not have a large enough area 
to capture a sizable amount of energy from the wind, so the limitations must be kept in consideration. Utilizing a combination of 
design ideals from cutting-edge research publications, this vertical axis wind turbine combines aesthetic and efficiency 
considerations to result in a functional device to represent the School of Engineering. 

Kambryn Duncan and Lindsey J. Long (Oklahoma Christian University) 

*PROTEIN EXPRESSION AND PURIFICATION OF LEPTOPILINA BOULARDI VENOM 

Parasitoid wasps are obligatory parasites to the common fly species Drosophila. The wasp infects the fly larvae by injecting 
venom with an ovipositor, a stinger that delivers the venom and egg to the fly larvae. The venom proteins can alter host signaling 
and metabolism by using fly larvae as a resource for offspring development. The venom proteins also inhibit the host cell’s 
immune response to pathogens, allowing offspring development. Prior research identified specific wasp venom proteins and 
enzymes that alter human disease processes in fly models. Specifically, the Leptopilina boulardi venom is used to investigate 
pyruvate kinase activity. Pyruvate kinase (PK) is an enzyme involved in the last step of glycolysis that converts ADP and 
phosphoenolpyruvate to ATP and pyruvate. 

Colter Esparza and Darren Powers (Southwestern Oklahoma State University) 

*SIGNALING PATHWAYS AND MOLECULAR MECHANISMS INVOLVED IN SURVIVAL OF PANCREATIC CANCER 
CELLS UNDER METABOLIC STRESS 

Pancreatic ductal adenocarcinoma (PDAC) is a type of exocrine pancreatic cancer that develops in the pancreatic duct cells. 
PDAC is an aggressive malignancy with a median survival time of 10-12 months. It is predicted to become the second leading 
cause of cancer-related deaths by 2030. Therefore, it's imperative to understand the biology of PDAC and identify putative 
therapeutic targets. Many cancer cells, including PDAC, exhibit rapid glucose consumption to sustain their proliferation, with 
most of the glucose-derived carbon being secreted as lactate despite abundant oxygen availability (the Warburg effect). While the 
Warburg effect is an essential feature of cancer, tumor cells have evolved numerous adaptive mechanisms to appropriately 
respond to fluctuations in nutrient availability by gaining diverse metabolic phenotypes, the "metabolic plasticity." Our research 
aims to understand the mechanisms of metabolic plasticity in pancreatic cancer cells under metabolic stress.  Our preliminary 
results indicate that a crosstalk between glutamine and autophagy occurs, which is sufficient to sustain cancer cell survival during 
glycolytic suppression.  While the role of signaling molecules in nutrient sensing and metabolic regulation is well-established, the 
specific mechanisms by which cancer cells sense and adapt to nutrient availability are not fully understood. Using 
immunoblotting and cell viability assays, we are examining the interplay between autophagy-related genes and metabolic 
signaling under nutrient-stress conditions. Understanding the intricacies of nutrient sensing cascade and autophagy in response to 
nutrient stress could provide insights into therapeutic advancements. 
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Jose D.J. Espinosa1, Emily D. Munson1, Lindsey J. Long1, and Laura Reed2 (1Oklahoma Christian University; 2Genomics 
Education Program-University of Alabama) 

*PP2A-29B IS MORE CONSERVED THAN STEP IN THE DROSOPHILA SPECIES 

The insulin/TOR (IT) pathway is a regulator of cell growth common to multicellular organisms. To understand how genetic 
pathways such as this one evolve across a species, a meta-analysis of genes within the IT pathway in the Drosophila species was 
conducted. This comparison was performed by observing characteristics of the genes Pp2A-29B and step within Drosophila that 
differed in relation to the species of reference, Drosophila melanogaster. Pp2A-29B is a highly interactive gene, while step is less 
so, making Pp2A-29B less subject to evolutionary changes. This was confirmed as Pp2A-29B lost little of its characteristics 
across the observed species while step underwent many changes. The biggest indicator of this change was the difference in 
genomic neighborhood. Pp2A-29B retained its adjacent genes across species while the genes adjacent to step gradually diverged 
in concordance with species divergence. Further analyses should be conducted to compare these evolutionary patterns. 

Maricela Espinoza (Northeastern State University) 

*COMPARISON AND OPTIMIZATION OF METHODS FOR AGROBACTERIUM TUMEFACIENS-MEDIATED 
TRANSFORMATION OF BRACHYPODIUM DISTACHYON 

Agrobacterium tumefaciens is a soil pathogen that infects plants by transferring a region of DNA (T-DNA) within its Ti plasmid 
into a host plant cell. Agrobacterium-mediated plant transformation allows a gene of interest to replace this T-DNA sequence and 
integrate into a plant genome. This has become a common technique for producing transgenic plants for subsequent study. 
Numerous methods for Agrobacterium-mediated transformation of Brachypodium distachyon, a model monocot grass and 
relative of wheat and barley, have been developed. Two previously published methods for Agrobacterium tumefaciens-mediated 
transformation of Brachypodium distachyon, gene transfer into callogenic immature embryos and into mature seeds, have been 
employed to generate transgenic plants in a shorter amount of time than other methods. Comparison and optimization of these 
two methods could aid in generating transgenic B. distachyon lines with greater transformation efficiency and aid in simplifying 
transformation efforts. These methods will be used to transform several artificial microRNA (amiRNA) constructs targeting 
different genes involved in cellulose, pectin, and xylan synthesis into B. distachyon to produce transgenic plant lines. Presence of 
the desired transgene will be confirmed by selecting progeny seeds on hygromycin plates and performing PCR genotyping 
analysis. Comparison and optimization of certain Agrobacterium-mediated transformation methods could allow for faster and 
more efficient generation of transgenic plant lines, facilitating plant biology research and contributing to understanding of certain 
gene functions. It could also lower the costs and labor intensity of transformation processes. 

Victoria Espinoza1, Tram-An Ho2, Alejandro Lopez1, and Janaki Iyer1 (1Northeastern State University; 2Tulsa Community 
College) 

*FLUORESCENTLY LABELED UROPATHOGENIC E. COLI AS A WAY TO STUDY PATHOGENESIS 

Bladder cancer is the fourth most common cancer among men in the United States. The five-year survival for carcinoma in situ 
bladder cancer is 97% but this rate dramatically drops to 8% when the cancer becomes metastatic. Surgery, chemotherapy, and 
radiotherapy are common treatment options but more bladder cancers are becoming resistant to some of these strategies, thus 
highlighting the need for new therapies. Uropathogens are organisms that infect different organs of the urinary tract including the 
bladder. We previously found that  E. coli strain CFT073 causes dramatic changes to bladder cells’ shape indicative of cell stress 
and death in bladder cancer cells. To gain more insight into this process, we want to characterize the interactions of E. coli strain 
CFT073 with bladder cancer cells. We hypothesize that E. coli strain CFT073 adheres to bladder cancer cells resulting in cell 
death of bladder cancer cells. To test this hypothesis, we made chemically competent E. coli CFT073 and transformed a pGFP, a 
plasmid bearing the GFP gene. The expression of GFP in the bacteria was confirmed by fluorescence microscopy and we are now 
comparing the properties of fluorescently labeled E. coli CFT073 with untransformed E. coli CFT073. We will evaluate if the 
fluorescently labeled E. coli CFT073 can cause morphological changes to bladder cancer cells upon infection and determine the 
adherence to bladder cancer cells by confocal microscopy. Our findings will aid us in understanding how E. coli CFT073 causes 
damage to bladder cancer cells and enable us to identify factors produced by E. coli CFT073 that can be used as potential 
therapeutics. 

Lauren Ethridge, Kelsey Rawls, Jenna Messick, and Jyotisna Saxena (University of Central Oklahoma) 

*EVALUATING THE ANTIMICROBIAL EFFECTIVENESS OF NATIVE MEDICINAL PLANT EXTRACTS AGAINST 
CLINICALLY IMPORTANT PATHOGENS 

What is the antimicrobial efficacy potential of traditional Native American medicinal plants against clinically important 
pathogens? Prunella vulgaris (Common self heal), Achillea millefolium (common yarrow), and Usnea (beard lichen), historically 
used for treating infections and inflammation among Native American tribes, were tested as ethanol and glycerin extracts against 
the pathogens: Methicillin-resistant Staphylococcus aureus (MRSA), Pseudomonas aeruginosa, and Candida albicans. Microbial 
cultures were plated on Mueller-Hinton Agar (MRSA and P. aeruginosa) and Sabouraud Dextrose Agar (C. albicans). Disc 
diffusion assays were conducted in five replicates and the zone of inhibition was measured. Negative controls using glycerin and 
ethanol were included. Positive controls included six antibiotics (Ampicillin, Penicillin, Streptomycin, Tetracycline, Triple Sulfa, 
and Erythromycin) tested against P. aeruginosa and MRSA. Ethanol extracts of all plants along with negative control (ethanol) 
showed inhibition of MRSA.Usnea in glycerin showed partial inhibition of MRSA. P. aeruginosa and C. albicans showed 
complete resistance to all extracts. Statistical analysis focused on MRSA, using a three-way ANOVA with Tukey’s HSD post-
hoc test for pairwise comparisons. Significant differences were found among extract concentrations (p < 0.05), except for 
ethanol-based extracts. These findings suggest potential applications of Usnea extract in glycerin in developing new therapies 
against MRSA. 
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Shannon Fagen, Melissa Testut, and Lindsey J. Long (Oklahoma Christian University) 

*CHARACTERIZATION OF WASP VENOM PYRUVATE KINASE 

The fruit fly Drosophila melanogaster is commonly infected by the parasitoid wasp, which injects its egg and venom into the 
fly’s larva. The eggs hatch and the wasp larva feeds off the nutrients of its host, ultimately killing and consuming it. To 
circumvent the fly’s immune system, the wasp’s venom has evolved a complex cocktail of enzymes that helps it to evade the 
attack and alter the metabolism of the host, creating an ideal environment for its offspring to grow. Understanding these 
mechanisms can reveal insights about human diseases that develop from dysfunction in metabolic or immune pathways, such as 
Alzheimer’s disease. Here we examined a specific venom enzyme – pyruvate kinase (vPyrK)– from the parasitoid wasp 
Leptopilina boulardi (L. bou). After comparing the genomic sequences of fly PyrK and wasp vPyrk, we determined that the 
active sites were conserved. Because of this, as well as the integral function of PyrK to metabolism, we hypothesized that vPyrK 
would be an active enzyme. To test this, first BL21(DE3)pLysS cells were transformed with pET23a L. bou. vPyrK and protein 
expression was induced with IPTG. The protein was purified through affinity chromatography with nickel beads and used to 
conduct kinetic assays through a coupled enzyme assay with lactate dehydrogenase. The results were inconclusive but showed no 
enzymatic activity. It is unclear whether the enzyme is simply inactive in the venom or whether other complicating factors 
affected the results of the kinetic assays. 

Alyssa J. Fields (Northeastern State University) 

*COMPARISON OF BENTHIC MACROINVERTEBRATES IN AN AGRICULTURAL RUNOFF STREAM AND AN 
URBAN RUNOFF STREAM 

Macroinvertebrates are an important group of organisms for evaluating stream health. The amount of pollution in the stream will 
impact what macroinvertebrate species can live in that area of the stream. To better understand the impacts of seasonal changes 
on macroinvertebrate communities, we conducted a study of benthic macroinvertebrates at two sites in Cherokee County, 
Oklahoma throughout the course of a year. The first site was a creek called Lost City Creek in Lost City, OK that receives 
agricultural runoff with a dominance in bovine feces. The second site was a creek called Town Branch Creek in Tahlequah, OK 
that received urban runoff. We hypothesized that there is a difference in macroinvertebrate diversity between a creek that 
receives urban runoff and a creek that receives agricultural runoff. Our null hypothesis is there is no difference between a creek 
that receives urban runoff and a creek that receives agricultural runoff. We sampled from three upstream and three downstream 
riffles at each site using a rectangular kick net. We collected water quality data, such as, dissolved oxygen, temperature, pH, etc, 
with a YSI Exo 2 Sonde.We planned to use this data to corroborate our macroinvertebrate diversity findings. The hypothetical 
outcomes are that the creek with urban runoff has worse macroinvertebrate biodiversity than the creek with agricultural runoff, 
the creek with agricultural runoff has worse macroinvertebrate biodiversity than the creek with urban runoff, and both creeks 
have poor macroinvertebrate biodiversity. Samples done in the spring and summer of 2024 have indicated that there are more 
Emidae (riffle beetles) and Psephenidae (water pennies) in Town Branch Creek than in Lost City Creek. These sites will be 
sampled two more times in the Fall and Winter. The results of this study could potentially show how different stream pollutants 
(urban vs rural) impact macroinvertebrate communities. 

Mark Fishbein1, Eric Duell2, Shannon C. K. Straub3, and Gail Wilson1 (1Oklahoma State University-Stillwater; 2Kansas 
Biology Survey & Center for Ecological Research; Hobart and William Smith Colleges) 

EVOLUTION OF MILKWEED RESPONSIVENESS TO ARBUSCULAR MYCORRHIZAL FUNGI 

Plant responses to arbuscular mycorrhizal (AM) fungi are influenced by many traits, and differences in responses may vary with 
the relatedness of plant species. However, this has only been tested at coarse phylogenetic scales, with little robust empirical 
evidence across congeners. Thirty-five North American Asclepias species were assessed for mycorrhizal responsiveness (MR), 
the difference between mycorrhizal and non-mycorrhizal productivity of each species. All seedlings were grown in steam-
pasteurized soil collected from a native prairie site. One-half of the plants were inoculated with whole prairie soil containing 
intact microbial communities, and the remaining one-half were inoculated with a non-mycorrhizal sievate. We detected 
remarkable variation in MR across Asclepias species, and 24 of 35 species produced greater biomass following inoculation with 
whole soil. However, AM fungal colonization of inoculated roots was not correlated with MR. Phylogenetic relatedness predicts 
MR, but not the amount of AM fungal colonization. Further, MR, shows evidence of stabilizing selection during the 
diversification of Asclepias. We did not find evidence that MR affected milkweed defenses either synergistically or via tradeoffs. 

Sam Fisher and Yasmin Orellana (Oklahoma Christian University) 

*ELECTROPLATING IN THE UNDERGRAD LAB 

Electroplating is a widely used technique in which a metal coating is deposited on a substrate by applying an electric current. The 
process involves immersing the substrate (cathode) and the metal to be deposited (anode) in an electrolyte solution containing 
metal ions. When current passes through the electrolyte, metal ions from the anode are reduced and deposited onto the cathode, 
forming a thin, uniform coating. While undergraduate students usually focus on foundational chemistry concepts and techniques, 
hands-on practices like electroplating are often reserved for advanced studies or specialized laboratory courses. This distinct 
procedure underlines the importance of practical applications in connecting theoretical knowledge to real-world contexts within 
the broad ideas of chemistry education. The primary purpose of electroplating is to enhance the surface properties of materials. It 
improves corrosion resistance, increases wear durability, and provides aesthetic finishes. Several factors influence the efficiency 
and quality of electroplating, including the type of electrolyte, temperature, current density, and plating time. The electrolyte 
must contain the appropriate metal ions in solution, and the control of the electric current ensures uniform deposition. 
Temperature affects the rate of ion migration and can influence the grain structure of the plated metal. In this lab, it's best to 
provide undergraduates with guided experiments that reinforce their understanding of electrochemical principles while enhancing 
their experimental design and data analysis skills. 
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Bryant Franco, Kylar Byrd, Madilyn Crisp, McKaegan Gregory, Kyle Lane , Stevie Langstraat, Erik Mesta, Rachel 
Uhlig, Marcella G. Santos, and Renan Bosque (Southwestern Oklahoma State University) 

*IS THE FUTURE ALREADY HERE? CLIMATE-DRIVEN RANGE EXPANSION OF ANOLIS CAROLINENSIS IN 
WESTERN OKLAHOMA 

The green anole lizard (Anolis carolinensis), a member of the family Dactyloidae, is commonly found in the Southeastern United 
States. This genus is well-known for its ability to colonize new areas, as well as for its rapid diversification and adaptive 
potential. In 2024, an individual was observed in western Oklahoma at the campsites of Big Bend Park, Blaine County 
(coordinates: 36.1128, -98.6142). In this study, we reviewed the geographic distribution of A. carolinensis by compiling 
occurrence records from the Global Biodiversity Information Facility (GBIF) database. To model the species' distribution, we 
used environmental predictors, including 19 bioclimatic variables and altitude data from the WorldClim dataset, both for current 
conditions and future climate projections. The Random Forest algorithm was employed to analyze the relationship between 
species presence/absence and environmental factors, modeling both present and future distributions under different climate 
scenarios. Occurrences reported well outside the known geographic range of the species were excluded from our analysis. Our 
findings provide a detailed view of the current geographic range of A. carolinensis in western Oklahoma and identify potential 
areas that the species may colonize in the future. This work also offers valuable insight into how Anolis carolinensis may interact 
with local species, particularly as it expands into new areas. The expansion of A. carolinensis into new areas can lead to 
ecological shifts, such as competition for resources like food and habitat, which may affect native species. Additionally, Anolis 
lizards are known for their territorial behavior and ability to exploit a wide range of microhabitats, which could potentially 
disrupt the ecological balance in newly colonized areas. By predicting potential future colonization areas, our model can help 
anticipate these interactions, allowing for proactive management of ecosystems to mitigate negative impacts 

Jessica Schott and John Geiger (Cameron University) 

**THE EFFECT OF YOGA NIDRA ON RELAXATION AND INTROCEPTIVE AWARENESS 

Previous research finds that deactivating the prolonged stress response by reducing the secretions of cortisol via the 
hypothalamic- pituitary adrenal axis, a “new normal” or homeostatic state is reached. The somatic marker hypothesis suggested 
negative emotions provide a somatic map that is identified by an individual’s ability to become self-aware. By assessing safety or 
perceived stress through the feedback loops stimulated by the vagus nerve to the hypothalamic- pituitary adrenal axis either the 
stress response is continued or shut off. After the HPA- axis is turned off, the relaxation response is initiated and restored via 
homeostasis. Individuals who experience rates of prolonged stress have an HPA-Axis unable to self-regulate and an increase of 
cortisol is secreted into the blood system, causing inflammation that is linked to disease and psychopathology. This study used 
three self report measures: the Perceived Stress Scale, the modified Multi-Dimensional Assessment for Interoceptive Awareness 
scale, and the Positive and Negative Affect Questionnaire. 38 participants were randomly assigned to either the Yoga Nidra or 
nature sound groups with each video lasting approximately 20 minutes. Each participant completed the three questionnaires 
before and after the assigned videos.  Results showed that the Yoga Nidra video improved Listening, Self-Regulation, and Non-
Distracting factors more than the Nature video did,  but for Self-Regulation this effect was limited to lower stressed individuals. 

Matthew Girard, Lydia Ostmo, and Sapna Das-Bradoo (Northeastern State University) 

*INVESTIGATING POLE1-HELICASE INTERACTIONS AT REPLICATION FORKS IN HUMAN CELLS: INSIGHTS 
FROM NORMAL AND STRESS CONDITIONS 

Accurate DNA replication involves intricate protein complexes to ensure fidelity and prevent mutations that can lead to genomic 
instability and disease. The minichromosome maintenance helicase complex and Polymerase ϵ play crucial roles in initiating 
DNA replication. Previous yeast studies have shown that Polymerase ϵ interacts with the helicase via its C-terminus domain, 
which is mutated in the patients with FILS syndrome (Facial dysmorphism, Immunodeficiency, Livedo, Short stature). Here, we 
aimed to investigate the interactions between the MCM helicase and Polymerase ϵ in human cells under normal replication 
conditions and during replication stress. In addition, we utilized Pole mutants (including FILS) to identify Mcm2 binding sites. 
Human embryonic kidney 293T cells (HEK293T) were co-transfected with plasmids overexpressing Polymerase ϵ and tGFP-
tagged MCM2. Mutant variants of Polymerase ϵ, including FILS mutant and site-directed mutants, were also used to identify the 
MCM2 binding site. Protein interactions were assessed using co-immunoprecipitation with anti-tGFP agarose beads targeting 
MCM2-tGFP. Replication stress was induced by adding hydroxyurea to the culture medium. Western blot analysis confirmed the 
overexpression of MCM2-tGFP, wild-type POLE1, POLE1 FILS, and POLE1 mutant proteins in HEK293T cells. Co-
immunoprecipitation experiments demonstrated that MCM2 interacts with wild-type POLE1 and the FILS mutant under normal 
conditions, whereas replication stress attenuated this interaction. Our findings suggest that Polymerase ϵ collaborates with the 
MCM helicase complex during normal DNA replication but may not be actively involved under conditions of replication stress. 
Future investigations will focus on elucidating interactions between MCM2 and other Polymerase ϵ mutants to understand their 
roles in DNA replication dynamics. Studying mutations in DNA replication proteins that leads to diseases like cancer and FILS 
syndrome could transform diagnostics and treatments. Our research aims to uncover how these mutations disrupt essential 
processes, potentially improving patient care through personalized medicine and targeted therapies. 

Taylor Grant, Richard Howards, Nesreen Alsbou, Tej Lamichhane, Evan Lemley, Khai Tran, and Jackson Holmes 
(University of Central Oklahoma) 

*COMPRESSION MANAGER FOR POST-TENSIONING RODS 

Among several flaws leading to the 2018 collapse of the Florida International University bridge was the fact that the elements of 
the truss did not always have the correct compression during the construction and transportation of the truss. This study presents 
a novel system to enhance bridge construction safety and efficiency in such situations. By detecting strain in bridge members and 
autonomously adjusting bolt tightness, the system optimizes load distribution. Real-time monitoring and responsive adjustments 
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provided by the sensor system contribute significantly to improving construction processes. The system captures strain data from 
various bridge components, utilizing an intelligent algorithm to determine precise adjustments needed for optimal bolt direction. 
Integration of an impact wrench powered by a motor, facilitated by an Arduino board, enables the tightening process. This real-
time monitoring and adjustment mechanism ensures a balanced distribution of loads, enhancing overall safety and efficiency 
during bridge construction. Implementation of this innovative system holds promise for revolutionizing bridge construction 
practices, offering continuous monitoring and adaptive adjustments. Beyond improving safety standards, it also enhances the 
efficiency and longevity of bridge structures. Future research may focus on further advancements in sensor technology and 
algorithm refinement to broaden the system's applicability in infrastructure development projects. 

Dalton Grassman, Emma Morrison, Daylen Mitchell, Rylie Mcintyre, and Zach Jones (Southwestern Oklahoma State 
University) 

*POST-FIRE GROUND COVER RESPONSES IN A NATIVE GRASSLAND NEAR CROWDER LAKE, OK 

Prescribed burns are integral management tools that can maintain grassland ecosystems over time. They can make grass cover 
more abundant and introduce a mix of different covers by releasing nutrients, removing overstory, and stimulating grazing 
activity. During the last 150 years, fire suppression and overgrazing have favored the encroachment of woody species into native 
grasslands. Prescribed fire, along with grazing and browsing, are being used to promote native grassland establishment that 
provides suitable habitat structure for wildlife communities. Our primary hypothesis was that ground cover following prescribed 
fire will show different responses at plots that occur under burned junipers, unburned junipers, and no junipers. Plots that 
occurred under unburned junipers had more duff, less grass, and less litter than those under burned trees. Plots that occurred 
where no trees were previously support more native grass, total grass, and less bare ground than under burned trees. Apparently 
as grassland replaces trees killed by fire, the grassland first supports exotic and annual grasses before native grasses become more 
common. 

Eli Grasso and April Nesbit (East Central University) 

*INVESTIGATION OF L-LYXONIC ACID EFFECT ON CYTOCHROME BD-1 OXIDASE EXPRESSION 

Escherichia coli is a widely utilized model organism in a vast number of biological investigations, yet the functions of roughly 
1,264 of its genes have yet to be demonstrated. One such gene whose purpose has not been entirely established encodes for 
putative DNA-binding transcriptional regulator YfaX. The gene yfaX has been identified as being part of an operon responsible 
for the metabolism of L-lyxonate. This investigation sought to determine whether there is a link between YfaX putative 
transcription factor and expression of cydA promoter, which controls expression of cytochrome bd-1 oxidase that is involved in 
electron transport chain. The YfaX protein was of interest because previous labs have shown that it binds cydA promoter in vitro, 
and cydA expression decreases in the presence of L-lyxonic acid. Lyxonate may be a product of vitamin C degradation in human 
intestines. It is possible that a higher concentration of vitamin C may result in an increased concentration of lyxonate; this may 
disrupt overgrowth of E. coli in the intestines, preventing potential unforeseen health risks. The potential link was tested using an 
yfaX deletion mutant in a strain with cydA promoter fused to the reporter gene lacZ that allows measurements with β-
galactosidase assays with growth in different sugars. Although cydA expression decreases in the presence of L-lyxonic acid, the 
deletion of yfaX did not have an effect. Moving forward, future investigation will utilize a fusion of lacZ to the yfaX promoter 
region for the purpose of determining if the yfaX gene responds to L-lyxonic acid as predicted by the role of other genes in that 
operon. 

McKaegan Gregory, Madilyn Crisp, and Rachel Uhlig (Southwestern Oklahoma State University) 

*NATURAL HISTORY NECROMANCY: AN ANALYSIS OF A SPECIMEN REHYDRATION METHOD 

Biological collections are used in research, education, and as a way to understand historical events. Despite their importance, 
specimens are likely to deteriorate over time, a situation that can be aggravated if storage and preservation conditions are not 
ideal. The main threat to wet specimens is desiccation caused by poor seals or lids. Damaged specimens may become brittle, 
resulting in irreversible damage to the organisms that can lead to the formation of a flaky white crust. Specimens damaged by 
desiccation can be restored if proper rehydration methods are implemented. A technique proposed by Singer and collaborators 
(2014) includes an initial stage where specimens are placed above water to regain moisture through condensation. In subsequent 
stages, the specimens are gradually subjected to increasing concentrations of ethanol until they reach the recommended 
concentration for preservation. We provide an overview of various rehydration times across different taxonomic groups. Our 
museum adapted the original protocol by incorporating a mixed approach using large sealed bins and individual specimen jars, 
allowing us to increase rehydration capacity and reduce human error. However, we encountered challenges related to differing 
rehydration times, seal degradation and mold. In total, we rehydrated around 270 specimens. We have measured a subset of the 
rehydration time required between the following specimen categories: amphibians, lizards, snakes, and fish. Amphibians required 
the longest rehydration time (M=19.8 , N=18), followed by lizards (M=18.0 , N=8), snakes (M=10.7, N=15), and fish (M=9.5, 
N=42). Overall, we successfully increased the efficiency of the previous method from 1 specimen to around 16 per container, 
with a total of 64 specimens rehydrating at a time. For our future research with this project, we are completing our analysis of 
rehydration times and evaluating the efficiency of our methodology. 

Holly Grimes1, Sam Hegeman1, Lindsey J. Long1, Laura Reed2 (1Oklahoma Christian University; 2Genomics Education 
Program-University of Alabama) 

*CONSERVATION AND DIVERGENCE COMPARISONS IN GENE GIG AND GENE RPS6 

This research project focused on the evolution of the Insulin/TOR signaling pathway in Drosophila by investigating how genes 
RpS6 and gig were genetically different within this pathway compared to several different species of Drosophila. Annotations of 
the genes were conducted using web-based tools and data from the genome. The gene composition and surrounding genes of 
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RpS6 and gig in these species were compared in the same manner to the RpS6 and gig genes found in D. melanogaster, which 
was used as the reference species for the project. A meta-analysis was used to gain a comprehensive look at the evolution of the 
less diverged gene, RpS6, across the panel of species. This process was aided by data obtained from peer annotation reports in 
several other Drosophila species. The results of this project showed a higher genetic divergence in gig compared to RpS6 in the 6 
species analyzed. 

Ryleigh Guevara and Andrew Duncan (East Central University) 

*HISTOPATHOLOGY OF FETAL ANASARCA IN RABBITS 

Fetal anasarca, a highly lethal congenital abnormality, is characterized by interstitial fluid buildup throughout multiple 
compartments of the body. Fetal anasarca, a component of fetal hydrops in humans, is of concern due to its lethality and 
comorbidity with underlying health issues. This study aims to find any qualitative histopathological abnormalities of the kidneys 
within rabbits affected with fetal anasarca, also known as hippos. The kidneys play a vital role in the homeostasis of interstitial 
fluid as a regulator of blood pressure, indicating a possible relationship with fetal anasarca. Moreover, renal agenesis (born with 
one or no kidneys) and low corticomedullary differentiation were reported in bulldog puppies affected with fetal anasarca. 
Rabbits display high rates of fetal anasarca and were therefore used as a model organism in this study. Necropsies of three kits 
afflicted with fetal anasarca and four healthy control kits were performed to obtain the kidneys. Phenotypically normal bovine 
and canine tissue were used as additional controls. Further histological techniques were used to prepare the samples. Slides were 
stained with Hematoxylin and Eosin (H&E) or Periodic acid–Schiff (PAS). The findings of this study show increased cellularity 
within the kit tissue compared to adult rabbit, bulldog, and cow tissue. More specifically, the hippo tissue appears to have much 
more extracellular space and present gaps in interstitial areas, potentially indicating edema within the tissue. The histopathology 
of fetal anasarca within rabbits provides insight into the possible etiology and comorbidities of fetal anasarca and fetal hydrops 
within humans. The implications of the findings in this study highlight possible avenues in which further research may be 
warranted. 

Kirk Guillory, Jarod Heath, and Darrian Holler (University of Central Oklahoma) 

*DESIGNING A CABLE TESTING DEVICE FOR THE FAA 

Cable failure can occur due to a variety of factors. One of the leading factors is mechanical damage from external forces and 
extended use, as well as mechanical damage due to the electrical heat generation within the cable. This results in the need for a 
cable connectivity verification method for organizations such as the Federal Aviation Association (FAA) to rule out the 
possibility of cable error when troubleshooting, helping to keep telecommunication systems online. This task, given by the FAA, 
is to create a cable tester that performs all the functions necessary to support cable connectivity verification at the FAA. 
Specifically, the device needs to check each pin for connectivity, and display which pins are connected within the cable. The 
device should also be able to accommodate the various cable terminals used at the FAA. The FAA is currently using an outdated 
cable tester that has been discontinued. Unlike the cable tester the FAA is currently using, the cable tester the team is currently 
designing and fabricating will feature modular port connections casing to swap out ports with ease. This will also include 
electrical and computer based components such as a microcontroller, diodes, printed circuit boards, and 8-bit I/O Expanders. 
Overall, this device aims to be able to test the connectivity of any cable that is currently in use or has been used in the past, as 
well as showing if the cable is a crossover cable in order to make the FAA more efficient. 

Olivia Hampton1, Cayden Lumry1, Lindsey J. Long1, and Laura Reed2 (1Oklahoma Christian University; 2Genomics 
Education Program-University of Alabama) 

*SLMB IS MORE CONSERVED THAN MELT IN THE INSULIN SIGNALING PATHWAY 

The insulin pathway regulates blood glucose levels and influences growth and lifespan in Drosophila species as well as in other 
animals. However, not all portions of the pathway evolve at the same rate. In this study, a comparative genomics approach was 
used in order to determine the levels of conservation of two genes, slmb and melt, of the insulin pathway. This comparison was 
accomplished by sequencing these genes in a variety of different organisms in the Drosophila genus, assigning divergence scores 
based on factors such as basic gene structure and gene neighborhood, and viewing these scores in the context of the organisms’ 
evolutionary relationship to D. melanogaster. Because melt has more connections in the InR pathway, it was hypothesized that it 
would evolve slower than slmb. However, divergence scores indicated that slmb was the more strongly conserved of the two 
genes. Of note, In D. serrata for the gene slmb isoform B , there was a premature stop codon in the reading frame. The 
translation machinery skips the stop codon in this exon. This phenomenon is called a stop-codon read-through. These results raise 
questions about differential evolutionary rates within distinct portions of the insulin pathway. 

Mack Harvey, Josh Kaste, Gagandeep Singh, and Alex Han (University of Central Oklahoma) 

*PLATFORM FOR CUSTOM-FIT MASK FOR PATIENTS UNDERGOING VITILIGO TREATMENT 

Vitiligo is an acquired skin disorder characterized by depigmented patches due to the loss of melanocytes. Managing vitiligo 
poses a challenge as the extent and distribution of affected skin can change unpredictably. Targeted ultraviolet B (UVB) therapy, 
which uses high-energy UV light to stimulate melanocytes in vitiligo-affected areas, is a common treatment. However, protecting 
healthy skin from UV exposure during therapy is crucial, especially in pediatric patients where movement restrictions are 
difficult. This study addresses the development of a custom UV-resistant mask designed to safeguard healthy skin during UV 
therapy, with a focus on pediatric applications. The research aimed to assess the mask's effectiveness in blocking UV radiation 
while ensuring comfort and practicality for one-time use. Using 3D scanning technology, we created personalized masks tailored 
to each patient’s facial structure and vitiligo areas. The masks were tested for UV-blocking efficiency, comfort, and durability. 
Our approach integrated 3D modeling and material testing, drawing on techniques from the entertainment industry where custom 
facial prosthetics are frequently used. We evaluated various materials for UV resistance, flexibility, and tear strength to determine 
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the best options for patient comfort and protection. Preliminary results indicate that the UV-blocking mask effectively reduces 
UV exposure to unaffected skin and provides a comfortable fit during therapy. This development could significantly enhance the 
quality of life for individuals with vitiligo by offering a practical solution to protect healthy skin. Additionally, it opens avenues 
for further research in UV-blocking technologies across dermatology, contributing to advancements in patient care. 

Jarod Heath, Kirk Guillory, and Darrian Holler (University of Central Oklahoma) 

*DESIGNING A CABLE TESTING DEVICE FOR THE FAA 

Cable failure can occur due to a variety of factors. One of the leading factors is mechanical damage from external forces and 
extended use, as well as mechanical damage due to the electrical heat generation within the cable. This results in the need for a 
cable connectivity verification method for organizations such as the Federal Aviation Association (FAA) to rule out the 
possibility of cable error when troubleshooting, helping to keep telecommunication systems online. This task, given by the FAA, 
is to create a cable tester that performs all the functions necessary to support cable connectivity verification at the FAA. 
Specifically, the device needs to check each pin for connectivity, and display which pins are connected within the cable. The 
device should also be able to accommodate the various cable terminals used at the FAA. The FAA is currently using an outdated 
cable tester that has been discontinued. Unlike the cable tester the FAA is currently using, the cable tester the team is currently 
designing and fabricating will feature modular port connections casing to swap out ports with ease. This will also include 
electrical and computer based components such as a microcontroller, diodes, printed circuit boards, and 8-bit I/O Expanders. 
Overall, this device aims to be able to test the connectivity of any cable that is currently in use or has been used in the past, as 
well as showing if the cable is a crossover cable in order to make the FAA more efficient. 

Samuel Hegeman1, Holly Grimes1, Lindsey J. Long1, and Laura Reed2 (1Oklahoma Christian University; 2Genomics 
Education Program-University of Alabama) 

*CONSERVATION AND DIVERGENCE COMPARISONS IN GENE GIG AND GENE RPS6 

This research project focused on the evolution of the Insulin/TOR signaling pathway in Drosophila by investigating how genes 
RpS6 and gig were genetically different within this pathway compared to several different species of Drosophila. Annotations of 
the genes were conducted using web-based tools and data from the genome. The gene composition and surrounding genes of 
RpS6 and gig in these species were compared in the same manner to the RpS6 and gig genes found in D. melanogaster, which 
was used as the reference species for the project. A meta-analysis was used to gain a comprehensive look at the evolution of the 
less diverged gene, RpS6, across the panel of species. This process was aided by data obtained from peer annotation reports in 
several other Drosophila species. The results of this project showed a higher genetic divergence in gig compared to RpS6 in the 6 
species analyzed. 

Cobey Hixon, Annalise Dorety, and Kien Nguyen (University of Central Oklahoma) 

*REAL TIME AUDIOBOOK CREATOR 

15% of all Americans are dyslexic, which impairs their ability to effectively use written information. The inability to keep up 
with peers creates a gap between students which takes years of specialized learning to correct. With the Real Time Audiobook 
Creator, listeners would be given a new chance to not only learn; but, add their findings to any subject. A small camera set up on 
a headband apparatus would scan the open page of a book or any text. Next a script would be created where an AI voice would 
output a humanistic sounding audio clip. A small earbud would connect to the user’s ear creating a more discrete experience. 
Once all of the text on a page has been read, a soft sound will indicate the need for turning to the next page.  Our product could 
be mass produced and sent to schools across the United States to create alternative and more inclusive learning experiences. 
Children learning to read would always have someone to read to them. People learning the English language would get a real 
time phonetic example of words and phrases. Those who develop or already have blindness would get the ability to experience 
the joy of reading a new book. These and so many others would have the resources to learn like neurotypicals or people with 
unimpaired vision do every day. With our product every article, essay, storybook, novel, textbook, and paper would become 
instantly available to anyone that wishes to learn. 

Jacob Hobbs (East Central University) 

*RECREATING THE MASTERS 

The purpose of recreating the masters is to find a good visualization that we can create a new version of and possibly make better. 
For this project we analyze a data visualization of football height and weights from 2015 and use python to recreate it with 
players from 2023. 

Darrian Holler, Kirk Guillory, and Jarod Heath (University of Central Oklahoma) 

*DESIGNING A CABLE TESTING DEVICE FOR THE FAA 

Cable failure can occur due to a variety of factors. One of the leading factors is mechanical damage from external forces and 
extended use, as well as mechanical damage due to the electrical heat generation within the cable. This results in the need for a 
cable connectivity verification method for organizations such as the Federal Aviation Association (FAA) to rule out the 
possibility of cable error when troubleshooting, helping to keep telecommunication systems online. This task, given by the FAA, 
is to create a cable tester that performs all the functions necessary to support cable connectivity verification at the FAA. 
Specifically, the device needs to check each pin for connectivity, and display which pins are connected within the cable. The 
device should also be able to accommodate the various cable terminals used at the FAA. The FAA is currently using an outdated 
cable tester that has been discontinued. Unlike the cable tester the FAA is currently using, the cable tester the team is currently 
designing and fabricating will feature modular port connections casing to swap out ports with ease. This will also include 
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electrical and computer based components such as a microcontroller, diodes, printed circuit boards, and 8-bit I/O Expanders. 
Overall, this device aims to be able to test the connectivity of any cable that is currently in use or has been used in the past, as 
well as showing if the cable is a crossover cable in order to make the FAA more efficient. 

Landon Holley and Susmita Hazra (Cameron University) 

*MEASUREMENTS OF IONOSPHERIC DRIFT DURING GEOMAGNETIC STORMS 

The ionosphere is an upper layer of the atmosphere that can reflect and refract radio waves, thus the status and variance of the 
ionosphere is of major importance in ensuring stable systems that rely on radio waves. To this end, one of the ways the 
ionosphere can vary is in its drift, where much of the ionosphere, which is primarily highly charged ions, may change the 
direction of its drift and its speed. Our studies began by measuring the variance of the ionosphere at differing latitudes (± 30 
degree), seeking to find if there is a correlation between latitude and increased disturbances, where we have found drift speeds up 
to 150 m/s as we approached the equator. For this, we used the GIRO database and the DriftExplorer program. We are currently 
analyzing geomagnetic storms data and their effect on ionospheric drift. From both studies we have found that longitude does 
affect the intensity of disturbances in the ionospheric drift, and we have also found that geomagnetic storms create short volatile 
disturbances in the ionospheric drift. Further analysis of this data will lead to exploration of the relation between the ionosphere 
and the thermosphere, specifically during the events of geomagnetic storms. 

Jackson Holmes, Richard Howards, Nesreen Alsbou, Tej Lamichhane, Evan Lemley, Khai Tran, and Taylor Grant 
(University of Central Oklahoma) 

*COMPRESSION MANAGER FOR POST-TENSIONING RODS 

Among several flaws leading to the 2018 collapse of the Florida International University bridge was the fact that the elements of 
the truss did not always have the correct compression during the construction and transportation of the truss. This study presents 
a novel system to enhance bridge construction safety and efficiency in such situations. By detecting strain in bridge members and 
autonomously adjusting bolt tightness, the system optimizes load distribution. Real-time monitoring and responsive adjustments 
provided by the sensor system contribute significantly to improving construction processes. The system captures strain data from 
various bridge components, utilizing an intelligent algorithm to determine precise adjustments needed for optimal bolt direction. 
Integration of an impact wrench powered by a motor, facilitated by an Arduino board, enables the tightening process. This real-
time monitoring and adjustment mechanism ensures a balanced distribution of loads, enhancing overall safety and efficiency 
during bridge construction. Implementation of this innovative system holds promise for revolutionizing bridge construction 
practices, offering continuous monitoring and adaptive adjustments. Beyond improving safety standards, it also enhances the 
efficiency and longevity of bridge structures. Future research may focus on further advancements in sensor technology and 
algorithm refinement to broaden the system's applicability in infrastructure development projects. 

J. Blake Howard and Michael Husak (Cameron University) 

*STATUS AND HABITAT USE BY THE AROGOS SKIPPER AND DELAWARE SKIPPER AT THE WICHITA 
MOUNTAINS WILDLIFE REFUGE, OKLAHOMA: PRELIMINARY RESULTS 

The Arogos Skipper (Atyrone arogos) is an undisturbed prairie specialist historically found across much of the U.S. east of the 
Rocky Mountains.  However, populations have declined significantly range-wide and are all but extirpated east of the Mississippi 
River.  Federal and state agencies are working to clarify population status for this species across the Great Plains, and the 
Oklahoma Department of Wildlife Conservation considers Arogos Skippers a species of potentially high conservation concern. 
Our goal is to assess the status of the Arogos Skipper in the Wichita Mountains Wildlife Refuge and identify habitat 
characteristics associated with their presence and absence. We are conducting surveys across multiple prairie sites and recorded 
vegetation cover, plant height, proximity to edges, and overall plant composition focusing on both micro (1 m²) and macro (1 ha) 
vegetation scales. Concurrently, we also documented sightings of the morphologically similar Delaware Skippers (Anatrytone 
logan), a habitat generalist often mistaken for Arogos Skippers, for interspecific comparisons. Here we present our preliminary 
findings from May to August 2024. 

Richard Huynh, Caleb Swearingen, Chris Lewis, and Josh Jackson (University of Central Oklahoma) 

*MAXCESS PRODUCT DEVELOPMENT 

Web tension controllers are indispensable components in industries such as food packaging and toilet paper manufacturing, 
serving a critical role in maintaining product quality and consistency. Widely utilized by companies worldwide, including those 
within Maxcess' portfolio, these controllers ensure precise tension levels in the materials processed. It is important to improve the 
web tension control product to save time and money for Maxcess and its employees. The primary focus is on optimizing 
efficiency and reducing operational costs for end-users. Building upon Maxcess' current product Cygnus, the project aimed to 
address key challenges faced by manufacturers, including the need for technological improvement, ease of operation, and cost-
effectiveness. Through extensive research and collaboration with industry advisors, we identified opportunities for improvement 
and developed a comprehensive strategy to elevate the performance and usability of web tension controllers. The redesigned web 
tension controller will improve manufacturing operations by providing enhanced functionality and realtime insights into tension 
variations. This innovation not only increases efficiency and reduces material waste but also allows manufacturers to maintain 
optimal tension levels without compromising productivity. By integrating data acquisition methods, operators can swiftly adjust 
settings, ensuring smooth production processes and minimizing downtime. The enhanced web tension controller offers Maxcess 
the opportunity to elevate their operations, optimize resources, and drive growth. 
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Josh Jackson, Richard Huynh, Caleb Swearingen, and Chris Lewis (University of Central Oklahoma) 

*MAXCESS PRODUCT DEVELOPMENT 

Web tension controllers are indispensable components in industries such as food packaging and toilet paper manufacturing, 
serving a critical role in maintaining product quality and consistency. Widely utilized by companies worldwide, including those 
within Maxcess' portfolio, these controllers ensure precise tension levels in the materials processed. It is important to improve the 
web tension control product to save time and money for Maxcess and its employees. The primary focus is on optimizing 
efficiency and reducing operational costs for end-users. Building upon Maxcess' current product Cygnus, the project aimed to 
address key challenges faced by manufacturers, including the need for technological improvement, ease of operation, and cost-
effectiveness. Through extensive research and collaboration with industry advisors, we identified opportunities for improvement 
and developed a comprehensive strategy to elevate the performance and usability of web tension controllers. The redesigned web 
tension controller will improve manufacturing operations by providing enhanced functionality and realtime insights into tension 
variations. This innovation not only increases efficiency and reduces material waste but also allows manufacturers to maintain 
optimal tension levels without compromising productivity. By integrating data acquisition methods, operators can swiftly adjust 
settings, ensuring smooth production processes and minimizing downtime. The enhanced web tension controller offers Maxcess 
the opportunity to elevate their operations, optimize resources, and drive growth. 

Zeb Jandt, Nelson Clements, and Ben Drumm (University of Central Oklahoma) 

*DESIGN AND MANUFACTURE OF A VERTICAL AXIS WIND TURBINE FOR THE UNIVERSITY OF CENTRAL 
OKLAHOMA SCHOOL OF ENGINEERING MAKERSPACE 

The UCO School of Engineering has expressed the desire to install a functional and aesthetic wind turbine on the roof of the new 
Makerspace building as a multi-purpose tool for recruiting new students, educating students on the increasingly important field of 
renewable energy, and to demonstrate the advanced manufacturing capabilities of the department. Wind energy production is 
particularly relevant to UCO graduates as wind energy provides the largest share of Oklahoma’s net energy production and 
Oklahoma ranks third overall among all states in total amount of wind energy produced in the nation. Through research of the 
existing ideal vertical axis wind turbine design parameters and the use of rapid prototyping, this project will produce a small-
scale prototype wind turbine and investigate the methods of production for a full-scale turbine. This project utilizes an axial flux 
generator to produce AC electric power which is rectified and stored in a large battery bank. Findings show that the most 
effective blade design utilizes a scale that is unfeasible in smaller prototypes, and therefore we must adjust our blade design to be 
an appropriate size. We have also found the small-scale vertical axis wind turbine in question does not have a large enough area 
to capture a sizable amount of energy from the wind, so the limitations must be kept in consideration. Utilizing a combination of 
design ideals from cutting-edge research publications, this vertical axis wind turbine combines aesthetic and efficiency 
considerations to result in a functional device to represent the School of Engineering. 

Matt Johnson, Kaitlin N. Branson, Anna Bennett, Kilee Colclasure, Aviel Spurgeon, and Elizabeth Waring (Northeastern 
State University) 

**AN ASSESSMENT OF CARBON STORAGE POTENTIAL AND CULTURAL SIGNIFICANCE OF FORESTED 
CONSERVATION EASEMENTS IN NORTHEASTERN OKLAHOMA 

Forests extract carbon dioxide from the atmosphere and individual trees utilize it for maintenance and growth. It is important that 
forests can be quickly assessed in order to determine their carbon sequestration potential and their subsequent economic value. 
This project sought to quantify the amount of carbon being sequestered by trees within plots of forested land in Grand River Dam 
Authority (GRDA) conservation easements. The easements are located within Cherokee Nation and many of the tree species that 
were assessed during this project hold cultural significance. Trees within the conservation easement plots were subjected to 
general forestry measurements. I-Tree Tools Software from the US Forestry Service was used in order to determine how much 
carbon was being stored within the forested easements. Then, I-Tree Tools Software was used to determine how much carbon 
was being stored in the individual trees that were assessed. The most common tree species within the easements was Mockernut 
Hickory (Carya tomentosa Sarg.). The second most common tree species was Slippery Elm (Ulmus rubra Muhl.). Understanding 
the practical usefulness of trees with respect to their carbon sequestration potential and their cultural significance to the Cherokee 
communities within the area, would help to guide forest plantation projects. 

Sean Johnson, Troy Baird, and Christopher Goodchild (University of Central Oklahoma) 

*DO ALTERNATIVE MALE REPRODUCTIVE TACTICS, AGE, AND SEX INFLUENCE PHYSIOLOGY? 

Sexual selection has resulted in the evolution of two alternative reproductive tactics in mature male Collared Lizards 
(Crotaphytus collaris); defense of breeding territories (T-males) and stealthy non-territorial social tactics (NT-males). T-males 
routinely obtain more mates and sire more offspring than NT-males, but potential physiological costs of increased advertisement 
and agonistic behavior required for territory defense have not been examined. Using blood samples collected during the 2021–
2023 breeding seasons (April-June), we are examining immune function, oxidative stress, and hematological indices in T- and 
NT- males, as well as NT-female  Collared Lizards occupying the Arcadia Lake Dam flood control spillways (Edmond, OK, 
USA).  We are measuring packed cell volume (PCV), hemoglobin, mean corpuscular hemoglobin concentration (MCHC), and 
are counting types of white blood cells (i.e., heterophils, lymphocytes, monocytes, eosinophils, basophils) in whole-blood smears. 
We are also assessing oxidative stress by quantifying reactive oxygen metabolites (ROMs) in blood plasma. Results to date 
suggest that T-males have lower heterophil, but higher lymphocyte counts than NT-males. Hematocrit and hemoglobin were 
higher in males versus females, but neither MCHC nor white blood cell counts appear to differ in males and females. Thus far our 
data suggest different physiological profiles in T- versus NT-males which we are continuing to test by expanding our sampling 
efforts. 
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Zach Jones (Southwestern Oklahoma State University) 

THE PRAIRIE PROJECT: USING THE RANGE ANALYSIS PLATFORM TO PRACTICE QUESTION, HYPOTHESIS, 
AND METHOD DEVELOPMENT SKILLS IN A CLASSROOM-TO-PRESENTATION MODELED CURRICULUM 

Conducting student science projects during a semester course poses many challenges with a primary problem being that data are 
often collected in ways that fail to address identified questions of interest. Modeling expected practices before asking students to 
demonstrate those skills is an important learning tool and providing an accessible way to practice scientific method skills prior to 
applying them is critical. Students engaged in a four-week long module of question, hypothesis, and methodology development 
using the Rangelands Analysis Platform (RAP) as part of the USDA-supported Prairie Project where learners study the 
landscape-scale application of pyric herbivory in woody encroachment management across the southern Great Plains grasslands. 
The RAP is an online GIS-tool providing geospatial data of rainfall, tree, and grass cover from 1986 onward, and it allows 
visualization of large-scale natural resources questions. Students demonstrated improved comprehension of the multifaceted roles 
of fire, grazing, browsing, ecosystem services that rangelands provide while participating in mentored research following 
exposure to the RAP-based module and pyric herbivory curriculum. 

Josh Kaste, Mack Harvey, Gagandeep Singh, and Alex Han (University of Central Oklahoma) 

*PLATFORM FOR CUSTOM-FIT MASK FOR PATIENTS UNDERGOING VITILIGO TREATMENT 

Vitiligo is an acquired skin disorder characterized by depigmented patches due to the loss of melanocytes. Managing vitiligo 
poses a challenge as the extent and distribution of affected skin can change unpredictably. Targeted ultraviolet B (UVB) therapy, 
which uses high-energy UV light to stimulate melanocytes in vitiligo-affected areas, is a common treatment. However, protecting 
healthy skin from UV exposure during therapy is crucial, especially in pediatric patients where movement restrictions are 
difficult. This study addresses the development of a custom UV-resistant mask designed to safeguard healthy skin during UV 
therapy, with a focus on pediatric applications. The research aimed to assess the mask's effectiveness in blocking UV radiation 
while ensuring comfort and practicality for one-time use. Using 3D scanning technology, we created personalized masks tailored 
to each patient’s facial structure and vitiligo areas. The masks were tested for UV-blocking efficiency, comfort, and durability. 
Our approach integrated 3D modeling and material testing, drawing on techniques from the entertainment industry where custom 
facial prosthetics are frequently used. We evaluated various materials for UV resistance, flexibility, and tear strength to determine 
the best options for patient comfort and protection. Preliminary results indicate that the UV-blocking mask effectively reduces 
UV exposure to unaffected skin and provides a comfortable fit during therapy. This development could significantly enhance the 
quality of life for individuals with vitiligo by offering a practical solution to protect healthy skin. Additionally, it opens avenues 
for further research in UV-blocking technologies across dermatology, contributing to advancements in patient care. 

Bableen Kaur and Avishek Mitra (Oklahoma State University-Stillwater) 

**DETERMINING THE ROLE OF MYCOBACTERIUM TUBERCULOSIS PPE60 PROTEIN IN IRON ACQUISITION FROM 
SERUM ALBUMIN-HEME 

Mycobacterium tuberculosis (Mtb), a lung pathogen, is the causative agent of Tuberculosis, a disease that kills ~1.5 million 
people every year. To effectively colonize and survive within the human host, Mtb is completely dependent on acquisition of iron 
because it is an essential micronutrient required for vital biological processes. Within the host majority of iron is present in the 
form of heme and like most pathogens Mtb has evolved the ability to use iron from heme. Our group has discovered that Mtb has 
an unique heme uptake pathway which is completely dependent on the presence of host serum albumin. The overarching goal of 
my project is to determine how Mtb acquires heme iron through this albumin-heme pathway. In our recent study we 
demonstrated that disrupting the Mtb ESX-4 type VII secretion system prevents heme iron acquisition by the albumin pathway. 
Because secretion systems function unidirectionally to export substrates, we hypothesized that ESX-4 may be influencing export 
of protein(s) to the Mtb cell surface that are necessary for heme acquisition. To find candidate cell surface proteins that could be 
required for this albumin pathway, we extracted cell surface proteins from wt Mtb and the ESX-4 mutant and employed mass 
spectrometry to identify proteins in the cell surface membrane fractions that were less abundant in the mutant. From this analysis, 
PPE60 was an appealing candidate because our group has previously shown that Mtb PPE family proteins can function in heme 
iron acquisition. Thus, the overarching objective of my project is to determine how PPE60 functions in the Mtb cell surface in 
recognizing albumin-heme and heme iron acquisition. 

Oren Kennedy and Susmita Hazra (Cameron University) 

*MEASUREMENTS OF HALO CMES AND CMES IN CO-RELATION WITH SPACE WEATHER 

During solar active periods, the Sun forms very high energy areas we call sunspots. These areas release huge amounts of energy 
in the form of Coronal Mass Ejection (CME) and solar flares sending out large amounts of energy and particles into space. 
Effects of this on Earth (which is called Space Weather) can range from mild effects on radio communications and weak power 
grid fluctuations to extreme effects like radio blackout and power grid collapse. Using the Large Angel and Spectrometric 
Coronagraph (LASCO) provided by the NASA Solar and Heliospheric Observatory (SOHO), we can analyze speed and direction 
of CME’s occurring in the two ranges of C2 and C3. Using coronagraph images with a consistent measurement translation, we 
can take distances in solar radii and determine a speed. Based on our data and past measurements, an average CME ejection 
speed is 250-500 km/s, whereas Halo CMEs average speed is around 1000 km/s. As this is ongoing research, we are focusing on 
measurements of those CME generations and level of geomagnetic storms on Earth due to those CMES. Analyzing this data will 
help us understand the differences between Halo CMEs and regular CMEs and their effect on Space Weather. 
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Shady Khader, Conner Broeker1, Brenna Lankford1, Michael Lee1, Falak Maarouf1, Avery Miller1, Melville Vaughan2, 
John Nail1, and Christina Hendrickson1 (1Oklahoma City University; 2University of Central Oklahoma) 

*DANDELION SEED EXTRACT’S ANTICANCER PROPERTIES: INDUCING APOPTOSIS AND SUPPRESSING DNA 
REPAIR IN CERVICAL CANCER CELLS 

Cancer continues to be a major public health challenge and remains one of the leading causes of death worldwide. Despite 
progress in cancer treatments, mortality rates remain high, underscoring the ongoing need for innovative therapeutic approaches. 
Plant-derived compounds, such as Dandelion (Taraxacum officinale), have demonstrated promising anticancer potential. In this 
study, we examined the effects of Dandelion Seed Extract (DSE), hypothesizing that DSE disrupts critical cellular processes in 
HeLa cells, resulting in inhibited growth and enhanced apoptosis. HeLa and Human Dermal Fibroblast (HDF) cells were cultured 
and treated with DSE at concentrations ranging from 0 to 2 mg/ml for 24 hours. Cell viability and proliferation were evaluated 
using PrestoBlue™ HS and Click EDU assays. Additionally, bulk RNA sequencing and quantitative proteomics were conducted 
to uncover the molecular mechanisms behind DSE’s anticancer effects. The findings revealed a significant decrease in HeLa cell 
viability (p<0.001), along with reduced proliferation and increased apoptosis, while having minimal impact on HDF cells. 
Transcriptomic analysis showed downregulation of genes involved in DNA repair (GO:0006281) and double-strand break repair 
(GO:0006302). Pathway analysis emphasized the inhibition of DNA repair pathways, including RAD50, RAD51C, BRCA1, and 
MLH1 (p=2.709e-10). These results indicate that DSE induces DNA damage and suppresses key DNA repair pathways in HeLa 
cells, presenting it as a promising candidate for further investigation in the development of plant-based anticancer therapies. 

Alexus King and Eric Howard (East Central University) 

*INVESTIGATING INSECTICIDE RESISTANCE OF DISEASE VECTORS IN SOUTHEAST OKLAHOMA 

Mosquitoes have the ability to carry numerous diseases and because of this they are dangerous to humans and animals. The most 
common way these mosquito populations are controlled is with chemicals and more specifically they are from two classes of 
insecticides called Pyrethroids and Organophosphates. Since these two classes are used in so many households, it is important to 
check for insecticide resistance so mosquitoes can continue to be regulated. Larvae was collected from the field at a variety of 
locations in Ada, Oklahoma and they were hatched in the lab. Once they were hatched, the adult mosquitoes were then put into 
bottles with different insecticide concentrations and the Center for Disease Control (CDC) Bottle Bioassay Method was followed. 
Once all ten insecticides were tested, the results showed that only a few chemicals showed resistance, but there were more 
susceptible chemicals than expected. These resistant insecticides are Naled and Fenthion, which are both Organophosphates. 
Susceptibility was shown in Permethrin, Sumethrin, Deltamethrin, Etofenprox, Pyrethrum, and Chlorpyrifos. As the research 
continues, more mosquitoes will be tested against these insecticides, and this will result in further data and more in-depth content. 

Jacobey King, Sam Miller, Nam Lu, Ralph Tanner, and Paul A. Lawson (University of Oklahoma-Norman) 

**ISOLATION AND IDENTIFICATION OF TWO NOVEL GENERA CAPABLE OF BREAKING DOWN TWO 
ANTHROPOGENIC CONTAMINANTS FROM LOCAL WASTEWATER 

As annual human production and intake of synthetic compounds surge alongside an ever-growing industrialized world 
population, anthropogenic contaminants have become harder to ignore. Some of these, such as sucralose, are relatively 
unchanged by their passage through wastewater treatment plants and make their way into distribution system water. Research 
into the impact of sucralose on human health has revealed mounting concerns, particularly about products formed under thermal 
degradation. The ability to break down two contaminants, sucralose and nitrilotriacetic acid, is rare among bacteria yet does 
happen at a quantifiable magnitude in wastewater. Which members of the community are undertaking this natural bioremediation 
is largely nebulous, with anaerobic degradation of sucralose being undocumented entirely. Taking great care to create 
enrichments where microbial communities from wastewater are forced to break down sucralose or nitrilotriacetic acid as the sole 
substrate allows for the eventual identification of microbes which are capable of this catabolism. Anoxic enrichments with the 
described conditions were conducted on a wastewater inoculum. Subsequent isolation yielded three strains of two novel species 
belonging to two novel genera, as assessed through a polyphasic approach. Strains 9ST and NTA5 are Gram-negative-staining 
rods which make up two closely related strains of a bacterial species able to grow on a meticulously crafted medium featuring 
sucralose as the sole substrate, and belong to the proposed taxon Purgationimicrobium sucraloseivorans gen. nov. sp. nov. 
located in the family Azonexaceae. Strain NTA1T is a Gram-positive-staining coccobacillus comprising the proposed taxon 
Quisquiliimicrobium normanense gen. nov. sp. nov. located within the family Actinomycetaceae. 

Franklin Kiplagat and Richard Dolman (University of Central Oklahoma) 

*SEASONAL VARIATION IN DEER MOUSE'S (PEROMYSCUS MANICULATUS) WHITE BLOOD CELL 
DIFFERENTIALS  FROM WESTERN OKLAHOMA'S GYPSUM OUTCROPPINGS 

Changes in immune capability of organisms due to changes in disease threats or environmental signals over seasons is a topic 
worth exploring. Organisms invest in immune defense during adverse seasons as a tradeoff for survival. Immune defenses can be 
tracked using white blood cell differentials . White blood cells are immune response cells that produce antibodies against 
antigens. Differential counts (percentage of the total WBCs made up of each type of leucocyte) provide further clues about 
inflammatory processes and immune defenses to parasites, viruses and bacteria. The defense capability can be tracked by 
assessing the number  and types of circulating leucocytes. For example, increase in number of neutrophils is a common response 
to infection as the system responds to an increased need for phagocytes.  Viney and Riley (2017) in their article mentioned that 
wild animals’ immune responses contribute to their evolutionary fitness. Moreover, their immunity is tailored to the actual 
antigenic environment in which they live. This means that changes in environmental conditions trigger a change in immune 
preparedness. Some seasons carry a greater disease threat than others. The goal of this study is to identify trends in white blood 
cell differentials in comparison to corresponding seasonal changes. Specimens are collected at the Selman living laboratory 
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followed by bleeding and smear preparation. Whole blood smears are then stained and counted using a light microscope at the 
UCO campus. 

Jenna Knox1, Katie McCullock1, Lindsey J. Long1, and Nathan Mortimer2 (1Oklahoma Christian University; 2Oregon State 
University) 

*ACTIVITY OF PYRUVATE KINASE IN PARASITOID WASP VENOM 

The parasitoid wasp is able to evade the immune response of its host, this characteristic can be used to better understand and treat 
diseases such as Alzheimer’s, autoimmune disorders, leukemia, and other diseases. One of the potential hosts of parasitoid wasps 
is the fly species Drosophila melanogaster. The wasp uses an ovipositor to inject its eggs and venom into the body cavity or onto 
the surface of the fly. The fly then mounts an immune response to encapsulate the eggs and venom in order to prevent the wasp 
from achieving cellular takeover. The venom injected into the fly allows the wasp larvae to evade encapsulation, because of this 
the larvae are able to grow to adulthood using the resources of the host fly. The enzymes present in venom, such as pyruvate 
kinase (PyrK), can also be found in the glycolysis pathway. Based on current understanding of the glycolysis pathway, the 
activity of pyruvate kinase in the venom pathway can be determined. The parasitoid wasp species of interest is Leptopilina 
heterotoma (LH) and it was hypothesized that the venom pyruvate kinase ortholog will be active due to high conservation of the 
active sites between Drosophila and wasp venom. To test this hypothesis bacteria was transformed with DNA encoding venom 
PyrK (vPyrK), which was then expressed in bacteria. The expressed vPyrK was purified and activity was measured using kinetic 
assays. Based on these data It was determined that vPyrK was inactive. 

Kyle Lane, Bryant Franco, Kylar Byrd, Madilyn Crisp, McKaegan Gregory, Stevie Langstraat, Erik Mesta, Rachel 
Uhlig, Marcella G. Santos, and Renan Bosque (Southwestern Oklahoma State University) 

*IS THE FUTURE ALREADY HERE? CLIMATE-DRIVEN RANGE EXPANSION OF ANOLIS CAROLINENSIS IN 
WESTERN OKLAHOMA 

The green anole lizard (Anolis carolinensis), a member of the family Dactyloidae, is commonly found in the Southeastern United 
States. This genus is well-known for its ability to colonize new areas, as well as for its rapid diversification and adaptive 
potential. In 2024, an individual was observed in western Oklahoma at the campsites of Big Bend Park, Blaine County 
(coordinates: 36.1128, -98.6142). In this study, we reviewed the geographic distribution of A. carolinensis by compiling 
occurrence records from the Global Biodiversity Information Facility (GBIF) database. To model the species' distribution, we 
used environmental predictors, including 19 bioclimatic variables and altitude data from the WorldClim dataset, both for current 
conditions and future climate projections. The Random Forest algorithm was employed to analyze the relationship between 
species presence/absence and environmental factors, modeling both present and future distributions under different climate 
scenarios. Occurrences reported well outside the known geographic range of the species were excluded from our analysis. Our 
findings provide a detailed view of the current geographic range of A. carolinensis in western Oklahoma and identify potential 
areas that the species may colonize in the future. This work also offers valuable insight into how Anolis carolinensis may interact 
with local species, particularly as it expands into new areas. The expansion of A. carolinensis into new areas can lead to 
ecological shifts, such as competition for resources like food and habitat, which may affect native species. Additionally, Anolis 
lizards are known for their territorial behavior and ability to exploit a wide range of microhabitats, which could potentially 
disrupt the ecological balance in newly colonized areas. By predicting potential future colonization areas, our model can help 
anticipate these interactions, allowing for proactive management of ecosystems to mitigate negative impacts 

Jade Langoc, Allyson Fenwick, and Christopher Goodchild (University of Central Oklahoma) 

*CRITICAL THERMAL LIMITS OF MEDITERRANEAN GECKOS (HEMIDACTYLUS TURCICUS) FROM CENTRAL 
OKLAHOMA 

Mediterranean geckos (Hemidactylus turcicus) are small nocturnal lizards that live on building walls in their non-native range. 
Critical thermal limits have been measured but only for populations much further south. At the University of Central Oklahoma 
(UCO) geckos were found outside in temperatures far below the published critical thermal minima, suggesting that Oklahoma 
geckos are more cold tolerant than those in Texas, Louisiana or Alabama. We are also interested in whether shifts in gecko 
metabolic physiology are associated with acclimation to low temperatures. Third, we want to know if non-adults respond 
differently than adults. This winter we have been collecting geckos from the UCO campus, measuring critical thermal minima 
and maxima, and evaluating resting metabolic rates. We predict that UCO geckos will have critical thermal minima lower than 
published limits but higher than the coldest locations where they were found. We also predict geckos at different life stages will 
have similar limits and metabolic responses. Critical thermal minima measured to date averaged lower than published values, and 
maxima averaged between published values for west Texas and Gulf Coast sites. We are currently analyzing metabolic rate data. 
We plan to continue sampling and measurements for a full year, which will result in a stronger understanding of metabolic 
responses, differences across seasons, and differences across life stages. 

Leah Larkpor1, Yasmin Orellano1, Lindsey J. Long1, and Nathan Mortimer2 (1Oklahoma Christian University; 2Oregon 
State University) 

*PROTEIN EXPRESSION AND PURIFICATION OF VENOM GAPDH 

Parasitoid wasps have a gland that injects venom, along with their eggs into a host organism. In this study, the main host is the fly 
species of  Drosophila melanogaster. The injections from the parasitic wasps cause wasps to develop within the fly, which 
creates detrimental effects on these hosts. These effects include altering the host’s metabolic pathways, causing inflammation, 
and impeding the ability of the host to produce certain immune signals. The venom that the wasps release is correlated with the 
process of glycolysis. Glyceraldehyde-3-phosphate (GAPDH) is an important enzyme involved in glycolysis which helps to 
speed up the reaction. The overall purpose of this study is to investigate and determine if there is activity in the wasp venom 
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GAPDH (vGAPDH) from the species of Ganaspis hookeri. It was hypothesized that the species of vGAPDH would display 
enzymatic activity due to the multiple alignments of protein sequences regarding the active and binding sites between the fly 
itself and the wasp venom.  To test the hypothesis, His-vGAPDH was expressed in bacteria, GAPDH was purified using Nickel 
Affinity, and kinetic assays were performed to measure enzymatic activity. Each method performed was found to be successful 
and it was concluded that the hypothesis was supported meaning vGAPDH was found to be active. 

Michelle A. Lastrina (East Central University) 

USING GRAPH COLORING TO SOLVE STRIMKO PUZZLES 

Many are familiar with and enjoy Sudoku puzzles, a special type of Latin square.  Strimko puzzles are another example of a 
special Latin square invented by the Grabarchuk family in 2008.  This talk introduces these puzzles and some basic graph theory 
knowledge.  We will then transform a Strimko puzzle into a graph coloring problem and demonstrate how to use graph theory to 
solve the corresponding puzzle. 

Van Le1, Jonathan J. Hunt1,2, Vincent A. Fischetti3, and Michelle C. Callegan2 (1Oklahoma Christian University; 2The 
University of Oklahoma Health Sciences Center; 3The Rockefeller University) 

*IN VITRO EFFECTIVENESS OF STREPTOCOCCAL PHAGE LYSIN CPL-1 AGAINST CLINICAL OCULAR ISOLATES 

Streptococcus as a genus is the second most common etiologic agent of ocular bacterial infections. Streptococcal species are 
Gram-positive facultative anaerobic cocci that grow in chains or pairs and can be found as normal flora of the conjunctiva. After 
ocular surgery, injury, or immunocompromise, Streptococci may cause conjunctivitis, keratitis, or endophthalmitis which are 
mediated by virulence factors that include polysaccharide capsules, cytolysins, neuraminidase, and zinc metalloproteinases. In 
addition to these bacterial virulence factors, the eye can be damaged by the host immune response. Although the incidence of 
endophthalmitis is lower compared to conjunctivitis and keratitis, its prognosis is generally poor, often resulting in loss of vision 
or the eye itself. The standard of care for Streptococcal ocular infections includes the use of antibiotics. In recent years, 
Streptococcal isolates resistant to multiple antibiotics have been documented which highlights the World Health Organization’s 
(WHO) warning that there are too few antibiotics in development to treat many pathogens. Bacteriophages are viruses that infect 
bacteria, replicate, and escape the host using lytic enzymes that can disrupt the cell wall, leading to hypotonic lysis and death of 
the bacteria. We have previously shown that a bacteriophage lytic enzyme (phage lysin) specific for Bacillus cereus can kill 
bacteria in an in vivo model of endophthalmitis, and do not harm human retinal cells in vitro. Here, we report on the in vitro 
effectiveness of the Streptococcal phage lysin Cpl-1 against several laboratory strains and a library of clinical ocular isolates that 
cause ocular infections. 

Chris Lewis, Richard Huynh, Caleb Swearingen, and Josh Jackson (University of Central Oklahoma) 

*MAXCESS PRODUCT DEVELOPMENT 

Web tension controllers are indispensable components in industries such as food packaging and toilet paper manufacturing, 
serving a critical role in maintaining product quality and consistency. Widely utilized by companies worldwide, including those 
within Maxcess' portfolio, these controllers ensure precise tension levels in the materials processed. It is important to improve the 
web tension control product to save time and money for Maxcess and its employees. The primary focus is on optimizing 
efficiency and reducing operational costs for end-users. Building upon Maxcess' current product Cygnus, the project aimed to 
address key challenges faced by manufacturers, including the need for technological improvement, ease of operation, and cost-
effectiveness. Through extensive research and collaboration with industry advisors, we identified opportunities for improvement 
and developed a comprehensive strategy to elevate the performance and usability of web tension controllers. The redesigned web 
tension controller will improve manufacturing operations by providing enhanced functionality and realtime insights into tension 
variations. This innovation not only increases efficiency and reduces material waste but also allows manufacturers to maintain 
optimal tension levels without compromising productivity. By integrating data acquisition methods, operators can swiftly adjust 
settings, ensuring smooth production processes and minimizing downtime. The enhanced web tension controller offers Maxcess 
the opportunity to elevate their operations, optimize resources, and drive growth. 

Qimeng Li, Dr, Petrik, Brant Osbone, Maricela Espinosa (Northeastern State University) 

**ELUCIDATING THE EFFECTS OF DOWNREGULATION AND OVEREXPRESSION OF CELL WALL BIOSYNTHESIS 
GENES ON STOMATAL DYNAMICS 

Stomata, which are tiny pores on the surfaces of plants, allow intake of carbon dioxide for photosynthesis and release of water 
vapor for evaporative cooling. In grass plants, stomata are composed of two guard cells flanked by two subsidiary cells. To gain a 
better understanding of the stomata (guard and subsidiary cells), eleven cell wall biosynthesis genes that are expressed in 
stomatal cells of Brachypodium distachyon are being studied. These genes are involved in cellulose (CESA1, CESA3, CESA6), 
xylan (GT43B2, XAX1a/1b, GUX1, GUX2, GUX1/2, TBL29), and pectin (GAUT1, GAUT4) synthesis. Artificial microRNAs 
targeting each gene are being cloned into constructs under the expressional control of guard or subsidiary cell-specific promoters, 
allowing a decreased expression of each targeted gene by RNA interference. For overexpression of these genes, cDNAs of 7 
essential genes will be PCR amplified from WT Brachypodium distachyon or synthesized by Thermofisher, followed by their 
cloning into overexpression constructs. Positive clones are identified by restriction enzyme digestion and DNA sequencing before 
being transformed into Brachypodium distachyon. These clones will be transformed using different methods of Agrobacterium 
tumefaciens-mediated plant transformation, such as the cut seed method or the callus method. Adult transgenic plants will then 
undergo a series of tests to identify stomatal differences between the transgenic lines exhibiting decreased expression of cell wall 
biosynthesis genes and wildtype control plants. Currently, stomata cell walls in plants have not been thoroughly studied. Through 
these experiments, we can better understand why the stomatal cells of plants show a faster response and rate of stomatal opening 
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and closing than dicot plants, whose cell walls differ in chemical composition. This may allow the development of cereal crop 
plants with greater heat and drought tolerance. 

Nam Lu1, Elizabeth Walker1, Amber Nguyen1, Jacobey King1, Samuel Miller2, and Paul A. Lawson1 (1The University of 
Oklahoma-Norman; 2Oklahoma State University-Stillwater) 

**CULTIVATION OF FASTIDIOUS ANAEROBIC BACTERIA ON CLARIFIED GUANO FILTRATE SUPPLEMENTED 
MEDIA 

Cultivation an essential tool for microbiology that provides access to the characterization of an organism’s morphological, 
biochemical, physiological and chemotaxonomic traits. Although bats account for ~21% of mammal species, only a small fraction 
of all microorganisms have been identified and described, and even fewer have been successfully recovered from bat guano. In 
this study, a culture-dependent approach will be used to grow anaerobic fastidious organisms using a clarified guano filtrate 
supplement to aid in the recovery and identification of novel bacteria from bat guano. Often, bacteria fail to grow due to the lack 
of specific growth factors and substrates. Clarified guano filtrate supplementation will provide vital nutrients from the guano that 
further increasing the probability of continued growth when transferred to a range of different substrates. Guano filtrate 
supplemented media will then be inoculated with diluted guano sample and grown under anaerobic conditions. Candidate novel 
isolates (under 97% 16S rRNA sequence similarity) identified will have whole genome sequencing and be subjected to a panel of 
phylogenomic analysis, morphological, biochemical, physiological and chemotaxonomic (fatty acid, polar lipids, peptidoglycan). 
We envision that underrepresented microbes in bat guano will be further characterized and studied to understand key mechanisms 
in biogeochemical cycles. 

Chloe Lucas and Daniel G. Rocha (Southern Nazarene University) 

*ENVIRONMENTAL AND ANTHROPOGENIC EFFECTS ON TERRESTRIAL MAMMAL RICHNESS IN OKLAHOMA 
CITY METRO AREA 

Urbanization is growing world-wide, and particularly in North America, posing challenges for wildlife. We investigated factors 
that affect wildlife distribution in the highly urbanized Oklahoma City (OK) Metro area to understand the relative importance of 
habitat quality, presence of domestic animals, or human activity intensity on wildlife, using medium-large terrestrial mammals as 
a model taxon. Here we report preliminary data on 21 camera trap sites (active for ~78 days during Summer of 2022 and 2023), in 
combination with site covariates (summer and winter NDVI, road intensity and number of domestic records) collected in a 250 m 
radius buffer around the camera locations. We used Poisson Generalized Linear models (GLM) to test the effect of site covariates 
on mammal species richness. Except for larger predators (i.e., black bear, cougar), we detected most mammal species expected to 
occur in the region. Sites varied greatly in species richness (3-9), being the white-tailed deer and the skunk the most and least 
detected species respectively. The summer NDVI model was the top ranked, followed by the winter NDVI model, suggesting that 
habitat quality, expressed in higher vegetation cover, positively influences mammal distribution in the study area. Data collection 
in the summer of 2024 and the inclusion of other covariates (e.g., habitat connectivity and human population density) will help us 
further understand the factors that influence mammal distribution in urban environments. 

Cayden Lumry1, Olivia Hampton1, Lindsey Long1, and Laura Reed2 (1Oklahoma Christian University; 2Genomics Education 
Program-University of Alabama) 

*SLMB IS MORE CONSERVED THAN MELT IN THE INSULIN SIGNALING PATHWAY 

The insulin pathway regulates blood glucose levels and influences growth and lifespan in Drosophila species as well as in other 
animals. However, not all portions of the pathway evolve at the same rate. In this study, a comparative genomics approach was 
used in order to determine the levels of conservation of two genes, slmb and melt, of the insulin pathway. This comparison was 
accomplished by sequencing these genes in a variety of different organisms in the Drosophila genus, assigning divergence scores 
based on factors such as basic gene structure and gene neighborhood, and viewing these scores in the context of the organisms’ 
evolutionary relationship to D. melanogaster. Because melt has more connections in the InR pathway, it was hypothesized that it 
would evolve slower than slmb. However, divergence scores indicated that slmb was the more strongly conserved of the two 
genes. Of note, In D. serrata for the gene slmb isoform B , there was a premature stop codon in the reading frame. The 
translation machinery skips the stop codon in this exon. This phenomenon is called a stop-codon read-through. These results raise 
questions about differential evolutionary rates within distinct portions of the insulin pathway. 

Timmy Maines, Caedmon Delaplane, Camden Parker, and Zach Jones (Southwestern Oklahoma State University) 

*TOPOGRAPHICAL EFFECTS OF JUNIPER MORTALITY FOLLOWING A PRESCRIBED FIRE NEAR CROWDER 
LAKE, OK 

Prescribed burning is a management tool used in Pyric Herbivory that can assist maintenance of native grassland communities by 
bringing nutrients to the topsoil, removing shade competitors of grasses, and providing stimulus for restorative growth. One of 
the primary woody invaders affecting our regional native grassland systems is the Eastern Red Cedar (Juniperus virginiana). We 
evaluated post-fire cover estimates of live vs. dead junipers, live vs. dead woody brush, grass and bare ground using a drone to 
sample plots in primary drainage, secondary drainage, and upland drainage shoulder locations. We found that topography had a 
marked impact on juniper and grass presence post-fire, with primary drainages supporting the greatest tree cover and least grass 
cover; however dead evergreen cover post fire was roughly equivalent across topography categories. Primary conclusions are that 
prescribed fire may help contain tree species within deeper drainages, encourage grass cover on upland shoulders, and 
proportionally impact brush species while not imparting lasting reduction of total coverage of brush. 

 



*Undergraduate Presentation      **Graduate Presentation 
32 | P a g e  

Rachel Manhalter1, Destiny Bass1, Lindsey J. Long1, and Laura Reed2 (1Oklahoma Christian University; 2Genomics 
Education Program-University of Alabama) 

*THE UNEXPECTED CONVERSION OF GIG 

The insulin/TOR pathway is important for regulated blood glucose levels and the growth of the organism. In this study the 
divergence of genes in the insulin/ tor pathways were observed and compared to observe how different parts of the pathway 
evolve. Divergence of genes were calculated using predetermined criteria based on things like their genomic neighborhood, 
protein identity and similarity, nucleotide identity. To obtain these items the genes were located in Drosophila melanogaster and 
in a series of target species. The genomic neighborhoods are the surrounding genes on the chromosomes in the target species. The 
protein identities, similarity and nucleotide similarities are comparison of the protein/nucleotide sequence of the target species 
compared to the sequences in D. melanogaster. The larger the differences between the genomic neighborhoods and the protein/ 
nucleotide sequence comparison equals a higher divergence score. Because of where gig is in the insulin pathway and interacts in 
other pathways besides the insulin pathway, it was hypothesized that it would be more conserved than supernumerary limbs . 
However, divergence scores indicated that supernumerary limbs was the more strongly conserved of the two genes. 

Ashli Mansour Ahmed Mohamed1 and Chayanne Olson2 (1Rogers State University; 2Northeastern State University) 

*AN EXAMINATION OF THE EUTROPHICATION STATUS OF HAPPY LAKE IN CLAREMORE, OK 

Cultural eutrophication is one of the most significant water quality issues worldwide. It occurs when water bodies, like lakes, 
become overloaded with nutrients, often from human activities, leading to harmful algal blooms (HABs). This process can 
severely impact ecosystems, causing low dissolved oxygen levels and mass fish die-offs. Cultural eutrophication affects millions 
of lakes and reservoirs globally and can lead to the premature decline of these water bodies. Claremore Lake in Rogers County, 
Oklahoma, serves as a drinking water source for the city of Claremore and is classified as impaired due to high chlorophyll 
concentrations, indicating hypereutrophic conditions. This study focuses on the contributions of nitrogen and phosphorus from 
Happy Lake. Happy Lake is a reservoir, constrained by an unmanaged rock and a concrete spillway constructed between 1953 
and 1957, that feeds into Claremore Lake, particularly after rain events. Between April and August 2024, we examined water 
quality parameters— pH, oxygen, nutrient concentrations, and algal particles—at five sites along the gradient from Happy Lake 
to Claremore Lake. Results showed that Happy Lake exhibited greater fluctuations in nutrient levels, oxygen, and algal particles 
compared to sites deeper in Claremore Lake. This data is crucial for managing Claremore Lake's water quality and understanding 
nutrient sources. Future research should investigate the major nutrient inputs from northern tributaries, especially the upper 
portion of Dog Creek. 

Katie McCullock1, Jenna Knox1, Lindsey J. Long1, and Nathan Mortimer2 (1Oklahoma Christian University; 2Oregon State 
University) 

*ACTIVITY OF PYRUVATE KINASE IN PARASITOID WASP VENOM 

The parasitoid wasp is able to evade the immune response of its host, this characteristic can be used to better understand and treat 
diseases such as Alzheimer’s, autoimmune disorders, leukemia, and other diseases. One of the potential hosts of parasitoid wasps 
is the fly species Drosophila melanogaster. The wasp uses an ovipositor to inject its eggs and venom into the body cavity or onto 
the surface of the fly. The fly then mounts an immune response to encapsulate the eggs and venom in order to prevent the wasp 
from achieving cellular takeover. The venom injected into the fly allows the wasp larvae to evade encapsulation, because of this 
the larvae are able to grow to adulthood using the resources of the host fly. The enzymes present in venom, such as pyruvate 
kinase (PyrK), can also be found in the glycolysis pathway. Based on current understanding of the glycolysis pathway, the 
activity of pyruvate kinase in the venom pathway can be determined. The parasitoid wasp species of interest is Leptopilina 
heterotoma (LH) and it was hypothesized that the venom pyruvate kinase ortholog will be active due to high conservation of the 
active sites between Drosophila and wasp venom. To test this hypothesis bacteria was transformed with DNA encoding venom 
PyrK (vPyrK), which was then expressed in bacteria. The expressed vPyrK was purified and activity was measured using kinetic 
assays. Based on these data It was determined that vPyrK was inactive. 

Daniel McInnes and Charles Crittell (East Central University) 

MOLECULES OF NATURE: A SUMMER ACADEMY FOR RISING 8TH AND 9TH GRADERS 

The Molecules of Nature Summer Academy is a residential summer camp sponsored by the Oklahoma State Regents for Higher 
Education. The camp serves twenty rising eighth and ninth graders from Oklahoma, and is held on the campus of East Central 
University. The primary goal of the Academy is to demonstrate to participants that they can thrive while living and learning in a 
campus environment. 

Rylie Mcintyre, Emma Morrison, Daylen Mitchell, Dalton Grassman, and Zach Jones (Southwestern Oklahoma State 
University) 

*POST-FIRE GROUND COVER RESPONSES IN A NATIVE GRASSLAND NEAR CROWDER LAKE, OK 

Prescribed burns are integral management tools that can maintain grassland ecosystems over time. They can make grass cover 
more abundant and introduce a mix of different covers by releasing nutrients, removing overstory, and stimulating grazing 
activity. During the last 150 years, fire suppression and overgrazing have favored the encroachment of woody species into native 
grasslands. Prescribed fire, along with grazing and browsing, are being used to promote native grassland establishment that 
provides suitable habitat structure for wildlife communities. Our primary hypothesis was that ground cover following prescribed 
fire will show different responses at plots that occur under burned junipers, unburned junipers, and no junipers. Plots that 
occurred under unburned junipers had more duff, less grass, and less litter than those under burned trees. Plots that occurred 
where no trees were previously support more native grass, total grass, and less bare ground than under burned trees. Apparently 
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as grassland replaces trees killed by fire, the grassland first supports exotic and annual grasses before native grasses become more 
common. 

Syndia J. Melancon and Richard W. Dolman (University of Central Oklahoma) 

*ACCESS ECTOPARASITES DIVERSITY AND LOAD AS A PRODUCT OF VARIATION IN MICRO-HABITAT 

Hantaviruses are emerging zoonotic pathogens primarily transmitted to humans through aerosolized excreta of infected rodents. 
More specifically, deer mice (Peromyscus maniculatus) are essential host reservoirs species that are of concern. Increasing 
human-rodent interactions, driven by climate change, highlight the need to understand factors influencing hantavirus transmission 
dynamics. Along with transmission rates, parasites may be linked to spatiotemporal patterns, inter and intraspecific interactions, 
and more. Parasitic load and diversity may play a role in whether they are more likely to host hantavirus, thus causing them to 
have slower or faster movement patterns. This study investigates the relationship between parasitic infections and hantavirus 
prevalence in deer mice, aiming to determine how parasite load and diversity impact host behavior and movement patterns. The 
research will be conducted at the University of Central Oklahoma’s Selman Living Laboratory, where a semi-natural enclosure 
will be used to house captured deer mice. Deer mice will be trapped within 5 km of the enclosure site and assessed for inclusion 
in the study. In such cases, these animals will be necropsied for parasites, and all parasites collected from a single individual will 
be stored in 95% ethanol for future identification. Fecal samples will be collected from each individual using the Mini Parasep 
system. Data on ectoparasites, endoparasites, and microhabitat use will also be recorded. The movement patterns of deer mice 
will be analyzed by the stress levels and parasitic load. Having a more comprehensive understanding of Hantavirus ecology 
locally will contribute to predicted increased human/host species interactions in the future as a product of global climate change. 

Erik Mesta, Bryant Franco, Renan Bosque, and Marcella Santos (Southwestern Oklahoma State University) 

*GENETIC CHARACTERIZATION OF A GREEN ANOLE LIZARD POPULATION IN NORTHWEST OKLAHOMA 

The green anole lizard (Anolis carolinensis) is native to the southeastern United States. It is phylogenetically nested within the 
Cuban green anole (A. porcatus) clade; its current distribution in North America results from overwater dispersal leading to its 
establishment in peninsular Florida during the Miocene-Pliocene. Anolis carolinenis has spread from Florida to the southeastern 
United States, occupying as far north as Tennessee, North Carolina, west Texas, and southeast Oklahoma. Surprisingly, an 
individual was observed at Big Bend Campground, Canton Lake, Oklahoma, approximately 200 miles away from its known 
distribution limit. Previous studies indicate that cold temperatures are a limiting factor determining this species’ range. The goals 
for this project include visiting Big Bend Park to collect specimens and genetically characterizing them to determine the 
relatedness of the Big Bend population with previously identified clades. This analysis will help assess whether the species is 
expanding its range naturally or if human activity facilitated its geographic expansion towards northwest Oklahoma. To collect 
specimens, we will conduct an active search at the Big Bend Campground. Collected specimens will be brought back to the 
laboratory where we will use standard protocols to obtain tissue samples from the liver, which will be preserved in 99% ethanol. 
We will extract genomic DNA, and amplify and sequence the ND2, tRNATrp, and tRNAAla mitochondrial regions. Amplified 
sequences will then be compared to those from Campbell-Staton et al. (2012) to identify the genetic proximity between the 
Canton population and other A. corolinensis populations. We expect the results to suggest an ongoing northward range expansion 
of A. carolinensis. If the sequences between Canton and Texas and Arkansas match, this would support the hypothesis that 
climate change, leading to the tropicalization of central Oklahoma and northern Texas, is facilitating the geographic expansion of 
this species. 

Ethan Metzger and Richard Dolman (University of Central Oklahoma) 

*DETERMINING THE TRANSMISSION RATE OF DEER MICE HANTAVIRUS CARRIERS IN OKLAHOMA CENTRAL 
PLAINS 

My project aims to find the transmission rates of Hantavirus among deer mice in semi-natural populations within the Central 
Plains of Oklahoma. Hantavirus is a virus responsible for Hantavirus Pulmonary Syndrome (HPS), is mainly transmitted to 
humans through contact with rodent urine, droppings, or saliva, particularly through particles in the air, posing a significant risk 
to humans. The Centers for Disease Control reports cases across nearly all of the United States with a fatality rate of 35%. With 
current climate change modeling suggesting that there will be an increase in human and reservoir species interactions, 
understanding the ecology of Hantavirus transmission is critical. The research will be conducted at the Selman Living Laboratory 
using outdoor enclosures designed to simulate natural conditions while controlling many variables. Adult male deer mice, the 
primary carriers of Hantavirus in our research, will be tracked using 1.0g radio collars, with movements monitored by a radio 
telemetry system. Tests will include cheek swaps to look for viral RNA and retroorbital eye bleeds to assess for hantavirus 
antibodies. Data collected will allow for accurate identification of transmission rates and of details regarding species contact, 
giving information into the spread of Hantavirus within these populations. The result of this study will contribute to 
understanding the nature of Hantavirus transmission in natural settings and to help give information on the risk of human 
exposure in rural areas. 

Payton Meyer, Sean Roberts, and Dru Pearson (University of Central Oklahoma) 

*LEVERAGING LEAN PRINCIPLES AND SIX SIGMA METHODOLOGY FOR PROCESS OPTIMIZATION (MAXCESS 
INTL.) 

By establishing and integrating lean principles into MAXCESS's operations, our initiative aims to enhance overall efficiency and 
profitability. Moreover, our approach is designed to be resilient to fluctuations in variables, ensuring continued success and 
savings for the company in the long term. To achieve this, the development of comprehensive work instructions paired with a 
poka-yoke (error proofing) device will be utilized to eliminate existing inefficiencies within the organization. Our approach will 
implement a common Lean Six Sigma strategic 5-phase approach, DMAIC (Define, Measure, Analyze, Improve, and Control). 
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During the Define, Measure and Analyze phases, we conducted a thorough assessment of the current assembly process, including 
interviews with employees to identify areas for improvement, and created a VSM (Value Stream Map) to help identify these 
areas. In the improvement phase we focused on creating detailed work instructions utilizing lean methodology to improve the 
problem areas identified in the VSM. Specifically, our focus was on optimizing the 29LCYGNUSDIN assembly and testing 
procedures. Through the utilization of two sets of written work and testing instructions and our poka-yoke device, we have aimed 
at streamlining production processes, reduced production time and cost savings should be experienced by MAXCESS Intl. 
Furthermore, the Control phase will ensure the sustainability of these improvements over time. The result for Maxcess and its 
employees will be a more productive, low pressure work environment that will remain unchanged as the years progress due to the 
standardization factor provided by our lean driven work instructions. 

Irving S. Miguel, Reygan E. Braga, and Marianna A. Patrauchan (Oklahoma State University-Stillwater) 

*DETERMINING THE ROLE OF CALCIUM SIGNALING IN PSEUDOMONAS AERUGINOSA INTERACTIONS WITH 
HOST AIRWAY EPITHELIAL CELLS 

Pseudomonas aeruginosa (Pa), an opportunistic pathogen, primarily infects immunocompromised individuals such as those with 
cystic fibrosis (CF). CF is a genetic disease resulting in thicker mucus and increased calcium levels within the airways. This 
thicker mucus increases the risk of infection, as it prevents the effective clearing of pathogens. Previously, our group has shown 
that elevated calcium impacts the regulation of genes encoding production of virulence factors and stress responses that aid in Pa 
survival. This indicates that calcium within the host may trigger patho-adaptation of Pa during infection. To identify the 
molecular mechanisms of Pa interactions with host cells and characterize the impact of increased calcium levels on these 
interactions, we used whole genome dual-RNA sequencing. For this, CuFi-5 epithelial cells carrying the CF-causing mutation 
DF508 were infected with PAO1, and both adhered and invaded into the host cells bacteria were collected for transcriptional 
profiling. Here we present the RNAseq data for the previously identified key components of calcium signaling network: a 
calcium sensor EfhP, a calcium regulated two-component regulatory system CarSR, a calcium channel CalC, and a calcium-
regulated protein CarP. The expression of calC and carP was increased during adhesion and invasion, while the expression of 
efhP and carR was only upregulated during invasion at elevated calcium. When the role of CalC in adhesion and intracellular 
survival was tested, no significant difference was observed between DcalC and PAO1 at low calcium (0.45 mM), however, initial 
results indicate there is a 26% decrease in adherence of DcalC at high calcium (2.5 mM). This research will aid in identifying 
genes responsible for the calcium regulation of Pa patho-adaptation and present new targets for developing novel treatments of Pa 
infections. 

Daylen Mitchell, Emma Morrison, Dalton Grassman, Rylie Mcintyre, and Zach Jones (Southwestern Oklahoma State 
University) 

*POST-FIRE GROUND COVER RESPONSES IN A NATIVE GRASSLAND NEAR CROWDER LAKE, OK 

Prescribed burns are integral management tools that can maintain grassland ecosystems over time. They can make grass cover 
more abundant and introduce a mix of different covers by releasing nutrients, removing overstory, and stimulating grazing 
activity. During the last 150 years, fire suppression and overgrazing have favored the encroachment of woody species into native 
grasslands. Prescribed fire, along with grazing and browsing, are being used to promote native grassland establishment that 
provides suitable habitat structure for wildlife communities. Our primary hypothesis was that ground cover following prescribed 
fire will show different responses at plots that occur under burned junipers, unburned junipers, and no junipers. Plots that 
occurred under unburned junipers had more duff, less grass, and less litter than those under burned trees. Plots that occurred 
where no trees were previously support more native grass, total grass, and less bare ground than under burned trees. Apparently 
as grassland replaces trees killed by fire, the grassland first supports exotic and annual grasses before native grasses become more 
common. 

Xander Molina, Austin Segrest, Gang Xu, and Melville Vaughan (University of Central Oklahoma) 

*IMPACT OF MARINE SPONGE EXTRACT ON MYOFIBROBLASTS IN DUPUYTREN'S CONTRACTURE: A 
TENSION-DEPENDENT ANALYSIS USING OPTICAL COHERENCE TOMOGRAPHY (OCT) 

Myofibroblasts are cells responsible for generating tension in connective tissues; they are usually associated with 
fibroproliferative connective tissue pathologies such as Dupuytren’s Contracture. Myofibroblasts are primarily identified by their 
robust stress fibers containing alpha-smooth muscle actin. The stress fibers are responsible for reorganizing collagen and 
generating tension in connective tissues. The anchored collagen matrix model is the best in vitro model to study these 
myofibroblast properties. We have reported that a unique marine sponge extract disrupted microtubules but not microfilaments in 
myofibroblasts growing on coverslips. We predicted that this treatment would not affect stress fiber-based tension generation. To 
test this, we cultured myofibroblasts in anchored collagen lattices until theyapproached maximum tension, then treated them with 
the marine sponge extract against the vehicle control (2% DMSO). As a comparison, other lattices were treated with nocodazole, 
a known microtubule- disrupting drug. After 30 minutes of treatment, lattices were released and allowed to contract (indirect 
measurement of tension generation). Optical Coherence Tomography were used to quantify properties such as volume and 
measure curvature of released lattices post-drug exposure. While floating, the lattices will shrink in size based on the amount of 
tension they generate while cells are attached. Preliminary experiments through measuring the curvature of 2D slices of lattices 
showed that nocodazole did not inhibit contraction, while the marine sponge extract slightly reduced contraction relative to 
vehicle control. This suggests that the marine sponge extract has material other than microtubule-disrupting chemicals that 
impact tension generation. Optical Prior experiments have been performed to provide preliminary data that supports the efficacy 
of inhibition of myofibroblasts exposed to marine sponge extract. 

 



*Undergraduate Presentation      **Graduate Presentation 
35 | P a g e  

Jose Montalva (East Central University) 

ECOLOGICAL AND INDIGENOUS CULTURAL ASPECTS OF PAW PAW, ASIMINA TRILOBA (L.) DUNAL 
(ANNONACEAE) 

The present work explores, traditional uses, and ecological importance of the Pawpaw (Asimina triloba).The species is naturally 
distributed on the eastern side of the US. However, the natural distribution reached Oklahoma, especially the east part of the 
state, wild populations of the species are rare. Considered one of the largest native American fruits, this species was an important 
resource for several native American tribes. 

Elaina Montgomery (Oral Roberts University) 

*SELECTIVE CYTOTOXICITY OF TRAMETES VERSICOLOR FULL SPECTRUM AND FRACTION SECRETIONS 
AGAINST MDA-MB-468 TRIPLE NEGATIVE BREAST CANCER AS COMPARED TO MCF10A EPITHELIAL CELLS 

Breast cancer is the most common form of cancer with 10-15% of breast cancers being classified as triple-negative, an extremely 
aggressive form of invasive breast cancer. Since this phenotype lacks three key hormone receptors, hormone therapy is 
ineffective. Chemotherapy is the principal mode of treatment throughout the tumor stages (Chavez et al., 2010). A treatment able 
to selectively target TNBC could improve patient prognosis. Trametes versicolor, more commonly known as Turkey Tail, is a 
mushroom used in traditional Chinese medicine for general health benefits, such as longevity and vitality. Its 
polysaccharopeptide fractions are currently being utilized in China and Japan as adjuvants in cancer therapy, namely the 
commercial Polysaccharopeptide (PSP) and Polysaccharide K (PSK) respectively (Habtemariam, 2020). As of yet, studies show 
the polysaccharopeptides of T. versicolor displaying anti-tumor activity directly by cytotoxicity and indirectly by 
immunomodulatory stimulation. The aim of this study is to evaluate the selective cytotoxic effects of Trametes versicolor 
secretions against MDA-MB-468 triple negative breast cancer cells compared to noncancerous MCF10A epithelial cells, as well 
as elucidate which fraction(s) of secretion contain the anti-cancer compound. 

Logan Moore and Axton Pickard (Oklahoma Christian University) 

*PP2A-29B HAS MORE LOVE THAN STEP 

We aimed our study to examine the insulin pathway of the Drosophila species. The insulin pathway is what regulates growth and 
lifespan of the Drosophila species. However, the evolution rate is not always the same of these different pathways in Drosophila. 
During our study we assessed two genes found in Drosophila, step and Pp2A-29B, and researched their conservation within 
multiple different species of Drosophila. We determined their conservation with a divergent score, which took into account the 
gene structure and gene neighborhood. Furthermore, we looked at the context of the genes compared to D. melanogaster. We 
determined that Pp2A-29B is found later in the evolutionary insulin pathway than step, so Pp2A-29B is more interconnected with 
other insulin regulators, meaning that Pp2A-29B is more evolutionary conserved than step. 

Emma Morrison, Daylen Mitchell, Dalton Grassman, Rylie Mcintyre, and Zach Jones (Southwestern Oklahoma State 
University) 

*POST-FIRE GROUND COVER RESPONSES IN A NATIVE GRASSLAND NEAR CROWDER LAKE, OK 

Prescribed burns are integral management tools that can maintain grassland ecosystems over time. They can make grass cover 
more abundant and introduce a mix of different covers by releasing nutrients, removing overstory, and stimulating grazing 
activity. During the last 150 years, fire suppression and overgrazing have favored the encroachment of woody species into native 
grasslands. Prescribed fire, along with grazing and browsing, are being used to promote native grassland establishment that 
provides suitable habitat structure for wildlife communities. Our primary hypothesis was that ground cover following prescribed 
fire will show different responses at plots that occur under burned junipers, unburned junipers, and no junipers. Plots that 
occurred under unburned junipers had more duff, less grass, and less litter than those under burned trees. Plots that occurred 
where no trees were previously support more native grass, total grass, and less bare ground than under burned trees. Apparently 
as grassland replaces trees killed by fire, the grassland first supports exotic and annual grasses before native grasses become more 
common. 

Emily Munson, Jose Espinosa, Lindsey Long, and Laura Reed (Oklahoma Christian University) 

*PP2A-29B AND STEP CONSERVATION IN DROSOPHILA 

The insulin/TOR (IT) pathway is a regulator of cell growth common to multicellular organisms. To understand how genetic 
pathways such as this one evolve across a species, a meta-analysis of genes within the IT pathway in the Drosophila species was 
conducted. This comparison was performed by observing characteristics of the genes Pp2A-29B and step within Drosophila that 
differed in relation to the species of reference, Drosophila melanogaster. Pp2A-29B is a highly interactive gene, while step is less 
so, making Pp2A-29B less subject to evolutionary changes. This was confirmed as Pp2A-29B lost little of its characteristics 
across the observed species while step underwent many changes. The biggest indicator of this change was the difference in 
genomic neighborhood. Pp2A-29B retained its adjacent genes across species while the genes adjacent to step gradually diverged 
in concordance with species divergence. Further analyses should be conducted to compare these evolutionary patterns. 

Emily Munson1, Jose D.J. Espinosa1, Lindsey J. Long1, and Laura Reed2 (1Oklahoma Christian University; 2Genomics 
Education Program-University of Alabama) 

*PP2A-29B IS MORE CONSERVED THAN STEP IN THE DROSOPHILA SPECIES 

The insulin/TOR (IT) pathway is a regulator of cell growth common to multicellular organisms. To understand how genetic 
pathways such as this one evolve across a species, a meta-analysis of genes within the IT pathway in the Drosophila species was 
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conducted. This comparison was performed by observing characteristics of the genes Pp2A-29B and step within Drosophila that 
differed in relation to the species of reference, Drosophila melanogaster. Pp2A-29B is a highly interactive gene, while step is less 
so, making Pp2A-29B less subject to evolutionary changes. This was confirmed as Pp2A-29B lost little of its characteristics 
across the observed species while step underwent many changes. The biggest indicator of this change was the difference in 
genomic neighborhood. Pp2A-29B retained its adjacent genes across species while the genes adjacent to step gradually diverged 
in concordance with species divergence. Further analyses should be conducted to compare these evolutionary patterns. 

Kien Nguyen, Annalise Dorety, and Cobey Hixon (University of Central Oklahoma) 

*REAL TIME AUDIOBOOK CREATOR 

15% of all Americans are dyslexic, which impairs their ability to effectively use written information. The inability to keep up 
with peers creates a gap between students which takes years of specialized learning to correct. With the Real Time Audiobook 
Creator, listeners would be given a new chance to not only learn; but, add their findings to any subject. A small camera set up on 
a headband apparatus would scan the open page of a book or any text. Next a script would be created where an AI voice would 
output a humanistic sounding audio clip. A small earbud would connect to the user’s ear creating a more discrete experience. 
Once all of the text on a page has been read, a soft sound will indicate the need for turning to the next page.  Our product could 
be mass produced and sent to schools across the United States to create alternative and more inclusive learning experiences. 
Children learning to read would always have someone to read to them. People learning the English language would get a real 
time phonetic example of words and phrases. Those who develop or already have blindness would get the ability to experience 
the joy of reading a new book. These and so many others would have the resources to learn like neurotypicals or people with 
unimpaired vision do every day. With our product every article, essay, storybook, novel, textbook, and paper would become 
instantly available to anyone that wishes to learn. 

F.D. Noahubi1, M.J. Cherry2, M.C. Chitwood3, M.M. Dart2, R.W. DeYoung2, W.S. Fairbanks3, D.P. Hahn3, L.J. 
Heffelfinger2, R.C. Lonsinger4, C.M.J. Rickels2, E.P. Tanner2, M.T. Turnley3, and H.G. Wang1. (1East Central University; 
2Texas A&M University-Kingsville; 3Oklahoma State University-Stillwater; 4U.S. Geological Survey, Oklahoma Cooperative 
Fish & Wildlife Research Unit) 

*AN EXPLORATORY SURVEY OF DUNG BEETLES (COLEOPTERA: SCARABAEOIDEA) IN THE OKLAHOMA 
PANHANDLE 

Dung beetles potentially provide important ecosystem services in parasite control and nutrient cycling. Yet, little is known of the 
community composition of dung beetles in the Oklahoma panhandle. In June 2024, we sampled dung beetle assemblages using 
pitfall traps at four locations in Cimarron County, Oklahoma. The pitfall traps were arranged in a single transect at each location 
and baited with cattle dung. We checked the traps daily for four days and recorded the density and morphospecies of beetles 
collected in them. The traps were refilled with the baited dung as needed. A selected sample of the beetles collected were 
prepared into specimens and returned to East Central University to be labeled and photographed. We recorded a total of XXX 
beetles representing YYY morphospecies during the four-day sampling effort. There were noted differences in the distribution of 
dung beetles between the sampling locations. The pastures that were grazed by cattle at the time of sampling had a higher 
abundance of beetles but were dominated by a few species. The pastures lacking cattle grazing had fewer beetles overall but a 
higher diversity of beetle species. Our results suggest that land use can impact the community structure and abundance of dung 
beetles. One potential drawback of our study is that only cattle dung was used as bait. Future research should incorporate a 
variety of fecal material as bait to assess their difference in attracting dung beetles. 

Madison Normile (Southwestern Oklahoma State University) 

*HOW CHANGES IN DENSITY RELATING TO SEASONS IMPACT SEXUAL SELECTION IN LAKE AND SPRING 
POPULATIONS OF HYALELLA AMPHIPODS 

Despite many years of intensive research over sexual selection, little is to be found on how seasonal changes may impact sexual 
selection. While, in the lab, conditions may be consistent, in nature, the seasons change a great variety of factors. This study will 
attempt to determine how the change in supplies, temperature, and other factors relating to the seasons will affect sexual selection 
in Hyalella amphipods in relatively stable spring populations compared to seasonally fluctuating lake populations. 

William Northcutt, Jessica Brumley, and Robin Roberson (East Central University) 

*LEVEL-UP H2O: GAMING THE PATH TO WATER CAREERS 

In the last few years, the water and wastewater industry has experienced a shortage of employees, with the majority quickly 
approaching retirement. It's speculated that this shortage is due to a lack of industry marketing and poor perception of the jobs. 
The USEPA's Innovative Water Infrastructure Workforce Development Grant addresses this water industry worker shortage. 
Under this grant, East Central University developed the Educational Program on Awareness, Sustainability, and Service in 
Water/Wastewater (EdPASS-H2O). EdPASS-H2O' is A K12 STEM-based curriculum framework that provides students with 
foundational knowledge and awareness of water/wastewater issues and related career opportunities/ pathways.  Part of the 
curriculum was to develop a beta version of a water treatment game aimed at marketing and incentivizing students and young 
adults to enter the water and wastewater industry. Simulations have become a common training tool in multiple industries and 
keep students interested in the learning process. The process of learning through a game brings about self-directed learning and 
autonomy.  This simulation will be used as a teaching tool and a way to create interest in the industry.  Multiple environments 
will be explored, such as water sources, water treatment, wastewater treatment, operations offices, and water distribution.  
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Yasmin Orellana and Samuel Fisher (Oklahoma Christian University) 

*ELECTROPLATING IN THE UNDERGRAD LAB 

Electroplating is a widely used technique in which a metal coating is deposited on a substrate by applying an electric current. The 
process involves immersing the substrate (cathode) and the metal to be deposited (anode) in an electrolyte solution containing 
metal ions. When current passes through the electrolyte, metal ions from the anode are reduced and deposited onto the cathode, 
forming a thin, uniform coating. While undergraduate students usually focus on foundational chemistry concepts and techniques, 
hands-on practices like electroplating are often reserved for advanced studies or specialized laboratory courses. This distinct 
procedure underlines the importance of practical applications in connecting theoretical knowledge to real-world contexts within 
the broad ideas of chemistry education. The primary purpose of electroplating is to enhance the surface properties of materials. It 
improves corrosion resistance, increases wear durability, and provides aesthetic finishes. Several factors influence the efficiency 
and quality of electroplating, including the type of electrolyte, temperature, current density, and plating time. The electrolyte 
must contain the appropriate metal ions in solution, and the control of the electric current ensures uniform deposition. 
Temperature affects the rate of ion migration and can influence the grain structure of the plated metal. In this lab, it's best to 
provide undergraduates with guided experiments that reinforce their understanding of electrochemical principles while enhancing 
their experimental design and data analysis skills. 

Yasmin Orellana1, Leah Larkpor1, Lindsey J. Long1, and Nathan Mortimer2 (1Oklahoma Christian University; 2Oregon 
State University) 

*PROTEIN EXPRESSION AND PURIFICATION OF VENOM GAPDH 

Parasitoid wasps have a gland that injects venom, along with their eggs into a host organism. In this study, the main host is the fly 
species of  Drosophila melanogaster. The injections from the parasitic wasps cause wasps to develop within the fly, which 
creates detrimental effects on these hosts. These effects include altering the host’s metabolic pathways, causing inflammation, 
and impeding the ability of the host to produce certain immune signals. The venom that the wasps release is correlated with the 
process of glycolysis. Glyceraldehyde-3-phosphate (GAPDH) is an important enzyme involved in glycolysis which helps to 
speed up the reaction. The overall purpose of this study is to investigate and determine if there is activity in the wasp venom 
GAPDH (vGAPDH) from the species of Ganaspis hookeri. It was hypothesized that the species of vGAPDH would display 
enzymatic activity due to the multiple alignments of protein sequences regarding the active and binding sites between the fly 
itself and the wasp venom.  To test the hypothesis, His-vGAPDH was expressed in bacteria, GAPDH was purified using Nickel 
Affinity, and kinetic assays were performed to measure enzymatic activity. Each method performed was found to be successful 
and it was concluded that the hypothesis was supported meaning vGAPDH was found to be active. 

Brant Osborn, Qimeng Li, and Deborah Petrik (Northeastern State University) 

*CELL-TYPE SPECIFIC MANIPULATION OF THE MONOCOT STOMATAL COMPLEX: EMPLOYING AMIRNA 
MEDIATED RNAI TO STUDY GUARD AND SUBSIDIARY CELLS 

Stomata are microscopic pores on the leaf surface responsible for gas exchange and water management. The configuration of 
monocot stomata enables faster stomatal responses compared to dicots. Monocot stomata are comprised of a pair of guard cells 
flanked by two subsidiary cells. Recent studies of monocot grass stomata have shown the need for cell-type-specific genetic 
tools. This project explores the potential of RNA interference (RNAi) to target reduced gene expression to stomatal complex 
cells. The goal is to reduce the expression of cell wall biosynthesis genes specifically in guard cells or subsidiary cells using 
RNAi; therefore, one must determine whether the artificial microRNAs (amiRNA) synthesized in these cell types can migrate 
into adjacent epidermal cells, causing undesired side effects in the plants such as reduced epidermal cell expansion. To test for 
migration of amiRNA, the following approach will be taken. First, a construct with a ubiquitous gene promoter driving eGFP 
expression will be created and transformed into Brachypodium distachyon. GFP expression in all cell types will be verified by 
fluorescence microscopy. Next, eGFP downregulation constructs driven by cell-specific promoters, BdMUTE for guard cells and 
BdPOLAR for subsidiary cells, will be created. These promoters will express artificial microRNAs (amiRNAs) that target GFP 
mRNA for degradation. The plants expressing GFP in all cell types will be used as the genetic background to insert the amiRNA 
constructs. A loss of GFP fluorescence in the guard cells or subsidiary cells due to degradation of the GFP mRNA is predicted. 
Fluorescence microscopy of epidermal cells surrounding the guard cells and subsidiary cells will be performed to determine if a 
quantified decrease in fluorescence exists; if so, it suggests migration of amiRNAs to the surrounding epidermal cells is the 
cause. The application of this research to benefit society includes the development of drought-resistant monocot crops. 

Lydia Ostmo and Sapna Das-Bradoo (Northeastern State University) 

DISSECTING THE ROLE OF POLYMERASE EPSILON COMPLEX DURING DNA REPLICATION IN HUMAN CELLS 

Polymerase Epsilon (POLE) plays a critical role in DNA replication, essential for cell survival and executing leading strand DNA 
synthesis. Highly conserved from yeast to humans, it comprises four subunits, with POLE1 in humans and POL2 in yeast acting 
as the catalytic subunit. Previous research in our lab identified the binding region for an essential replication factor, 
Minichromosome Maintenance protein 10 (MCM10), in the C-terminal end of yeast Pol2. We have identified mutations in the 
non-catalytic domain of yeast Pol2 that disrupt its interaction with Mcm10 while still maintaining association with other 
Polymerase Epsilon subunits. These mutants exhibit delayed DNA replication and impaired recovery after DNA damage. 
Furthermore, we confirmed that the interaction between MCM10 and POLE1  is conserved in human cells. We have generated 
plasmids expressing mutations in the essential, conserved region of the C-terminus of the human POLE1 gene and introduced 
mutations that have been observed in patients with FILS syndrome (Facial dysmorphism, Immunodeficiency, Livedo, and Short 
stature). Our study of the FILS mutant in human cells demonstrates its continued ability to bind to MCM10 and is predominantly 
localized in the nucleus. Two of the POLE1 C-terminal mutants, W1271A and I1358A, also maintained their binding to MCM10. 
However, the I1358A mutant, along with another mutant, E1428A, showed significantly reduced nuclear localization in human 
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cells compared to wild-type POLE1. We will present a detailed characterization of the yeast and human Polymerase Epsilon 
mutants that reveal the relevance of the Polymerase Epsilon complex during DNA replication and DNA repair. 

Matthew Padilla, Teague Fox, and Hari Kotturi (University of Central Oklahoma) 

*ISOLATION AND CHARACTERIZATION OF ACINETOBACTER BAUMANNII BACTERIOPHAGES FROM 
WASTEWATER 

Acinetobacter baumannii is a member of ESKAPE pathogens. It is a common antibiotic-resistant bacterium, resistant to many of 
the commonly used antibiotics for treating human infections. Finding a bacteriophage specific to this infectious bacteria may 
offer a possible alternative treatment strategy . Bacteriophage therapy is a viable option for patients that are infected with these 
antibiotic resistant bacteria, specifically A. baumannii. The purpose of this research is to isolate and characterize a bacteriophage 
for A. baumannii using sewage water. The study began with obtaining wastewater from the Coffee Creek wastewater treatment 
plant in Edmond-OK. The wastewater was then enriched with the host bacteria. The enriched water sample was then placed on 
the shaker and incubated over the span of five days, with spot tests being completed every one, three, and five days. The isolate 
was then centrifuged and then the supernatant was extracted and filtered. This was now the lysate that tested positive for the 
bacteriophage. From there, the lysate was diluted and plated. From the plaque assay, the bacteriophage was isolated further via 
plaque purification. Plaque purification was performed three times. After the third round of purification, the dilution was 
determined for the web plate. From this data, the high titer lysate was obtained. The PFU/ml in HTL was 1.74x108. The 
morphology of the bacteriophage was determined using TEM. We have successfully isolated a bacteriophage infection A. 
baumannii from wastewater. For future research, we plan on further extracting DNA from this phage. A host range assay will be 
completed with DOD against Mycobacterium abscessus, Brevibacterium fuscum, and Microbacterium paraoxydans, and other A. 
baumannii strains. Later an assay will be completed to determine whether or not the phage is lytic or lysogenic against the host 
bacteria. 

Yulianis Pagan, Hallum Ewbank, and Christopher Goodchild (University of Central Oklahoma) 

*EFFECTS OF IN OVO CHRYSENE AND PHENANTHRENE EXPOSURE ON CHICKEN EMBRYO DEVELOPMENT 
AND CARDIAC FUNCTION: IS THERE EVIDENCE FOR SYNERGISM? 

Polycyclic aromatic hydrocarbons (PAHs) are naturally occurring toxic chemicals found in crude oil and are known to transfer 
from the external eggshell surface to egg contents. Previously, we conducted an egg-injection study with White Leghorn chicken 
(Gallus gallus) eggs and identified two PAHs, chrysene (Chr) and phenanthrene (Phe), that increased embryonic heart mass and 
decreased embryonic heart rate. In this study, we investigated whether co-exposure to Chr and Phe resulted in additive or 
synergistic effects on chick embryo development. Chicken embryos were exposed to Chr (800 ng / g of egg mass), Phe (800 ng / 
g egg mass), and Chr and Phe in combination (∑ PAH 1600 ng /g ng egg mass) via egg-injection, and we collected embryonic 
organ mass, heart rate, metabolic rate, and cardiac and hepatic mRNA expression of detoxification enzymes on embryonic day 
(ED)18. We observed a decrease in ED 18 heart rate across all treatments. We also saw an increase in ED 18 liver mass in eggs 
exposed to Chr and Phe simultaneously, and shifts in metabolic rate and mRNA expression of cardiac and hepatic detoxification 
enzymes. However, embryonic growth or morphology did not vary among treatments. Collectively, these data suggest in ovo 
exposure to PAHs may lead to congenital heart defects, which may have long-term implications for hatching success and 
hatchling survival. 

Camden Parker, Caedmon Delaplane, Timmy Maines, and Zach Jones (Southwestern Oklahoma State University) 

*TOPOGRAPHICAL EFFECTS OF JUNIPER MORTALITY FOLLOWING A PRESCRIBED FIRE NEAR CROWDER 
LAKE, OK 

Prescribed burning is a management tool used in Pyric Herbivory that can assist maintenance of native grassland communities by 
bringing nutrients to the topsoil, removing shade competitors of grasses, and providing stimulus for restorative growth. One of 
the primary woody invaders affecting our regional native grassland systems is the Eastern Red Cedar (Juniperus virginiana). We 
evaluated post-fire cover estimates of live vs. dead junipers, live vs. dead woody brush, grass and bare ground using a drone to 
sample plots in primary drainage, secondary drainage, and upland drainage shoulder locations. We found that topography had a 
marked impact on juniper and grass presence post-fire, with primary drainages supporting the greatest tree cover and least grass 
cover; however dead evergreen cover post fire was roughly equivalent across topography categories. Primary conclusions are that 
prescribed fire may help contain tree species within deeper drainages, encourage grass cover on upland shoulders, and 
proportionally impact brush species while not imparting lasting reduction of total coverage of brush. 

Jaymee Parsons, Reia Storch, Ross Perdue, and Alisha Howard (East Central University) 

*ANALYSIS OF GENOMICALLY LINKED REGIONS IN FETAL HYDROPS AND KIDNEY DEVELOPMENT 

Fetal hydrops is characterized as systemic edema throughout the membrane. This condition is often fatal to the fetus and 
dependent on the progression can also threaten the mother. Bulldogs are susceptible to fetal anasarca, a late-stage condition of 
hydrops fetalis. The current project examines the potential genetic linkage of two conserved genes important to fetal development 
in the etiology of anasarca in bulldogs as a model species. Nine “water puppies” and one “healthy puppy” were necropsied to 
retrieve samples for both histological and molecular experiments. Liver samples were used for DNA extraction followed by PCR 
targeting genes SMOC2 and AQP2. DNA was extracted successfully, and PCR was performed with AQP2 primers to check 
amplification of all exons. Successful PCR products were sent for Sanger sequencing of coding regions to analyze for 
asynchronous mutations. Initial variant analysis of SMOC2 sequencing showed two novel identifiable SNP sites implying the 
potential use of this exon for diagnostic purposes pending statistical analysis of all samples. Out of 5 exons (4 for AQP2 and 
exon10 of SMOC2) and the 3’UTR of AQP2, 5 coding sequences were successfully sequenced in either the healthy control DNA 
sample or in the water puppy sample. Future work will involve expanding the work out to all disease samples and analyzing the 
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variant frequency in the disease group compared not only to line-related healthy samples, but also to the 10K dog genome 
project. 

Lane Paul and Leah S. Dudley (East Central University) 

*NATIVE OKLAHOMA FLORA EXHIBIT ANTIBACTERIAL POTENTIAL 

Historically, plants have been used as antimicrobials in medicinal practices across many different cultures. Today, antimicrobial 
resistance poses a significant global health challenge, making the exploration of alternative therapeutic strategies necessary. This 
study aims to investigate the antibacterial properties of plant species native to Oklahoma with the objective of identifying 
potential natural sources of antimicrobial compounds. Whole, wild grown plant samples were collected from two preserves in 
southern Oklahoma. Tinctures were prepared from various plant organs, including stems, leaves, roots, flowers, and buds. Agar 
disc diffusion assays were used to test the plant extracts’ ability to inhibit growth of bacteria. Among the tested tinctures, a 
notable increase in inhibition against Escherichia coli was observed compared to the negative control of alcohol alone. 
Significant inhibition against E. coli was observed among the tested extracts. Our findings suggest that there are potential 
antibacterial compounds within alcohol extracted chemicals of native Oklahoma plants that inhibit the growth of E. coli. Some 
species, such as Plantago rugelii and Oeonothera suffulta, may deserve closer inspection than others. These results highlight the 
value of investigating locally produced, plant-derived sources for the development of antimicrobial products to address the 
growing challenge of antimicrobial resistance and the rising costs of medicine. Furthermore, the study of locally sourced, reliable 
alternatives may have a remarkable societal health impact for our local population and future generations. 

Dru Pearson, Payton Meyer, and Sean Roberts (University of Central Oklahoma) 

*LEVERAGING LEAN PRINCIPLES AND SIX SIGMA METHODOLOGY FOR PROCESS OPTIMIZATION (MAXCESS 
INTL.) 

By establishing and integrating lean principles into MAXCESS's operations, our initiative aims to enhance overall efficiency and 
profitability. Moreover, our approach is designed to be resilient to fluctuations in variables, ensuring continued success and 
savings for the company in the long term. To achieve this, the development of comprehensive work instructions paired with a 
poka-yoke (error proofing) device will be utilized to eliminate existing inefficiencies within the organization. Our approach will 
implement a common Lean Six Sigma strategic 5-phase approach, DMAIC (Define, Measure, Analyze, Improve, and Control). 
During the Define, Measure and Analyze phases, we conducted a thorough assessment of the current assembly process, including 
interviews with employees to identify areas for improvement, and created a VSM (Value Stream Map) to help identify these 
areas. In the improvement phase we focused on creating detailed work instructions utilizing lean methodology to improve the 
problem areas identified in the VSM. Specifically, our focus was on optimizing the 29LCYGNUSDIN assembly and testing 
procedures. Through the utilization of two sets of written work and testing instructions and our poka-yoke device, we have aimed 
at streamlining production processes, reduced production time and cost savings should be experienced by MAXCESS Intl. 
Furthermore, the Control phase will ensure the sustainability of these improvements over time. The result for Maxcess and its 
employees will be a more productive, low pressure work environment that will remain unchanged as the years progress due to the 
standardization factor provided by our lean driven work instructions. 

Jerome C. Peel and Malcolm L. McCallum (Langston University) 

*DO PLANT BIODIVERSITY LOSSES SUPPORT A SIXTH MASS EXTINCTION? 

Evidence that we are entering a sixth mass extinction is widespread among animal life. Recent studies suggest that plants as a 
group are disappearing as readily as animals. This is a major problem because plants constitute the base level of the food chain, 
converting solar energy into carbon life that feeds all consumers. We sought to compare plant biodiversity losses during the K-Pg 
mass extinction to extinctions in modern times. We used fuzzy math to account for uncertainty. Herein, our findings provide 
important considerations when discussing the status of modern biodiversity 

Axton Pickard and Logan Moore (Oklahoma Christian University) 

*PP2A-29B HAS MORE LOVE THAN STEP 

We aimed our study to examine the insulin pathway of the Drosophila species. The insulin pathway is what regulates growth and 
lifespan of the Drosophila species. However, the evolution rate is not always the same of these different pathways in Drosophila. 
During our study we assessed two genes found in Drosophila, step and Pp2A-29B, and researched their conservation within 
multiple different species of Drosophila. We determined their conservation with a divergent score, which took into account the 
gene structure and gene neighborhood. Furthermore, we looked at the context of the genes compared to D. melanogaster. We 
determined that Pp2A-29B is found later in the evolutionary insulin pathway than step, so Pp2A-29B is more interconnected with 
other insulin regulators, meaning that Pp2A-29B is more evolutionary conserved than step. 

Darren Powers and Colter Esparza (Southwestern Oklahoma State University) 

*SIGNALING PATHWAYS AND MOLECULAR MECHANISMS INVOLVED IN SURVIVAL OF PANCREATIC CANCER 
CELLS UNDER METABOLIC STRESS 

Pancreatic ductal adenocarcinoma (PDAC) is a type of exocrine pancreatic cancer that develops in the pancreatic duct cells. 
PDAC is an aggressive malignancy with a median survival time of 10-12 months. It is predicted to become the second leading 
cause of cancer-related deaths by 2030. Therefore, it's imperative to understand the biology of PDAC and identify putative 
therapeutic targets. Many cancer cells, including PDAC, exhibit rapid glucose consumption to sustain their proliferation, with 
most of the glucose-derived carbon being secreted as lactate despite abundant oxygen availability (the Warburg effect). While the 
Warburg effect is an essential feature of cancer, tumor cells have evolved numerous adaptive mechanisms to appropriately 
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respond to fluctuations in nutrient availability by gaining diverse metabolic phenotypes, the "metabolic plasticity." Our research 
aims to understand the mechanisms of metabolic plasticity in pancreatic cancer cells under metabolic stress.  Our preliminary 
results indicate that a crosstalk between glutamine and autophagy occurs, which is sufficient to sustain cancer cell survival during 
glycolytic suppression.  While the role of signaling molecules in nutrient sensing and metabolic regulation is well-established, the 
specific mechanisms by which cancer cells sense and adapt to nutrient availability are not fully understood. Using 
immunoblotting and cell viability assays, we are examining the interplay between autophagy-related genes and metabolic 
signaling under nutrient-stress conditions. Understanding the intricacies of nutrient sensing cascade and autophagy in response to 
nutrient stress could provide insights into therapeutic advancements. 

Theodore N Quarcoopome (Oral Roberts University) 

*ANALYZING THE EFFECT OF ALLICIN ON THE VIABILITY OF TRIPLE-NEGATIVE BREAST CANCER CELLS 

Breast cancer is one of the most prevalent types of cancer among females and one of the leading causes of cancer-related deaths 
among women worldwide. While early detection and treatment of breast cancer can lead to favorable prognoses, the same cannot 
be said for later stages of the disease. Hence, the need for highly effective treatments with minimal side effects persists. Allicin, 
an organosulfur compound found in the crushed bulbs of the garlic plant (Allium sativum), was tested on MDA-MB-231 cells, a 
highly aggressive triple-negative breast cancer cell line, for evidence of selective cytotoxic activity. Initial morphological 
analysis and microscopic observations before and after treatment suggested induction of apoptosis. Preliminary assay data 
suggested a decrease in cell viability and elevation of caspase-3 activity, further indicative of apoptosis. Current efforts include 
the examination of the effects of allicin on HEK293T cells and other noncancerous cell lines at various concentrations to 
compare to the effects observed in MDA-MB-231 cells. Future investigations will explore the effects of allicin on other cancer 
cell lines and how its action compares to that of other natural compounds in the garlic plant. 

Emily Quigley and Jessica Brumley (East Central University) 

*SYSTEM MODELS FOR EXTENDED REGIONAL WATERSHED MANAGEMENT: AN INITIAL LAKE MODEL OF 
ROBERT S. KERR RESERVOIR 

Watershed models are essential for understanding the interactions and developing properties of natural and human-induced 
processes within watershed systems. By incorporating system dynamics, these models offer deeper insights into complex 
processes, which are often not accounted for in many existing models. In this study we employed STELLA, a system dynamics 
modeling tool, to create an initial lake model for the Robert S. Kerr Reservoir in the Arkansas River Basin Watershed. This 
model, calibrated with data from the Robert S. Kerr Reservoir and regional climate observations, successfully achieves a steady 
state and accurately simulates hydrological patterns. Future modeling efforts will integrate climate change forecasts, including 
shifts in precipitation, temperature, and evaporation rates. 

Jimena Ramirez1, Yilin Yu2, and Courtney M. Karner2 (1East Central University; 2University of Texas Southwestern Medical 
Center) 

*INVESTIGATING THE ROLE OF GLUTAMATE OXALOACETATE TRANSAMINASE 2 (GOT2) DURING KIDNEY 
DEVELOPMENT 

Proliferation of nephron progenitor cells (NPC) is essential to maintain and expand the progenitor pool during kidney 
development. Proliferation depends on mitochondrial aspartate biosynthesis to fuel nucleotide synthesis. Glutamic-Oxaloacetic 
Transaminase 2 (GOT2) is a mitochondrial enzyme that catalyzes the transamination of glutamate and oxaloacetate to form 
aspartate and α-ketoglutarate. While GOT2 is essential for nucleotide synthesis and proliferation in cancer cells, the role of 
GOT2 during kidney development is unknown. Using publicly available scRNAseq datasets and immunofluorescence (IF) 
staining, we show Got2 is broadly expressed during kidney development. To determine the necessity of GOT2 we took a genetic 
approach to knockout a conditional (floxed – fl) Got2 allele in NPC using Six2Cre.  Western blot and qPCR analyses of newborn 
mice confirmed efficient ablation of Got2 using this approach. Histology and gross analyses found that Six2Cre;Got2fl/fl mice 
have smaller kidneys at birth.  IF staining using both anti-Six2 and anti-Pax2 found a reduction in the size of the NPC population 
in Six2Cre;Got2fl/fl mice compared to Six2Cre;Got2fl/+ littermate controls. Our findings suggest that GOT2 is essential to 
maintain and/or expand the NPC population. In light of these findings, future studies evaluating the effects of Got2 ablation on 
proliferation and apoptosis are warranted. 

Natalia Ramirez (Oral Roberts University) 

*IL7R MUTATION GENERATED IN HEMATOPOIETIC STEM CELLS VIA CRISPR/CAS9 TO DEVELOP HUMANIZED 
MOUSE MODEL OF B CELL ACUTE LYMPHOBLASTIC LEUKEMIA 

B-cell acute lymphoblastic leukemia (ALL), a hematologic disease characterized by an extensive proliferation of immature B cell 
precursors, is the leading cause of cancer-related deaths in children. Philadelphia chromosome-like B-ALL, which encompasses 
15% of childhood ALL is associated with a high risk of relapse and poor outcome. One of the most frequently mutated genes 
involved in Ph-like ALL is interleukin 7 receptor (IL7R). Current models available for the study of Ph-like ALL are inadequate 
to fully recapitulate human leukemic development. Therefore, this study focuses on the creation of a humanized model for Ph-
like ALL. Four different guide RNAs (gRNAs) were designed to target the IL7R gene, and homology directed repair (HDR) 
donors were established to replicate one of the most common IL7R mutations observed in B-ALL patients. A subpopulation of 
primary hematopoietic stem cells was selected via flow cytometry and edited via CRISPR-Cas9 with gRNAs and HDR against 
IL7R, achieving an IL7R mutation efficiency of 54%. IL7R edited cells were injected into mice after which they were allowed to 
engraft during a period of 12 weeks. IL7R edited cells kept in culture were selected for CD34+ expression and subjected to 
mutation analysis. Future directions include flow cytometry analysis and genotyping of the populations emerging from these 
mice which will determine whether or not an in vivo preleukemic model was created. In conclusion, this work successfully 
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achieved the introduction of an IL7R mutation in human primary hematopoietic stem cells to develop a humanized mouse model 
of Ph-like B-ALL. 

Tj Ramsey, Hardy Sperle, Adrianna Teel, Dylan Wolfe, and Zach Jones (Southwestern Oklahoma State University) 

*RODENT COMMUNITIES IN EXOTIC AND NATIVE WESTERN OKLAHOMA GRASSLANDS 

Rodent community diversity is directly influenced by structural vegetative characteristics because each species has unique habitat 
requirements for optimal survival and reproduction. Grassland habitats of Western Oklahoma are varied, with several native and 
exotic grass species of various heights and cover productivity that affect rodent community composition. Some exotic grasses 
crowd out and inhibit the establishment of native grasses; but they provide unique habitat for some native rodent species. Rodents 
are numerically dominant and ecologically important vertebrates in terrestrial ecosystems as they both affect plant community 
structure, and they are an important food resource for predators. Exotic grasses tend to provide heavier and less complex cover 
than native grasses, which often produce mosaics of many species. Our objective was to examine local rodent community 
structure in native and exotic grassland habitats to test whether what we find locally is applicable to more-broadly reported 
similar work elsewhere. In general, we found that some species tolerate a wide range of habitat types, like the Deer mouse 
(Peromyscus maniculatus), some prefer open habitat (e.g., Hispid Pocket mouse (Chaetodipus hispidus)), and others need heavy 
cover to persist (e.g., Cotton Rat (Sigmodon hispidus)). 

Pranav Rao, Lillian Savage, Israel Gentry, Margaret Wojan, Aydin Read, and Caio Martinelle França (Southern Nazarene 
University) 

*MOSQUITO-BORNE DISEASE SURVEILLANCE IN OKLAHOMA (MODSO) 

Central Oklahoma is an ecologically diverse region in the southern Great Plains, and it is crucial to identify potential nidi of 
infection; the spatiotemporal distribution of mosquitoes, where they can acquire pathogens, and their ability to transmit pathogens 
to hosts. We conducted mosquito surveillance during the early (May to July) and late (August to October) seasons in 2024 using 
adult host-seeking CDC Light and BG - Pro traps baited with CO2 as well as CDC’s gravid traps baited with rabbit food pellets 
(0.250 lbs/gal). Female adult mosquitoes were sorted and identified to species using morphological keys; known vectors of 
disease were pooled by site, date of collection, and species containing 5-30 individuals. Purified nucleic acids from the pools 
were tested for the presence of West Nile Virus (WNV) and Saint Louis Encephalitis virus (SLEV). We sampled 17 trapping 
sites across three Oklahoma counties and generated more than 300 unique trapping events and collected approximately 12,200 
mosquitoes from thirty one species representing 5 genera. Culex pipiens complex, which is one of the major WNV vectors, was 
the most abundant species, making up 54.4% of the total mosquito community. Other prominent regional species included Aedes 
vexans (10.6%), Culex erraticus (10.6%), and Aedes albopictus (6.0%). Singleplex TaqMan reverse transcription-quantitative 
polymerase chain reaction (RT-qPCR) assays detected WNV in 4.3% (12/279) and SLEV in 2.5% (7/279) of the mosquito pools. 
Statistical analysis such as analysis of similarities (ANOSIM) and non-metric multidimensional scaling (NMDS) will also be 
utilized to gauge the spatiotemporal relationship between the species that make up the mosquito community, their seasonality and 
land cover characteristics of the region sampled. Understanding the dynamics of the mosquito population has the potential to 
prioritize public health resources and inform mitigation strategies to combat mosquito borne diseases. 

Trevor Rauch1, Dysen House1, Lindsey J. Long1, and Laura Reed2 (1Oklahoma Christian University; 2Genomics Education 
Program-University of Alabama) 

*DETERMINING DIVERGENCE ONE STEP AT A TIME 

The Insulin/Tor pathway in Drosophila is a signaling pathway that serves to control metabolism and growth. Genes along this 
pathway evolve at different rates due to the property of conservation. Two genes along different points in the signaling pathway, 
slmb and step, were compared to see how conservation varies for genes at different points along the pathway, as well as different 
levels of gene interaction. The two genes were annotated and sequenced throughout different species of Drosophila, and their 
divergence score was calculated. The divergence score was based on the similarity of the target gene to the baseline species, D. 
melanogaster, and the similarity of the genes surrounding the target gene. Due to the early location of slmb in the pathway and 
high connectivity to other genes, we hypothesized that it would be more conserved than step, which comes later in the pathway 
and is connected to fewer genes. Our annotation data as well as data from classmates led to the conclusion that generally, slmb is 
more conserved than step across different Drosophila species. 

Kelsey Rawls, Lauren Ethridge, Jenna Messick, and Jyotisna Saxena (University of Central Oklahoma) 

*EVALUATING THE ANTIMICROBIAL EFFECTIVENESS OF NATIVE MEDICINAL PLANT EXTRACTS AGAINST 
CLINICALLY IMPORTANT PATHOGENS 

What is the antimicrobial efficacy potential of traditional Native American medicinal plants against clinically important 
pathogens? Prunella vulgaris (Common self heal), Achillea millefolium (common yarrow), and Usnea (beard lichen), historically 
used for treating infections and inflammation among Native American tribes, were tested as ethanol and glycerin extracts against 
the pathogens: Methicillin-resistant Staphylococcus aureus (MRSA), Pseudomonas aeruginosa, and Candida albicans. Microbial 
cultures were plated on Mueller-Hinton Agar (MRSA and P. aeruginosa) and Sabouraud Dextrose Agar (C. albicans). Disc 
diffusion assays were conducted in five replicates and the zone of inhibition was measured. Negative controls using glycerin and 
ethanol were included. Positive controls included six antibiotics (Ampicillin, Penicillin, Streptomycin, Tetracycline, Triple Sulfa, 
and Erythromycin) tested against P. aeruginosa and MRSA. Ethanol extracts of all plants along with negative control (ethanol) 
showed inhibition of MRSA.Usnea in glycerin showed partial inhibition of MRSA. P. aeruginosa and C. albicans showed 
complete resistance to all extracts. Statistical analysis focused on MRSA, using a three-way ANOVA with Tukey’s HSD post-
hoc test for pairwise comparisons. Significant differences were found among extract concentrations (p < 0.05), except for 
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ethanol-based extracts. These findings suggest potential applications of Usnea extract in glycerin in developing new therapies 
against MRSA. 

Gwen Reilly and Crystal N. Johnson (Oklahoma State University-Center for Health Sciences) 

**A NOVEL MICROBIAL BIOTHERAPEUTIC FOR MODULATION OF THE GUT-LIVER AXIS 

The gut-liver axis (GLA) refers to the interaction between gut microbes and the liver. It functions to relay signals initiated by 
diet, genetics, and environmental stimuli via the hepatic portal vein to the liver and intestines. This feedback loop plays valuable 
roles in health such as nutrient secretion and absorption, dissemination of toxins, and maintaining gut and liver homeostasis. 
Disruption of the GLA contributes to conditions such as obesity, fatty liver disease, and chronic inflammation, which have 
become abundant among society. One potential intervention is through the use of next generation probiotics to alter the 
composition of our gut microbiome. Specialized anaerobic and enrichment techniques have facilitated the discovery of a 
previously uncultivated organism from the Erysipelotrichaceae family, a new bacterial genus tentatively called GR63. While little 
is known about this organism, genome mining has revealed information on its taxonomy, phylogenetic relationships, and 
functional abilities that suggest this microbe could serve as a probiotic therapeutic for the reversal of GLA pathogenicity. 16S 
rRNA gene sequencing has revealed a low nucleotide similarity (89.57%) to the nearest phylogenetic neighbor of GR63, 
Dubosiella newyorkensis. Previous microbiome studies have indicated D. newyorkensis is involved in several mechanisms related 
to improved health, including increased longevity and cognitive function. In silico data gathered from our genomic insights have 
also suggested involvement in the protection against non-alcoholic fatty liver disease (NAFLD). Further polyphasic 
characterization of this novel genus is currently underway. Future work will be aimed at elucidating the potential probiotic 
mechanisms of GR63 using animal models. With the potential to enhance clinical care, microbial therapies offer a targeted 
solution to improve the interconnectedness of the gut-liver axis for improved functionality as the future of precision medicine. 

Samara Rich and Malcolm L. McCallum (Langston University) 

*PUBLIC INTEREST IN FOOD SECURITY ISSUES AS REVEALED BY GOOGLE TRENDS 

The interactions among agriculture, biodiversity and food security is an active area of research in the United States. In fact, 
Appalachian food security is extremely dependent on wild game harvest (wild biodiversity) and this is sufficient to provide 
nearly 40% of that state’s food insecure population with red meat for an entire year. Historically, we have observed increases in 
home production and wild-harvested food when food security declined. For example, during the Great Depression, many species 
were virtually eradicated from their ranges due to wild-harvest by out-of-work people. This link between biodiversity and the 
human condition makes understanding the interest in these sources under various economic situations. Meanwhile, no studies 
have addressed non-meat sources or the role of wild-harvest in other regions (Hall et al. 2020), including Oklahoma. Fishing, 
hunting, trapping, gardening and foraging constitute popular activities in the U.S.A. and these support a significant economic 
component of our food system. Food security is a critical problem in Oklahoma, a demographic region where food deserts are 
widely present. We developed an extensive list of terms related to wild-harvested and home-sourced foods. Then, we queried the 
Google Trends database and downloaded the search results. These data were then statistically analyzed to infer trends and 
geographic variation in public interest in these topics. 

Destiny Rickner, Taleeah West, and Malcolm L. McCallum (Langston University) 

*CHARACTERIZATION OF THE SOIL PROFILES WITHIN THE RANGE OF ANURANS 

Amphibians reside at the base of the quadrupeds and represent an important evolutionary step towards terrestrial living, critical 
ecological components of the biosphere, and a group that is of significant conservation concern. Among the many factors driving 
this group’s decline, habitat loss, introduced diseases, and generalized environmental degradation are major components. 
Anurans comprise a charismatic group within the Amphibia, many of which spend a signficant part of their lives in secluded 
abodes within the soils of their habitats. We are well aware that soils are the base of any ecosystem and serve as controllers of the 
kinds of vegetation and therefore, physical structure of habitat in which Anurans reside. Our study seeks to characterize the soil 
distributions of individual species across their range and then create predictive models that may be useful in identifying currently 
unknown populations of these animals. Such information would be vital for future environmental assessments, notices of 
biological opinion, and general restoration ecology activities across the nation. 

Sean Roberts, Payton Meyer, and Dru Pearson (University of Central Oklahoma) 

*LEVERAGING LEAN PRINCIPLES AND SIX SIGMA METHODOLOGY FOR PROCESS OPTIMIZATION (MAXCESS 
INTL.) 

By establishing and integrating lean principles into MAXCESS's operations, our initiative aims to enhance overall efficiency and 
profitability. Moreover, our approach is designed to be resilient to fluctuations in variables, ensuring continued success and 
savings for the company in the long term. To achieve this, the development of comprehensive work instructions paired with a 
poka-yoke (error proofing) device will be utilized to eliminate existing inefficiencies within the organization. Our approach will 
implement a common Lean Six Sigma strategic 5-phase approach, DMAIC (Define, Measure, Analyze, Improve, and Control). 
During the Define, Measure and Analyze phases, we conducted a thorough assessment of the current assembly process, including 
interviews with employees to identify areas for improvement, and created a VSM (Value Stream Map) to help identify these 
areas. In the improvement phase we focused on creating detailed work instructions utilizing lean methodology to improve the 
problem areas identified in the VSM. Specifically, our focus was on optimizing the 29LCYGNUSDIN assembly and testing 
procedures. Through the utilization of two sets of written work and testing instructions and our poka-yoke device, we have aimed 
at streamlining production processes, reduced production time and cost savings should be experienced by MAXCESS Intl. 
Furthermore, the Control phase will ensure the sustainability of these improvements over time. The result for Maxcess and its 
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employees will be a more productive, low pressure work environment that will remain unchanged as the years progress due to the 
standardization factor provided by our lean driven work instructions. 

Ashleigh Ross1 and Cheyanne Olson2 (1Rogers State University; 2Northeastern State University) 

*ANALYSIS OF FISH DIVERSITY IN IMPAIRED STREAMS OF NORTHEASTERN OKLAHOMA 

The growth of industrial and residential areas in Oklahoma have led to an increase of urbanization around small streams. This has 
led to a decline in quality of freshwater habitat and in turn a degradation in the aquatic biotic integrity. Using biotic diversity as 
an indicator for both biotic integrity and habitat health is a common technique used to analyze freshwater ecosystems 
functioning. Freshwater fish may be used as an indicator for stream impairment since they are heavily affected by various water 
quality parameters, are long lived, and are well-studied. Several small, urbanized streams in Northeastern Oklahoma are 
understudied, but are listed on Oklahoma's 303d list for a variety of impairments (E. coli, nutrient levels, etc.). This study used a 
habitat survey and fish collection in several small, impaired streams in Northeastern Oklahoma as a reference for their ecosystem 
health. The fish assemblages were collected using a combination of electrofishing and seining. The results showed low scores 
when assessed using the Shannon-Weiner Diversity Index, Simpson’s Index, and the Oklahoma Index of Biotic Integrity. 
Additionally, urban streams received lower habitat scores. This aligns with the impairments noted by previous study of these 
same sites. These signs of biotic and habitat impairment showcase a need for restoration and conservation efforts regarding these 
types of urban streams. 

Erica J. Ross, Natasha K. Dechant, Matthew Parks, and Jyotisna Saxena (University of Central Oklahoma) 

*PREVALENCE OF ANTIBIOTIC RESISTANT BACTERIA IN OKLAHOMA RIVER AND OVERHOLSER LAKE OF 
OKLAHOMA 

The emergence of antibiotic-resistant bacteria (ARB) is a global health concern. ARB enter the freshwater environments via 
agricultural runoffs, wastewater treatment plants discharge, and leaching from nearby farms. This can be a concern, especially 
when these freshwater ecosystems are used for recreation and drinking. The objective of this study was to assess the presence of 
ARB in the water and sediment samples of Oklahoma River (OKR) and Overholser Lake (OVL). Amoxicillin, ciprofloxacin, and 
tetracycline antibiotics were selected in this study due to their common use in medicine and difference in their mechanism of 
growth inhibition. The sampling site of OKR was chosen for its proximity to the Oklahoma National Stockyard, which is 
recognized as the world’s largest cattle market, while Lake Overholser is a common fishing site. Triplicate water and sediment 
samples were collected from the mid-streams of both sites in July 2024. ARB in both water and sediment samples were 
determined using Reasoner's 2A agar. Amoxicillin, ciprofloxacin, and tetracycline concentrations used were 4, 2 and 8 mg/L. 
Serial dilutions of water and sediment samples were plated on media containing individual antibiotics, as well as no antibiotics 
(control). The plate counts revealed a higher quantity of ARB in sediment than in water samples for both OKR and OVL. 
Besides, more ARB were found in OKR (both water and sediment) when compared with those of OVL. ARB in both OKR and 
OVL samples were present in the order amoxicillin > ciprofloxacin > tetracycline. Control plates demonstrated the highest 
number of bacterial counts for all samples. These results provided insight into the presence of ARB in freshwater ecosystems, 
including free flowing rivers and lake reservoirs. Continued research in this area could provide insights into the fate of ARB in 
freshwater ecosystem and the subsequent development and dissemination of resistance to human pathogens 

Lillian Savage, Pranav Rao, Israel Gentry, Margaret Wojan, Aydin Read, and Caio Martinelle França (Southern Nazarene 
University) 

*MOSQUITO-BORNE DISEASE SURVEILLANCE IN OKLAHOMA (MODSO) 

Central Oklahoma is an ecologically diverse region in the southern Great Plains, and it is crucial to identify potential nidi of 
infection; the spatiotemporal distribution of mosquitoes, where they can acquire pathogens, and their ability to transmit pathogens 
to hosts. We conducted mosquito surveillance during the early (May to July) and late (August to October) seasons in 2024 using 
adult host-seeking CDC Light and BG - Pro traps baited with CO2 as well as CDC’s gravid traps baited with rabbit food pellets 
(0.250 lbs/gal). Female adult mosquitoes were sorted and identified to species using morphological keys; known vectors of 
disease were pooled by site, date of collection, and species containing 5-30 individuals. Purified nucleic acids from the pools 
were tested for the presence of West Nile Virus (WNV) and Saint Louis Encephalitis virus (SLEV). We sampled 17 trapping 
sites across three Oklahoma counties and generated more than 300 unique trapping events and collected approximately 12,200 
mosquitoes from thirty one species representing 5 genera. Culex pipiens complex, which is one of the major WNV vectors, was 
the most abundant species, making up 54.4% of the total mosquito community. Other prominent regional species included Aedes 
vexans (10.6%), Culex erraticus (10.6%), and Aedes albopictus (6.0%). Singleplex TaqMan reverse transcription-quantitative 
polymerase chain reaction (RT-qPCR) assays detected WNV in 4.3% (12/279) and SLEV in 2.5% (7/279) of the mosquito pools. 
Statistical analysis such as analysis of similarities (ANOSIM) and non-metric multidimensional scaling (NMDS) will also be 
utilized to gauge the spatiotemporal relationship between the species that make up the mosquito community, their seasonality and 
land cover characteristics of the region sampled. Understanding the dynamics of the mosquito population has the potential to 
prioritize public health resources and inform mitigation strategies to combat mosquito borne diseases. 

Jeffrey Schoen1, Jingrong Chen2, and Susannah Rankin2 (1University of Oklahoma-Health Sciences, 2Oklahoma Medical 
Research Foundation) 

**DIRECT DNA BINDING BY ESCO1 ALTERS CHROMOSOME STRUCTURE 

Proper organization of DNA is essential for normal cellular function and is commonly perturbed in disease. ESCO1 is an 
acetyltransferase that regulates DNA organization and gene expression. It does this by modifying the Smc3 subunit of the 
Cohesin complex, a master regulator of genome architecture. Although ESCO1 is enriched at the base of chromatin loops in a 
Cohesin-dependent manner, precisely how it interacts with chromatin is unknown. To better understand how ESCO1 regulates 
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DNA organization, we investigated its interaction with chromatin. Here, we found that the basic and intrinsically disordered tail 
of ESCO1 binds DNA with very high affinity, likely through electrostatic interaction. Neutralization of positive residues in the 
N-tail reduced both DNA binding in vitro and association of the enzyme with chromatin in cells. We also found that tethering this 
DNA binding tail of ESCO1 in the nucleus results in gross local rearrangement of chromatin. Strikingly, this rearrangement 
occurs independently of ESCO1 acetyltransferase activity and does not require Cohesin. Defects in DNA binding do not affect 
total SMC3 acetylation or sister chromatid cohesion, suggesting that ESCO1-dependent acetylation can occur independently of 
direct chromatin association. We conclude that the intrinsically disordered tail of ESCO1 binds DNA with both high affinity and 
turnover, but surprisingly, this DNA binding by the enzyme has little impact on its catalytic activity. Our data show that ESCO1 
directly regulates chromatin organization through interaction with DNA, in a manner that is both independent of its catalytic 
activity and of the Cohesin complex. ESCO1 is thus a dual function regulator of nuclear organization. 

Christian Sears1 and Lauren A. Zenewicz2 (1Oklahoma Christian University; 2The University of Oklahoma Health Sciences 
Center) 

*INVESTIGATING THE EFFECTS OF METABOLITES ON GROUP 3 INNATE LYMPHOCYTE (ILC3) FUNCTION 

Group 3 innate lymphocytes (ILC3s) are rare immune cells located in mucosal tissues, particularly in the gastrointestinal (GI) 
tract. They produce the cytokine interleukin-22 (IL-22), which protects the GI epithelium during inflammation and infection. 
Clostridioides difficile is a spore-forming bacterium that upon germination can cause infection and inflammation of the colon. 
ILC3s secrete IL-22 to respond to the inflammation caused by C. difficile and protect the host. Taurine, cholic acid, sodium 
taurocholate, and D-alanine are all known to affect C. difficile germination. We hypothesized that each compound would 
modulate ILC3 function. To model ILC3s, which are very rare and difficult to obtain, we used mouse natural killer type 3 (MNK-
3) cells, an ILC3-like cell line. When activated, this cell line secretes high IL-22 levels. We designated groups of cells with a 
vehicle control, a group with the cytokine interleukin-1β (IL-1β) to activate the MNK-3 cells, a group treated with the compound 
of interest, and a group treated with the compound and IL-1β. We incubated the plate overnight. We used enzyme-linked 
immunosorbent assay (ELISA) to quantitate IL-22 levels in the supernatants. Taurine, sodium taurocholate and D-alanine did not 
have any significant effect on the cells’ IL-22 production either in steady-state or after IL-1β-mediated activation. Differing 
results were obtained in independent experiments with cholic acid. Cholic acid decreased the IL-1β-mediated IL-22 production in 
MNK-3 cells, increased the IL-1β-mediated IL-22 production in MNK-3 cells, and did not have any significant effect on the 
cells’ IL-22 production.  Since there was variation in the significance of the results, no conclusions could be drawn regarding the 
effects of these metabolites on ILC3s. 

Rashna Sharmeen Shama and Avishek Mitra (Oklahoma State University-Stillwater) 

**ROLE OF THE TRANSCRIPTION FACTOR ZUR IN UTILIZING HEME AS AN IRON SOURCE IN MYCOBACTERIUM 
TUBERCULOSIS 

Mycobacterium tuberculosis (Mtb) is a lung pathogen that infects and kills ~1.5 million people every year. Iron acquisition from 
the host and regulating genes to acquire host iron is key for Mtb survival within the host. In iron replete condition, iron 
acquisition genes are not highly expressed, and in iron restrictive condition, these genes are significantly upregulated. 
Transcriptional regulators govern the whole system by sensing iron levels in the cellular environment and binding DNA to either 
repress or de-repress gene expression. Among the metallo-regulatory transcription factors, Zur is known to bind zinc and play a 
role in zinc homeostasis. However, recent studies have shown that deletion of zur also significantly reduces growth of Mtb in the 
presence of heme as the sole iron source. Since Zur is a transcription factor, we hypothesize that deletion of zur leads to 
differential expression of specific genes that are required for heme utilization in Mtb. To identify these putative Zur-dependent 
heme regulon genes, we analyzed the transcriptome of WT Mtb and Δzur grown in FeCi (control non-heme iron) and heme, and 
categorized  the heme upregulated and downregulated genes of significance in Δzur compared to WT. The goal of my project is 
to determine which of these Zur-dependent heme genes are affecting Mtb heme utilization and to further determine indirect roles 
of Zur in heme homeostasis. 

Christen D. Shelton (Rogers State University) 

OUT OF AFRICA: PALEONTOLOGICAL RESEARCH AND DISCOVERIES MADE WHILE RESIDING IN SOUTH 
AFRICA 

South Africa is known for its diverse fossil record spanning from the Paleozoic through to the Stone Age. I resided for two years 
in South Africa to study the animal group known as the Dinocephalians. This is a continuation of the paleohistological research 
started in Germany while investigating fibrolamellar bone (FLB) tissue in the basal mammal-like reptiles. Dinocephalians are a 
group of Therapsids (mammal like reptiles of Middle Permian that evolved from the Pelycosaurs of the Lower Permian). This 
work produced four publications showing results of consumptive sampling in Anteosurus, Moschops, Keratocephalus, 
Struthiocephalus, and Jonkeria. Findings revealed the vast presence of FLB which appears to be convergent in the mammalian 
line. This research revealed the first case of osteomyelitis in Dinocephalians. It has been previously discovered in Pelycosaurs 
and modern mammals. Additionally, participation in expeditions allowed further discoveries and contributions to South Africa’s 
rich prehistory. I co-discovered half of a skull of one of the rarest dinocephalians, Criocephalosurus. The other half was found by 
the current curator of non-mammalian tetrapods at the London Natural History Museum. This discovery help extend the known 
biogeographic range of the Tapinocephalus Assemblage Zone from Abrahamskrall Formation up into the Teekloof Formation 
deposited when this land was part of Gondwana. Additionally, participation in two expeditions to KwaZulu Natal to recover 
fossil material of a rare Cretaceous sea turtle reported in the 1970’s by an Ammonite researcher on the shores of St. Lucia Lake. 
This is the fourth known example of a dermochelyid turtle in all of the African continent. On the final expedition, the second 
known remains of a Plioplatecarpine mosasaur from South Africa were found. The first  mosasaur fossil from South Africa was 
discovered in 1901. All fossil material is housed in the vertebrate paleontology collection of the Iziko Museum of Cape Town. 
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Sarah Short and Chad King (University of Central Oklahoma) 

**CHARACTERIZING A CROSS TIMBERS FOREST IN TULSA, OKLAHOMA 

The Turkey Mountain Urban Wilderness Area, in Tulsa, Oklahoma, is a park within a remnant forest of the historic range of 
Oklahoma’s Cross Timbers. This region is an ecotone between the Eastern Deciduous Forests and the Great Plains to the west. 
This mosaic of grassland, savanna, and woodland has gone through increasing successional changes and vegetative 
homogenization as a result of anthropogenic influences. Urbanization and fire suppression are some of the largest factors 
responsible for this shrinking habitat. These forests are largely dominated by post oak (Quercus stellata) and blackjack oak 
(Quercus marilandica), which are shade intolerant and were historically dependent on frequent, low-intensity fires for 
regeneration and recruitment. Recent studies have observed decreases in understory oaks, indicating potential for successional 
changes within these habitats. This study aims to characterize the current forest composition of Turkey Mountain, predict 
potential changes in composition, and compare species variability throughout the park. Overstory trees within circular plots were 
identified and measured, and increment cores were collected in each plot. Understory trees within nested plots were identified 
and counted. Increment cores were cross-dated and measured to determine growth patterns and establishment rates. Importance 
values were calculated for each species. So far, importance values show that post oak dominates the overstory, with hickory 
(Carya sp.) and Elm (Ulmus sp.) being sub-dominant. Results have been consistent with previous studies within Oklahoma’s 
Cross Timbers forests, with very few post oak saplings. This could indicate future shifts of the forest from being dominated by 
post oak to being dominated by non-oak species. 

Gagandeep Singh, Mack Harvey, Josh Kaste, and Alex Han (University of Central Oklahoma) 

*PLATFORM FOR CUSTOM-FIT MASK FOR PATIENTS UNDERGOING VITILIGO TREATMENT 

Vitiligo is an acquired skin disorder characterized by depigmented patches due to the loss of melanocytes. Managing vitiligo 
poses a challenge as the extent and distribution of affected skin can change unpredictably. Targeted ultraviolet B (UVB) therapy, 
which uses high-energy UV light to stimulate melanocytes in vitiligo-affected areas, is a common treatment. However, protecting 
healthy skin from UV exposure during therapy is crucial, especially in pediatric patients where movement restrictions are 
difficult. This study addresses the development of a custom UV-resistant mask designed to safeguard healthy skin during UV 
therapy, with a focus on pediatric applications. The research aimed to assess the mask's effectiveness in blocking UV radiation 
while ensuring comfort and practicality for one-time use. Using 3D scanning technology, we created personalized masks tailored 
to each patient’s facial structure and vitiligo areas. The masks were tested for UV-blocking efficiency, comfort, and durability. 
Our approach integrated 3D modeling and material testing, drawing on techniques from the entertainment industry where custom 
facial prosthetics are frequently used. We evaluated various materials for UV resistance, flexibility, and tear strength to determine 
the best options for patient comfort and protection. Preliminary results indicate that the UV-blocking mask effectively reduces 
UV exposure to unaffected skin and provides a comfortable fit during therapy. This development could significantly enhance the 
quality of life for individuals with vitiligo by offering a practical solution to protect healthy skin. Additionally, it opens avenues 
for further research in UV-blocking technologies across dermatology, contributing to advancements in patient care. 

Chance Smith, Maverick Smith, Mark West, Grayson Bromlow, and Zach Jones (Southwestern Oklahoma State University) 

*WOODY BRUSH FIRE RESPONSES IN A WESTERN OKLAHOMA RANGELAND 

When prescribed fire is utilized to control invading tree species in rangelands in concert with grazing, it can provide an increase 
in grass cover concomitant with a reduction in tree cover. However, over time a lack of woody browsing may lead to increases in 
brush cover that may outcompete grass species.  Following a prescribed 2022 fire to reduce woody species’ abundance, we 
measured post-fire Smooth Sumac (Rhus glabra) characteristics along a transitional sumac edge from interior, stand-edge, and 
exterior quadrats. Key aspects we measured at all three transition stages included stem counts (both fire-killed and alive post-
fire), bare ground percentage, basal and canopy level woody stem counts, and stem heights for both live and dead stems. Our 
results indicated that the ratio of dead to live sumac stems was not different along the stand transition, however the relative height 
of alive vs. dead stems increased from interior through stand-edge to exterior quadrats. Average stem counts and heights were 
greatest on interior quadrats, while bare ground was greatest at stand-edge quadrats. Apparently, prescribed fire in the absence of 
woody browsers may invigorate sumac stand expansion and persistence. 

Keenan Smith1, Doyin Shittu2, and Huaxiang Fu2 (1East Central University; 2University of Arkansas) 

*DETERMINING THE IMPORTANT COEFFICIENTS IN THE LANDAU-GINZBURG THEORY FOR PBTIO3 AND 
BATIO3 USING FIRST PRINCIPLE CALCULATIONS 

The transition of a crystal from its paraelectric state to its ferroelectric state is of the second order and can readily be described by 
the Landau-Ginzburg theory for phase transitions, using the polarization P as the order parameter. Of interest in this project are 
the popular perovskites PbTiO3 and BaTiO3, which we keep the crystal’s square base while varying the c/a value. The goal is to 
determine the coefficients in the free energy F(P) = AP2+BP4+CP6+D(dP/dz)2. Using the Quantum ESPRESSO package to run 
Density Functional Theory and Berry-Phase calculations, we can determine the ground-state energy Etot and polarization P 
produced at these varying geometries, respectively. Accounting for symmetry, we approximate the Etot(P) curve using a sixth-
order polynomial to determine the first three coefficients. We then take two cells of varying c/a, join the face to face, and use the 
total energy of the system to solve for D. 
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Kynzi Smith1, Serene Lim1, Wan-Hsin Hsueh2, Claire Hodges3, Christopher Vuong1, Lauren Hughes1, and I-Hsiu Huang1 
(1Oklahoma State University-Center for Health Sciences; 2National Cheng Kung University, Tainan, Taiwan; 3Southeastern 
Oklahoma State University) 

**DECODING FUSOBACTERIUM NUCLEATUM’S CARCINOGENIC TRAITS IN ORAL AND COLORECTAL CANCER 
THROUGH CLINICAL ISOLATES 

Fusobacterium nucleatum, a gram-negative oral commensal in humans, has been shown to progress colorectal cancer (CRC) and 
result in poor prognosis. CRC ranks fourth among most prevalent cancers and cancer-related deaths in both men and women in 
the United States. Various virulence mechanisms are used by F. nucleatum contributing to CRC progression, aiding in host tissue 
invasion and modulating host immune response. One virulence factor identified in F. nucleatum CRC progression is FadA 
adhesion. Increased FadA induces and upregulates oncogenic and inflammatory genes to stimulate CRC tumor growth. To 
determine F. nucleatum virulence spectrum, we successfully isolated 11 oral squamous cell carcinoma (OSCC) and 16 non-
OSCC isolates from patient saliva samples. Our research is focusing on comparing F. nucleatum isolates and how they 
correspond with other factors, such as biofilm formation, antibiotic susceptibility, virulence factor expression, and their role in 
intracellular invasion using treated human colorectal carcinoma cell line (HCT116). Our preliminary data revealed diverse 
variations among clinical F. nucleatum isolates. Very few isolates grew at similar rates compared to wildtype strains. OSCC 
isolate, Ca26503 and non-OSCC isolates, Co31000 and Fn30795 grew significantly slower. OSCC isolates, Ca31576 and 
Ca31431 and non-OSCC isolates, Co26560 and Fn31556 grew at even slower rates than those previously mentioned. Clinical 
isolates exhibited very low biofilm density and no antibiotic resistance except non-OSCC isolate, Fn33060 which displayed 
comparable biofilm thickness. Cancer cell invasion capabilities by OSCC isolates, Ca31576 and Ca31742 were significantly 
higher than other clinical isolates. Non-OSCC isolates, Co25544 and Co25560 exhibited significantly higher effects in promoting 
cancer cell migration in HCT116 cell migration assay. F. nucleatum has a vast genome, suggesting additional unidentified 
virulence genes influencing CRC progression. We plan to perform whole-genome sequencing to analyze genomic differences 
between isolates, aiming to uncover novel virulence factors and further explain F. nucleatum mechanisms in CRC. 

Maverick Smith, Mark West, Grayson Bromlow, Chance Smith, and Zach Jones (Southwestern Oklahoma State University) 

*WOODY BRUSH FIRE RESPONSES IN A WESTERN OKLAHOMA RANGELAND 

When prescribed fire is utilized to control invading tree species in rangelands in concert with grazing, it can provide an increase 
in grass cover concomitant with a reduction in tree cover. However, over time a lack of woody browsing may lead to increases in 
brush cover that may outcompete grass species.  Following a prescribed 2022 fire to reduce woody species’ abundance, we 
measured post-fire Smooth Sumac (Rhus glabra) characteristics along a transitional sumac edge from interior, stand-edge, and 
exterior quadrats. Key aspects we measured at all three transition stages included stem counts (both fire-killed and alive post-
fire), bare ground percentage, basal and canopy level woody stem counts, and stem heights for both live and dead stems. Our 
results indicated that the ratio of dead to live sumac stems was not different along the stand transition, however the relative height 
of alive vs. dead stems increased from interior through stand-edge to exterior quadrats. Average stem counts and heights were 
greatest on interior quadrats, while bare ground was greatest at stand-edge quadrats. Apparently, prescribed fire in the absence of 
woody browsers may invigorate sumac stand expansion and persistence. 

Heather Sparks1, Jackson Taubel1, Lindsey J. Long1, and Nathan T. Mortimer2 (1Oklahoma Christian University; 2Oregon 
State University) 

*ACTIVITY OF WASP VENOM PYRUVATE KINASE 

Parasitic wasps infect hosts by injecting eggs into the body cavity of the host organism. Parasitoid wasps live by stealing 
nutrients from the host. Research into parasitic wasp venom has shown that the venom can inhibit the JAK-STAT pathway in 
Drosophila, a pathway linked to immune disorders and cancer. The overall goal of this experiment was to study how enzyme 
venom pyruvate kinase can alter host metabolism. Enzymes require a substrate to be bound at the active site to catalyze a 
biological reaction. Glycolysis enzymes were studied in this experiment as glycolysis is essential for cellular metabolism. In this 
study, glycolysis enzyme Lactate Dehydrogenase (LDH) was studied to later be used in the determination of the activity of 
venom pyruvate kinase (vPyrK).  LDH was expressed and measured in assays to study its enzymatic activity. Studying the 
enzymatic activity can help researchers understand how wasps induce metabolic change in hosts. Bacterial transformation, 
protein expression, and protein purification produced a sample that was used in kinetic assays. The data retrieved from these 
assays gave insight to the activity of vPyrK. 

Hardy Sperle, Adrianna Teel, Dylan Wolfe, Tj Ramsey, and Zach Jones (Southwestern Oklahoma State University) 

*RODENT COMMUNITIES IN EXOTIC AND NATIVE WESTERN OKLAHOMA GRASSLANDS 

Rodent community diversity is directly influenced by structural vegetative characteristics because each species has unique habitat 
requirements for optimal survival and reproduction. Grassland habitats of Western Oklahoma are varied, with several native and 
exotic grass species of various heights and cover productivity that affect rodent community composition. Some exotic grasses 
crowd out and inhibit the establishment of native grasses; but they provide unique habitat for some native rodent species. Rodents 
are numerically dominant and ecologically important vertebrates in terrestrial ecosystems as they both affect plant community 
structure, and they are an important food resource for predators. Exotic grasses tend to provide heavier and less complex cover 
than native grasses, which often produce mosaics of many species. Our objective was to examine local rodent community 
structure in native and exotic grassland habitats to test whether what we find locally is applicable to more-broadly reported 
similar work elsewhere. In general, we found that some species tolerate a wide range of habitat types, like the Deer mouse 
(Peromyscus maniculatus), some prefer open habitat (e.g., Hispid Pocket mouse (Chaetodipus hispidus)), and others need heavy 
cover to persist (e.g., Cotton Rat (Sigmodon hispidus)). 
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Maverick Stephenson (East Central University) 

*EXTRACTION OF CARVONE FROM SPEARMINT 

Carvone is a monoterpene and can be found in a variety of plants including spearmint (Mentha spicata), dill (Anethum 
graveolens) and caraway (Carum carvi). In addition to its application in the food industries for fragrances and flavoring, it has 
been shown to possess antifungal, antiparasitic, antibacterial, anti-inflammatory, and anticancer activities. In this research project, 
carvone was isolated from spearmint with a Soxhlet extraction using hexane. The crude extract was purified by column 
chromatography using silica gel as the stationary phase and hexane as the mobile phase. The final product was then characterized 
by IR spectroscopy. 

Casady Sublett (Southwestern Oklahoma State University) 

*A SURVEY OF STONEFLY (PLECOPTERA) DIVERSITY IN SOUTHEASTERN OKLAHOMA IN RELATION TO LAND 
USE 

Stoneflies, of the order Plecoptera, are aquatic insects that spend immature stages in water. The highest species diversity of 
Plecoptera is found in temperate regions where the nymphs can be found in lotic, cooler streams.  Stoneflies serve as reliable 
indicators of stream health and vitality due to their intolerance to pollution and environmental changes. The ecology of streams 
can be affected by changes in land use. Agriculture and urbanization can contribute to pollution and habitat degradation. In this 
study, we surveyed stoneflies in southeastern Oklahoma streams and rivers and assessed how land use affects plecopteran 
diversity. We will share patterns of how land use and water quality measures are related to plecopteran diversity and abundance. 

Caleb Swearingen, Richard Huynh, Chris Lewis, and Josh Jackson (University of Central Oklahoma) 

*MAXCESS PRODUCT DEVELOPMENT 

Web tension controllers are indispensable components in industries such as food packaging and toilet paper manufacturing, 
serving a critical role in maintaining product quality and consistency. Widely utilized by companies worldwide, including those 
within Maxcess' portfolio, these controllers ensure precise tension levels in the materials processed. It is important to improve the 
web tension control product to save time and money for Maxcess and its employees. The primary focus is on optimizing 
efficiency and reducing operational costs for end-users. Building upon Maxcess' current product Cygnus, the project aimed to 
address key challenges faced by manufacturers, including the need for technological improvement, ease of operation, and cost-
effectiveness. Through extensive research and collaboration with industry advisors, we identified opportunities for improvement 
and developed a comprehensive strategy to elevate the performance and usability of web tension controllers. The redesigned web 
tension controller will improve manufacturing operations by providing enhanced functionality and realtime insights into tension 
variations. This innovation not only increases efficiency and reduces material waste but also allows manufacturers to maintain 
optimal tension levels without compromising productivity. By integrating data acquisition methods, operators can swiftly adjust 
settings, ensuring smooth production processes and minimizing downtime. The enhanced web tension controller offers Maxcess 
the opportunity to elevate their operations, optimize resources, and drive growth. 

Hope Swor, Lauren Yarnell, Lindsey J. Long, Nathan Mortimer, Carrie Marean-Reardon, and Michael Youkhateh 
(Oklahoma Christian University) 

*WASP'S UP WITH THIS ENZYME 

The type of wasp being investigated is the parasitoid wasp, which has the ability to infect a host with an egg and venom. The 
wasp egg is able to live in the host because parasitoid wasps have specialized venom that can alter the host’s immunity, 
metabolism, behaviors, and physiology to benefit the growth of the egg. The enzyme that is being investigated is Pyruvate Kinase 
from Ganaspis hookeri (vPyrK). Under normal conditions, these enzymes play a role in the catalyzation and conversion of ADP 
to ATP in the glycolysis pathway. Pyruvate kinase catalyzes the transfer of a phosphate group from PEP to ADP yielding one 
molecule of pyruvate and ATP, which is used as energy in glycolysis. All of the venom orthologs in the protein are expected to 
be active due to the conservation of the amino acids at each active site, none of the venom orthologs are expected to be inactive 
because all of the amino acids have active site residue.The methodology for this experiment was transformation, protein 
expression, a western blot, Ni-NTA purification of the target protein, and kinetic assays to determine optimal amounts of 
substrate and enzyme and enzyme activity. Focus was placed on the tenth step of the glycolysis pathway, with the conversion of 
PEP and ADP to pyruvate and ATP by pyruvate kinase. The substrate pyruvate cannot be directly measured, to compensate for 
this the conversion of NADH to NAD+ was measured. After all of these methods were completed our hypothesis was not 
supported. 

Jackson Taubel1, Heather Sparks1, Lindsey J. Long1, and Nathan T. Mortimer2 (1Oklahoma Christian University; 2Oregon 
State University) 

*ACTIVITY OF WASP VENOM PYRUVATE KINASE 

Parasitic wasps infect hosts by injecting eggs into the body cavity of the host organism. Parasitoid wasps live by stealing 
nutrients from the host. Research into parasitic wasp venom has shown that the venom can inhibit the JAK-STAT pathway in 
Drosophila, a pathway linked to immune disorders and cancer. The overall goal of this experiment was to study how enzyme 
venom pyruvate kinase can alter host metabolism. Enzymes require a substrate to be bound at the active site to catalyze a 
biological reaction. Glycolysis enzymes were studied in this experiment as glycolysis is essential for cellular metabolism. In this 
study, glycolysis enzyme Lactate Dehydrogenase (LDH) was studied to later be used in the determination of the activity of 
venom pyruvate kinase (vPyrK).  LDH was expressed and measured in assays to study its enzymatic activity. Studying the 
enzymatic activity can help researchers understand how wasps induce metabolic change in hosts. Bacterial transformation, 
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protein expression, and protein purification produced a sample that was used in kinetic assays. The data retrieved from these 
assays gave insight to the activity of vPyrK. 

Adrianna Teel, Hardy Sperle, Dylan Wolfe, Tj Ramsey, and Zach Jones (Southwestern Oklahoma State University) 

*RODENT COMMUNITIES IN EXOTIC AND NATIVE WESTERN OKLAHOMA GRASSLANDS 

Rodent community diversity is directly influenced by structural vegetative characteristics because each species has unique habitat 
requirements for optimal survival and reproduction. Grassland habitats of Western Oklahoma are varied, with several native and 
exotic grass species of various heights and cover productivity that affect rodent community composition. Some exotic grasses 
crowd out and inhibit the establishment of native grasses; but they provide unique habitat for some native rodent species. Rodents 
are numerically dominant and ecologically important vertebrates in terrestrial ecosystems as they both affect plant community 
structure, and they are an important food resource for predators. Exotic grasses tend to provide heavier and less complex cover 
than native grasses, which often produce mosaics of many species. Our objective was to examine local rodent community 
structure in native and exotic grassland habitats to test whether what we find locally is applicable to more-broadly reported 
similar work elsewhere. In general, we found that some species tolerate a wide range of habitat types, like the Deer mouse 
(Peromyscus maniculatus), some prefer open habitat (e.g., Hispid Pocket mouse (Chaetodipus hispidus)), and others need heavy 
cover to persist (e.g., Cotton Rat (Sigmodon hispidus)). 

Shaw Thornton (Northeastern State University) 

*MULTI-STEP MICROWAVE ASSISTED SYNTHESIS OF SULPHATHIAZOLE 

My research was based on previous research performed by Auckland University in New Zealand, which focused on performing 
an Organic Chemistry 2 lab that synthesized Sulphathiazole without using toxic Pyridine. The synthesis of Sulphathiazole had 
been common in Organic Chemistry labs until around 2000 when this lab was rendered hazardous due to Pyridine’s toxicity, but 
the Auckland University research allowed this laboratory procedure to be utilized once again. My research sought to further 
improve this lab procedure by implementing microwave assisted heating to improve reaction times, percent yields, and quality of 
product. During our research, we performed the lab procedure using the Auckland University procedure without making any 
changes to get baseline statistics for percent yield, quality of product, and reaction times. Then once this was determined, we 
began implementing microwave assisted synthesis to determine ideal microwave reaction times, and eventually plan on writing 
up a lab procedure with our data that should be usable by Organic Chemistry 2 labs to be completed over 2 lab periods. 

Rachel Uhlig and Rickey Cothran (Southwestern Oklahoma State University) 

*THE EFFECT OF FEMALE MATE CHOICE ON OFFSPRING SEX RATIOS IN A FRESHWATER AMPHIPOD SPECIES 

Theory predicts even sex ratios because parents always benefit from producing the rarer sex. However, deviations in nature may 
occur to maximize reproductive success. On an individual brood basis, females may allocate resources to the offspring sex that 
returns the most fitness. We hypothesized that choosy females bias sex ratio of broods in favor of sons. Amphipods (Hyalella sp.) 
were used as it’s possible to identify chosen mates because they physically pair for a short period before copulation. We collected 
mating pairs and a background sample of amphipods from a freshwater spring. Half of the females were separated and re-paired 
with their original mate—i.e. they chose their mate. The other half of the females were separated and assigned a new male 
randomly from the background sample. Each pair was placed in a jar inside of an environmental chamber. We checked the pairs 
three times weekly and recorded offspring sex ratios. As predicted, choosy females produced a higher proportion of sons in their 
broods than females mated at random. This strategy allows females to maximize fitness by investing in sons only when high-
quality mates are present in a mating system characterized by strong sexual selection on males. 

Rachel Uhlig, Madilyn Crisp, and McKaegan Gregory (Southwestern Oklahoma State University) 

*NATURAL HISTORY NECROMANCY: AN ANALYSIS OF A SPECIMEN REHYDRATION METHOD 

Biological collections are used in research, education, and as a way to understand historical events. Despite their importance, 
specimens are likely to deteriorate over time, a situation that can be aggravated if storage and preservation conditions are not 
ideal. The main threat to wet specimens is desiccation caused by poor seals or lids. Damaged specimens may become brittle, 
resulting in irreversible damage to the organisms that can lead to the formation of a flaky white crust. Specimens damaged by 
desiccation can be restored if proper rehydration methods are implemented. A technique proposed by Singer and collaborators 
(2014) includes an initial stage where specimens are placed above water to regain moisture through condensation. In subsequent 
stages, the specimens are gradually subjected to increasing concentrations of ethanol until they reach the recommended 
concentration for preservation. We provide an overview of various rehydration times across different taxonomic groups. Our 
museum adapted the original protocol by incorporating a mixed approach using large sealed bins and individual specimen jars, 
allowing us to increase rehydration capacity and reduce human error. However, we encountered challenges related to differing 
rehydration times, seal degradation and mold. In total, we rehydrated around 270 specimens. We have measured a subset of the 
rehydration time required between the following specimen categories: amphibians, lizards, snakes, and fish. Amphibians required 
the longest rehydration time (M=19.8 , N=18), followed by lizards (M=18.0 , N=8), snakes (M=10.7, N=15), and fish (M=9.5, 
N=42). Overall, we successfully increased the efficiency of the previous method from 1 specimen to around 16 per container, 
with a total of 64 specimens rehydrating at a time. For our future research with this project, we are completing our analysis of 
rehydration times and evaluating the efficiency of our methodology. 
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Ross Vandaveer and Jenna Messick (University of Central Oklahoma) 

*GERMINATION EFFECTS OF COLD TREATMENT ON CIRSIUM ALTISSIUM SEEDS 

Cirsium altissium (tall thistle) is a resilient biennial native to central and eastern United States. It grows in full sun, but is 
somewhat shade tolerant. C. altissium can grow from 3-8’ tall, and can be found in a variety of habitats, including open 
deciduous forests, tallgrass prairies, marshes, and meadows. Tall thistle supports a wide variety of organisms, from pollinators 
such as bees and butterflies, leaf eating invertebrates, and green lynx spiders that prey on those smaller invertebrates. This 
experiment focused on three different methods of stratification and the germination yield of each method. Three replicate trays of 
48 seeds each were used for the three stratification treatments tested. The first set of trays were subjected to seven weeks of cold 
stratification in a refrigerator set at 5.6°C (42°F). The second set received four weeks of cold stratification, and the third set 
received no cold treatment. The trays were checked every other day and watered as needed to maintain soil moisture levels. Date 
of germination was recorded for each seed. The experiment lasted 56 days, and if any seeds had not germinated by the 56 th  day, 
they were recorded as deeply dormant. Survival analysis was conducted in R to determine which stratification treatment had the 
highest number of seeds germinate. The seeds that received four weeks of cold stratification had the highest germination rate with 
38 seeds germinating. The seeds with no cold treatment had 32 seeds germinate. After seven weeks of cold stratification 11 seeds 
germinated. We conclude that three to four weeks of cold stratification is optimal while a longer cold stratification treatment 
induces a deeper dormancy. 

Melville B. Vaughan, Amanda Waters, Dariana Hashemi, and Sunghyeok Ko (University of Central Oklahoma) 

MARINE SPONGE EXTRACT-TREATED FIBROBLASTS DEMONSTRATE UNIQUE MICROTUBULE TANGLE FOCI 

The objective of this study was to determine if microtubule disrupting drugs such as nocodazole and vinblastine would 
demonstrate isolated foci of tangle-staining properties as seen with a marine sponge extract. We used immunocytochemistry to 
identify beta-tubulin and other microtubule-related proteins such as gamma-tubulin, ninein and EB3. Human dermal fibroblasts 
were cultured for 48 hours in the presence of the marine sponge extract/DMSO or other microtubule disrupting compounds. The 
appearance of brightly concentrated tangles (approximately 8-12 spots per cell cytoplasm) were observed in the marine sponge 
extract treatment but not the other tested compounds. One tangle spot co-localized with gamma tubulin, ninein and EB3, 
suggesting this was the centrosomal microtubule organizing center. Other tangle spots did not stain for any of the 3 tested 
proteins. We plan to study other microtubule nucleation-associated proteins to determine if some of these tangles are non-
centrosomal microtubule organizing centers. 

Elizabeth Walker, Nam Lu, Amber Nguyen, and Paul A Lawson (University of Oklahoma-Norman) 

*RECOVERY AND CULTIVATION OF BAT MICROBIOME ASSOCIATED MICROBES 

Bats have a noteworthy presence in the discovery of novel organisms because they make up 21% of all mammalian species but 
only a few novel species have been described to date. In addition, their GI tracts are very different from other mammals so short 
that it only takes 15-30 minutes for food to be processed and excreted. However, they have not been widely explored and are 
drastically under characterized with the focus on the viral and bacterial pathogen load they contain. Multiple anoxic enrichments 
were prepared in serum bottles using dried crushed mealworm powder as sole substrates and incubated for 3 days at 30°C. After 
incubation, 100 μl of the culture was anoxically transferred into fresh media, which was then repeated 2 more times. After the 
final incubation, 100 μl of the enrichment was then transferred onto fastidious anaerobe agar (FFA) and incubated for 3 days at 
30°C. Pure isolates were obtained from repeated subculturing and were selected based on colony morphology and Gram reaction. 
An isolate was isolated that was anaerobic, Gram-stain negative with a filamentous morphology. Future work will involve whole 
genome sequencing for candidate novel isolates, morphological, biochemical, physiological and chemotaxonomic analysis. 

Keshawn Wallace, Berk Uysal, and Sundar Madihally (Oklahoma State University-Stillwater) 

*REPLICATING VASCULATURE USING COAXIAL 3D PRINTING OF GELATIN-ALGINATE HYDROGELS 

From skin and bone grafts to complete organ replication, 3D bioprinted cellular structures in medicine are continually advancing. 
Our primary focus is replicating human vasculature. Gelatin is a highly biocompatible polymer that allows cell adhesion and 
growth.  However, printing gelatin is difficult without chemical modifications. Hence, it has been blended with other polymers 
such as chitosan and sodium alginate.  Printed alginate is typically crosslinked using a bath and solution of calcium chloride. 
Furthermore, previous studies using coaxial printing have remained within a core needle size of 20-30G. Needles that are smaller 
than this have been shown to require a printing pressure that is high enough to denature cells involved in the process. However, it 
is necessary to broaden our ability to replicate these structures, as the human body includes veins and arteries as small as 10 
micrometers. This project aimed to evaluate the possibility of producing 10 micrometer vascular structures by coaxially printing 
gelatin-alginate. First, gelatin-alginate formulations that are conducive to 3D printing were explored. Post-printing, the gelation 
characteristics and rheology of the solution were analyzed to determine shear-stress levels. Multiple core solutions were tested 
along with varying flowrates and stability of the fibers.  Formed fibers were analyzed by taking microscopic images.  Also, the 
possibility of printing these solutions with cells was tested using liver sinusoidal endothelial cells. These results show potential 
for being able to use the formulations in the development of vascular structures. 

Jess Warr, Richard Dolman, and Christopher G. Goodchild (University of Central Oklahoma) 

**ECOLOGICAL DISTURBANCE IN THE ANTHROPOCENE: LEGACY EFFECTS OF ORPHANED WELLS ON 
METABOLIC PHENOTYPE OF FREE-LIVING RODENTS AND VEGETATIVE COMMUNITY 

While catastrophic large marine oil spills often receive considerable media attention, smaller-scale inland spills occur much more 
frequently, resulting in legacy polycyclic aromatic hydrocarbon (PAH) contamination. Oklahoma currently has 15,965 
documented orphaned oil rigs that were operated under less regulatory oversight. Oklahoma Energy Resources Board (OERB) is 
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working diligently to plug orphaned wells. However, the toxic legacy effects on surrounding ecosystems are not well understood. 
Using two separate field sites in Payne County Oklahoma, we assessed site-specific disturbance by conducting vegetative surveys 
to generate Floristic Quality Assessments (FQAs) for each site. Further, we measured hematological damage, immune traits, and 
organismal metabolic rates in free-living deer mice (Peromyscus maniculatus) populations inhabiting sites with orphaned wells. 
Collectively, these data will allow us to evaluate the legacy effects of unplugged oil wells on the vegetative community and 
physiology of resident deer mice. 

Hannah C. Watson (University of Central Oklahoma) 

*EXTRAPOLATING DATA FOR THE BIODIVERSITY OF HANTAVIRUS RESERVOIRS IN GYPSUM HILLS OF 
OKLAHOMA 

Anthropogenic climate changes will force internal migration of farmers, forestry personnel, and adjacent ranching specialties 
who dwell within coastal landscapes that require rural verdant grasslands for their survival. Agrarian migration inland warrants 
concerns about interactions with reservoirs for pathogenic agents such as Sin Nombre Hantavirus (SNV) as the rodent vectors 
migrate inside homes and barns. Surveying rural ecology of Gypsum Hills in western Oklahoma is vital in predicting vector 
interactions and analyzing the number of species that could potentially spread hantavirus to humans.  Between seasonal collection 
trips at the UCO Selman Living Laboratory, blood samples will be processed with rapid peroxidase enzyme-linked 
immunosorbent assay (PAGEIA) to screen for SNV antibody-positive individuals. Polymerase Chain Reaction will be used to 
detect specific RNA within the sample. This project will contribute to the comprehensive picture of Hantavirus presence in 
Western Oklahoma. Understanding how the virus is occurring in this landscape is important for future human migratory events in 
this region. This study will allow for informed predictions of which species pose the biggest potential threat to humans in rural 
Oklahoma. 

Alex Webb, Melville Vaughan, Austin Aduddell, Matthew Roberts, and Christopher G. Goodchild (University of Central 
Oklahoma) 

*EXPOSURE TO ‘ALTERNATIVE’ FLAME RETARDANTS ALTERS RAT AORTIC SMOOTH MUSCLE CELL 
FUNCTION IN VITRO AND DECREASES HEART RATE IN OVO 

Flame retardants are routinely incorporated into common household items, including furniture, car seats, and crib mattresses, to 
enhance fire safety. In 2004, concerns regarding the toxicity of traditional flame retardants, such as polybrominated diphenyl 
ethers (PBDEs), led to their replacement with 'alternative' flame retardants. However, the potential toxicity of these alternatives 
remains largely unknown. A particular concern is the risk of maternal transfer to the developing embryo, as these flame 
retardants have been detected in breast milk and placental fluid of pregnant women. In utero exposure to alternative flame 
retardants may lead to congenital defects, especially if exposure occurs during early embryonic development, which involves 
sensitive processes. This study focused on the potential effects of two alternative flame retardants, Triphenyl phosphate (TPP) 
and Tris 2-chloroethyl phosphate (TCEP), on arterial wall development. We employed in vitro tests, including wound scrape 
migration assays and microscopy, to assess cell migration and proliferation. To better understand adverse outcomes on cardiac 
function, we conducted in ovo experiments with chicken embryos to examine the effects of TPP and TCEP on embryonic heart 
rate and organ mass. Our findings suggest that TPP and TCEP may inhibit aortic smooth muscle cell function, which could 
potentially impact proper heart development and function. These results underscore the importance of further investigation into 
the safety of alternative flame retardants in household products. 

Andrew Wells (East Central University) 

TOPOLOGICAL DATA ANALYSIS ON NBA PLAYER STATISTICS OVER TIME 

We apply a topological data analysis technique to NBA player box score statistics to look at how player roles have changed over 
the history of the league. 

Morgan Wells1, Kayla Nguyen1, Austin Worley1, Lauren Pogue1, Melville Vaughan2, John Nail1, and Christina 
Hendrickson1 (1Oklahoma City University; 2University of Central Oklahoma) 

*DANDELION SEED EXTRACT SUPPRESSES HELA CELL GROWTH BY MODULATING THE WNT/Β-CATENIN 
SIGNALING PATHWAY 

Cancer remains a major health concern, responsible for thousands of deaths each year. Previous research has demonstrated that 
extracts from Dandelion (Taraxacum officinale) — including whole, derivative, and seed extracts — exhibit significant anti-
cancer effects. Dandelion Seed Extract (DSE) has been shown to inhibit the proliferation of HeLa cells by modulating the Wnt/β-
catenin signaling pathway, a crucial regulator of cell growth and development. This study aimed to investigate the impact of DSE 
on HeLa cells and uncover the underlying mechanisms. HeLa and Human Dermal Fibroblast (HDF) cells were treated with 
varying concentrations of DSE (0–2 mg/ml) for 24 hours. To assess cellular responses, cell viability and proliferation assays, 
along with RNA sequencing and quantitative proteomics, were performed. The results showed that DSE significantly reduced 
HeLa cell viability and proliferation while promoting apoptosis in a dose-dependent manner, with minimal effects on HDF cells. 
DSE treatment upregulated AXIN1, a tumor suppressor that negatively regulates the Wnt pathway. Additionally, the expression 
of key components of the Wnt signaling pathway — including Frizzled receptors, β-catenin, transcription factors, and cyclins — 
was downregulated. Transcriptomic analysis revealed the downregulation of 30 genes related to the canonical Wnt signaling 
pathway, further supporting DSE's role in inhibiting this pathway. These findings provide a promising foundation for future 
research into potential cancer treatments. 
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Jamie Welsh (Oklahoma City University) 

*IMPLEMENTING BREWERY QUALITY CONTROL UTILIZING SPECTROPHOTOMETRIC TECHNOLOGY 

In this independent research opportunity, a spectrophotometer was used to measure vicinal diketones (VDK), international bitter 
units (IBU), and standard reference method (SRM, color) for a variety of beer styles at Stonecloud Brewing Co. Each of these 
parameters is unique to style thus giving a beer its distinct flavor. For the process of packaging and presenting the products to the 
public, quality analysis is crucial to maintain the flavor, olfactory, and visual characters unique to each style. During the process 
of fermentation, yeast synthesize the amino acid valine. 2,3 butanedione and 2,3 pentanedione are secreted by-products of this 
synthesis known collectively as VDKs which impart a buttery flavor to beer. As fermentable carbohydrates decrease during 
fermentation, yeast reuptake VDKs and utilize them as an energy source. At Stonecloud, the purpose of this assay is to find the 
point at which yeast has metabolized VDKs to a level below the capacity of organoleptic sensation. Early detection of below 
threshold VDK levels allows beer to be crashed (chilled to 35℉), transferred out of fermenters, and into brite tanks for packaging 
thus freeing up fermenter space and allowing increased production. The purpose of this research presentation is to present lab 
findings on VDKs to explain the assay, how the assay works, and the consequences if the parameter is out of range. Stonecloud’s 
core beers will be highlighted in this project. Alongside the VDK protocol, other spectrophotometer protocols and future projects 
will be highlighted and discussed to reveal how absorbance technology can be incorporated in a local brewery setting. 

Luke West (East Central University) 

*IDENTIFICATION OF MICROBES IN A UNIVERSITY ENVIRONMENT: AN EXPLORATORY STUDY 

Recent events have caused an increase in awareness of bacteria and their ability to transmit themselves from person to surface 
and surface to person. This study was performed to identify what bacteria a person may be exposed to during their day. 
Classrooms from a regional Oklahoman university were chosen as the site of sample collection due to their high volume of traffic 
and relatively long occupancy time by the visitors.Desks were cleaned prior to class to ensure that any samples collected came 
from one day of class. The collected samples had their DNA extracted undergoing PCR with four different sets of general 
bacteria primers. Gel electrophoresis was used to confirm the success of the PCR before the samples were sent to Eurofins 
genomics for sequencing. The sequencing results were manually cleaned and trimmed by overlapping the common sequences 
between the forward and reverse primer. BLASTn was used to analyze chunks of sequencing data 30-45 bases in length and 
identify present bacteria.Upon analysis of the sequencing results, many of the chromographs showed clear evidence of multiple 
present bacterial species. Exact bacteria were unable to be identified However, as even when Blasting different sections and sizes 
of the sequencing results, multiple bacteria showed equal percent identity and E-values. This indicated a high level of conserved 
DNA among the various listed species and made it impossible to determine exact bacterial species present at this time.While 
unable to say exactly what I had several genera appeared significantly more frequently than others. Members of the Escherichia, 
Shigella, Citrobacter, and Erwinia genera were by far the most common bacterial species to appear in the Blast results. While 
further research with more specific primers will be required before specific bacteria can be identified, this research has built a 
strong foundation for future bacterial identification. 

Mark West, Maverick Smith, Grayson Bromlow, Chance Smith, and Zach Jones (Southwestern Oklahoma State University) 

*WOODY BRUSH FIRE RESPONSES IN A WESTERN OKLAHOMA RANGELAND 

When prescribed fire is utilized to control invading tree species in rangelands in concert with grazing, it can provide an increase 
in grass cover concomitant with a reduction in tree cover. However, over time a lack of woody browsing may lead to increases in 
brush cover that may outcompete grass species.  Following a prescribed 2022 fire to reduce woody species’ abundance, we 
measured post-fire Smooth Sumac (Rhus glabra) characteristics along a transitional sumac edge from interior, stand-edge, and 
exterior quadrats. Key aspects we measured at all three transition stages included stem counts (both fire-killed and alive post-
fire), bare ground percentage, basal and canopy level woody stem counts, and stem heights for both live and dead stems. Our 
results indicated that the ratio of dead to live sumac stems was not different along the stand transition, however the relative height 
of alive vs. dead stems increased from interior through stand-edge to exterior quadrats. Average stem counts and heights were 
greatest on interior quadrats, while bare ground was greatest at stand-edge quadrats. Apparently, prescribed fire in the absence of 
woody browsers may invigorate sumac stand expansion and persistence. 

Taleeah West, Destiny Rickner, and Malcolm L. McCallum (Langston University) 

*CHARACTERIZATION OF THE SOIL PROFILES WITHIN THE RANGE OF URODELLANS 

Salamanders are the most basal group of quadrupeds and represent the first evolutionary leap of vertebrates from the aquatic to 
the terrestrial environment. These critical ecological components conservation-relevant amphibians are very secretive with many 
spending much of their time in fossorial settings. Habitat loss, introduced diseases, and generalized environmental degradation 
are major components believed to be driving losses of salamander species and populations. Despite this, very little is known 
about interactions between soil associations and species occurrences with this group. Our study seeks to characterize the soil 
distributions of individual species of salamanders across their range and then create predictive models that may be useful in 
identifying currently unknown populations of these animals. Such information would be vital for future environmental 
assessments, notices of biological opinion, and general restoration ecology activities across the nation. 

Karen Williams (East Central University) 

USING ULTRASOUND TO STUDY PROPERTIES OF RAW HONEY 

Ultrasound is a non-destructive method of obtaining properties of raw honey. This study will obtain the velocity of 1MHz 
ultrasound waves through honey, the acoustic impedance of honey, and the acoustic attenuation coefficient of raw honey.   
Finally, water was introduced to the sample and tested to determine if adulterated honey could be detected easily. The velocity of 



*Undergraduate Presentation      **Graduate Presentation 
52 | P a g e  

raw honey was obtained using distance and time traveled.  Velocity values ranged from 1830 m/s to 2030 m/s for a temperature 
range of 18.4 to 24.5 degrees C.  The acoustic impedance is the product of the density times the velocity.  The acoustic 
impedance was easily obtained using the mass and volume of the honey in the cell with the velocity obtained. Impedance ranged 
from  2.65 Marls  to 2.94 MRayls. The acoustic attenuation of raw honey was obtained using a reflector block, the Gampt 
Echoscope, a 1MHz transducer, and Ascan software. The slope method (Williams, 2015) was used. The slope of the graph of 
attenuation in dB/ MHz versus the distance in mm is the acoustic attenuation coefficient.  All were negative.  They were -51.8, -
147.5, -127.3, -45.69, and -57.77 dB/MHz mm for a temperature range from 18.1 to 24.5 deg C. Cooling overnight as a wider 
range of data was desired is thought to have caused the honey to crystallize; thus causing a wide range of acoustic attenuation 
values the next day (Jost and Peirong).  It was very easy to tell from the velocity data the adulterated honey (18% water by 
volume) was not raw honey.  The velocity of 1MHz ultrasound waves through the adulterated honey was 1590 m/s-far from the 
raw honey velocity values. This study shows promise in using ultrasound to accurately obtain properties of raw honey. 

Annie Wilson (Oral Roberts University) 

*A STUDY OF PHALLUS IMPUDICUS SECRETIONS AND THEIR CYTOTOXIC EFFECT ON ESTROGEN RECEPTOR 
POSITIVE GYNECOLOGICAL CANCERS 

Each year in the United States, around 390,000 women are diagnosed with invasive breast, ovarian, or endometrial cancers—
collectively known as hormone-dependent cancers, whose proliferation is closely linked to the female hormonal system. Standard 
treatments in the U.S., including surgery, radiation, hormone therapies, and chemotherapy, have been life-saving but are often 
associated with severe side effects, particularly with high-dose hormone therapies and chemotherapeutics. In contrast, countries 
like Japan and China incorporate medicinal mushrooms into cancer treatments, with early studies suggesting potential benefits in 
boosting immune function and mitigating treatment side effects. One such medicinal mushroom, Phallus impudicus (the common 
stinkhorn), has been used for centuries in the treatment of tumors, including breast cancer. This project aims to identify 
mycoestrogens and other bioactive compounds within P. impudicusthat exhibit selective cytotoxicity against estrogen-dependent 
cancer cells. The mushroom was cultured in vitro for two weeks, and its secretions were analyzed using fast protein liquid 
chromatography (FPLC). A cell viability assay was conducted to evaluate cytotoxic effects on T-47D estrogen receptor-positive 
(ER+) breast cancer cells, and an enzyme-linked immunosorbent assay (ELISA) was used to detect estradiol-mimicking 
compounds. Future work will involve comparing cytotoxic effects on ER-positive versus ER-negative cell lines, testing other 
estrogen-dependent ovarian and endometrial cancers, and exploring the broader potential of mycoestrogens in women's health. 

Megan L. Wilson, Troy Baird, and Christopher G. Goodchild (University of Central Oklahoma) 

*SPRINT SPEED, HEMATOLOGY, AND ACTIVE METABOLIC RATE OF JUVENILE COLLARED LIZARDS 

Perinatal physiological shifts occur during critical developmental periods and can have long-lasting life-history consequences for 
individual animals. We examined a suite of hematological indices in free-living collared lizards (Crotaphytus collaris) 3-5 weeks 
after hatching in late August-September. Physiological processes (e.g., oxygen delivery to tissues) that directly facilitate energy 
assimilation are likely essential to support the rapid growth during this period that is critical for juveniles to survive their first 
winter brumation. However, the immense pressure for rapid growth also may create a potential tradeoff between mass gain and 
other physiological processes (e.g., investment in immune function). We characterized physiological development in juvenile 
collared lizards by collecting blood samples in August-September 2021-2023 to measure packed cell volume [PCV], hemoglobin, 
mean corpuscular hemoglobin concentration [MCHC]) and leukocyte differentials. Juveniles exhibited lower PCV, hemoglobin, 
and MCHC than adult lizards. However, unlike the sex-specific differences in PCV and hemoglobin observed in adults, 
hematological indices did not differ between juvenile males and females. Preliminary analysis of leukocyte counts for a subset of 
juveniles indicates heterophil:lymphocyte (H:L) ratio is lower in juveniles compared to adults. We are currently conducting sprint 
speed trials and measuring active metabolic rate using a Sable Systems Metabolic Treadmill to understand the relationships 
among hematological indices and organismal performance traits. 

Lorelei Winton, Myriam Achour, Jacob Burch-Konda, and Marianna Patrauchan (Oklahoma State University-Stillwater) 

*THE ROLE OF CALCIUM SENSOR EFHP IN REGULATING PYOVERDINE PRODUCTION IN HUMAN PATHOGEN, 
PSEUDOMONAS AERUGINOSA 

Pseudomonas aeruginosa (Pa) is a human pathogen causing life-threatening infections in immunocompromised or wounded 
people worldwide. Pa infections are particularly deadly when occurring in lungs of patients suffering from cystic fibrosis (CF). 
These infections become chronic and are very difficult to treat due to Pa’s resistance to multiple antibiotics. To successfully 
colonize a host and develop infection, Pa produces an arsenal of virulence factors. One factor is pyoverdine, a high affinity 
siderophore that provides Pa with iron, essential for the bacterial survival and scarce in the human lung environment. Our group 
showed that pyoverdine production is regulated by elevated calcium (Ca2+) and this regulation requires an earlier identified 
calcium sensor, EF-hand protein (EfhP). This study seeks to characterize EfhP regulation of Pa response to Ca2+, particularly 
pertaining to iron uptake pathways. By monitoring pyoverdine intrinsic fluorescence, we have established that efhP deletion 
significantly hinders PAO1 pyoverdine production when grown at clinically relevant Ca2+ levels. To study the role of EfhP in Pa 
clinical isolates, we confirmed the presence of efhP in five isolates collected from CF patients of different ages. We observed that 
these clinical isolates express efhP at levels at least two-fold greater than that in PAO1. The isolates also showed Ca2+-dependent 
increase in pyoverdine production. To examine EfhP’s role in this regulation, we selected a CF clinical isolate with the highest 
expression of efhP and are currently utilizing Gateway cloning to delete the gene. We will also aim to identify specific amino 
acids in EfhP that are essential for the protein’s Ca2+ sensing and regulation of pyoverdine production by complementing the 
mutant with the corresponding mutated versions of EfhP. New knowledge gained from these experiments will support further 
studies to develop novel treatments to improve quality of life of CF patients who struggle with chronic P. aeruginosa infections. 
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Faith Wohlever1, Laura Byars1, Carson Thompson1, Lindsey J. Long1, and Nathan Mortimer2 (1Oklahoma Christian 
University; 2Oregon State University) 

*EXPRESSION AND PURIFICATION OF WASP VENOM GAPDH IN LB 

Parasitoid wasps use venom associated with metabolic dysfunction to grow their larvae in a host organism, such as Drosophila. 
Through research and further investigation on the effect of minimized protein sequences in wasp venom, a disease model for 
human disorders, such as leukemia or Alzheimer's, can be furthered. In Drosophila, the glycolysis pathway is modified by the 
wasp venom, so the enzymatic activity of vGAPDH (wasp venom GAPDH) was investigated in species Leptopilina boulardi 
(LB) due to its importance in the second half of the glycolytic pathway. If vGAPDH is active, it indicates it’s highly effective in 
negatively affecting LB and its paralogs due to its protein sequence conservation. It was hypothesized that vGAPDH will be 
enzymatically active. Expression of purification of vGAPDH was completed using a bacterial replication system, which was 
followed by Ni-NTA purification to prepare the protein. A Bradford assay was performed to establish the protein concentration, 
and enzymatic activity was measured by an enzyme activity assay. However, due to a lack of complete purification, there was 
protein degradation of vGAPDH LB, and no kinetic results could be obtained. 

Dylan Wolfe, Hardy Sperle, Adrianna Teel, Tj Ramsey, and Zach Jones (Southwestern Oklahoma State University) 

*RODENT COMMUNITIES IN EXOTIC AND NATIVE WESTERN OKLAHOMA GRASSLANDS 

Rodent community diversity is directly influenced by structural vegetative characteristics because each species has unique habitat 
requirements for optimal survival and reproduction. Grassland habitats of Western Oklahoma are varied, with several native and 
exotic grass species of various heights and cover productivity that affect rodent community composition. Some exotic grasses 
crowd out and inhibit the establishment of native grasses; but they provide unique habitat for some native rodent species. Rodents 
are numerically dominant and ecologically important vertebrates in terrestrial ecosystems as they both affect plant community 
structure, and they are an important food resource for predators. Exotic grasses tend to provide heavier and less complex cover 
than native grasses, which often produce mosaics of many species. Our objective was to examine local rodent community 
structure in native and exotic grassland habitats to test whether what we find locally is applicable to more-broadly reported 
similar work elsewhere. In general, we found that some species tolerate a wide range of habitat types, like the Deer mouse 
(Peromyscus maniculatus), some prefer open habitat (e.g., Hispid Pocket mouse (Chaetodipus hispidus)), and others need heavy 
cover to persist (e.g., Cotton Rat (Sigmodon hispidus)). 

Elijah Woodward, Luke Woodward, Alisha Howard, and Eric Howard (East Central University) 

*A NOVEL APPROACH TO WEST NILE VECTOR IDENTIFICATION AND SURVEILLANCE 

Due to climate change, the risk of mosquito-borne diseases is increasing as mosquito habitats are changing. Our project aims to 
enhance the analysis of mosquito vector populations, specifically West Nile virus vectors, by developing a novel primer that can 
both amplify the DNA of multiple mosquito species and produce distinct products for each species that are visually 
distinguishable by gel electrophoresis. We are currently investigating if such sites exist within the mosquito genomes that a single 
primer set could both bind and amplify, giving products with enough size variation. We have designed and tested 20 unique 
primer sets in silico, but a functional, species-identifying primer set remains elusive. Despite this, the study establishes a 
foundation for future exploration using the proposed method. Future directions may involve multiplex PCR if a singular primer 
set is not found, and incorporating quantitative PCR to estimate species abundance in samples. We hope that, regardless of the 
success of our proposed methodology, our findings contribute to the advancement of mosquito population analysis techniques. As 
mosquito-borne disease threats intensify, the search for improved methods of vector population analysis remains crucial for 
public health. 

Benjamin Woolen and Elizabeth Waring (Northeastern State University) 

*IMPACT OF PARTICULATE SIZE OF BIOCHAR ARBUSCULAR ON MYCORRHIZAL GROWTH IN ZEA MAIZE 

In a search for alternative fertilizers that do not negatively impact the environment; biochar is a promising candidate for this 
alternative. Biochar is black carbon produced from organic biomass sources, such as unused plant matter, for the purpose of 
transforming the biomass carbon into a more stable form for carbon sequestration. Biochar can then be incorporated into the soil, 
increasing carbon as well other botanically important nutrients such as nitrogen and phosphorus which are already commonly 
used in fertilizer. Arbuscular mycorrhizal (AM) fungi assists the plant in the uptake of such nutrients.The particular host that we 
chose and gathered our data from was Zea maize or corn as it is a common agricultural crop so the study of this relationship can 
directly assist in agriculture involving corn and similar large grains. It is well documented that Biochar does help the relationship 
between AM fungi and the plant host; however, the ideal particulate size of biochar is unknown. Data suggests particulate size of 
Biochar impacts the number of AM fungi forming on the plant roots with increased penetration in the Course biochar. However, 
Particulate size did not affect the host plant growth. Food security is important all over the world and traditional fertilizer is not 
available everywhere, however plant matter is, so communities can make their own fertilizer. Biochar is still a plausible 
alternative to fertilizer in countries with ready access to fertilizer as Biochar functions at the same level as fertilizer without the 
same runoff effects. Future directions may include delayed nutrient availability in different sizes of biochar, AM fungal 
inoculation timing at different rates of fertilization, and amount of runoff with biochar as compared to fertilizer. 
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Kaybre Wright, Madison Stephens, Lindsey J. Long, Nathan Mortimer, Carrie Marean-Reardon, and Michael 
Youkhateh (Oklahoma Christian University) 

*PYRUVATE KINASE IN WASP VENOM 

Parasitoid wasps are insects that infect a host by laying eggs inside the host. Specifically, the parasitoid wasp species Ganaspis 
hookeri injects their host, Drosophila melanogaster, with venom and their eggs. The venom inhibits host signaling and alters the 
host’s metabolism. The venom of Ganaspis hookeri parasitoid wasp species has evolved throughout the years to inhibit the host 
immune system so that it does not encapsulate the wasp eggs. This enables the wasp offspring to utilize the nutrients of the host. 
The wasp venom injected into the fly contains proteins that exist in the glycolysis pathway. The venom versions of these proteins 
could affect the metabolism of the fly. Understanding the cellular mechanisms in this wasp venom will assist in future research to 
cure metabolic diseases. Glycolysis is the metabolic pathway that utilizes pyruvate kinase. Pyruvate kinase converts ADP into 
ATP and PEP into pyruvate as the last enzyme step in the glycolysis pathway. This step is a highly regulated irreversible 
reaction, therefore changes made at this step would have a large effect on the metabolism. 

Lauren Yarnell and Hope Swor (Oklahoma Christian University) 

*WASP'S UP WITH THIS ENZYME 

The type of wasp being investigated is the parasitoid wasp, which has the ability to infect a host with an egg and venom. The 
wasp egg is able to live in the host because parasitoid wasps have specialized venom that can alter the host’s immunity, 
metabolism, behaviors, and physiology to benefit the growth of the egg. The enzyme that is being investigated is Pyruvate Kinase 
from Ganaspis hookeri (vPyrK). Under normal conditions, these enzymes play a role in the catalyzation and conversion of ADP 
to ATP in the glycolysis pathway. Pyruvate kinase catalyzes the transfer of a phosphate group from PEP to ADP yielding one 
molecule of pyruvate and ATP, which is used as energy in glycolysis. All of the venom orthologs in the protein are expected to 
be active due to the conservation of the amino acids at each active site, none of the venom orthologs are expected to be inactive 
because all of the amino acids have active site residue.The methodology for this experiment was transformation, protein 
expression, a western blot, Ni-NTA purification of the target protein, and kinetic assays to determine optimal amounts of 
substrate and enzyme and enzyme activity. Focus was placed on the tenth step of the glycolysis pathway, with the conversion of 
PEP and ADP to pyruvate and ATP by pyruvate kinase. The substrate pyruvate cannot be directly measured, to compensate for 
this the conversion of NADH to NAD+ was measured. After all of these methods were completed our hypothesis was not 
supported.
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OKLAHOMA ACADEMY OF SCIENCE 

 
Established in 1909 

 
“The purpose of the Academy shall be to stimulate scientific research; to promote fraternal relationship among 

those engaged in scientific work in Oklahoma; to diffuse among the citizens of the State a knowledge of the various 
disciplines of science; and to investigate and publicize the human, natural and educational resources of the State.”   

(Article 1, Section 2 OAS Constitution) 
 
 
 

Activities of the Academy 
 

 Publishes the Proceedings of the Oklahoma Academy of  Science, Annals of the Oklahoma Academy of 
Science and Transactions of the Oklahoma Junior Academy of Science. 

 
 Hosts the Annual Technical Meeting for the presentation of scientific papers by both professional and 

collegiate         scientists. 
 

 Sponsors symposia on selected topics of timely and vital interest to the State and Nation. 
 

 Arranges fall field meetings in different biogeographic regions of the State. 
 

 Coordinates and promotes the activities of the Oklahoma Junior Academy of Science. 
 

 Supervises the activities of the Oklahoma Collegiate Academy of Science. 
 

 Provides research grants and scholarship awards to outstanding proposals submitted by secondary school 
and             undergraduate college students. 

 
 Provides scientific consultation services to governmental and private agencies throughout the State. 
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OKLAHOMA ACADEMY OF SCIENCE PRESIDENTS 

1910 H. L. Lane, OU 
1911 D. W. Othern, Okla. City  
1912 S. W. Reaves, OU 
1913 C. W. Shannon, OU 
1914 No meeting 
1915 C. W. Shannon, OU 
1916 C. N. Gould, OU 
1917 L. C. Raiford, ISU 
1918 No meeting 
1919 No meeting 
1920 M. M. Wickham, Norman 
1921 A. F. Reiter, PU  
1922 J. B. Thoburn, Okla. City 
1923 R. O. Whitenton, OAMC 
1924 S. Weidman, OU 
1925 (spring)  C. E. Sanborn 
1925 (fall)  H. L. Dodge, OU 
1926 J. H. Could, OAMC 
1927 C. N. Gould, OU 
1928 O. M. Smith, OAMC 
1929 A. Richards, OU 
1930 L. Long, Okla. City 
1931 A. O. Weese, OU 
1932 H. Patterson, OAMC 
1933 J. E. Knowles, PU 
1934 F. G. Brooks, OCU 
1935 C. E. Decker, OU 
1936 H. J. Harper, OAMC 
1937 B. D. Barclay, TU 
1938 C. M. Perry, OU 
1939 H. D. Chase, TU 
1940 G. L. Cross, OU 
1941 R. W. Jones, OAMC 
1942 H. I. Featherly, OAMC 
1943 O. F. Evans, OU 
1944 V. G. Heller, OAMC 
1945 J. R. Nielsen, OU 
1946 O. C. Dermer, OAMC 
1947 J. T. Self, OU 
1948 L. S. McLeod, TU 
1949 J. C. Shirley, PU 
1950 H. Taylor, OCW 
1951 H. W. Larsh, OU 
1952 V. B. Monnett, OAMC 
1953 S. P. Massie, LU 
1954 A. N. Murray, TU 
1955 R. E. Olson, OU 
1956 A. M. Stebler, OAMC 
1957 D. E. Howell, OAMC 
1958 G. J. Goodman, OU 
1959 E. Lucas, OU 
1960 P. E. Smith, OUMS 
1961 E. M. Hodnett, OSU 
1962 H. G. Barclay, TU 
1963 G. A. Moore, OSU 
1964 A. D. Buck, NOJC 
1965 J. E. Webster, OSU 
1966 C. R. Williams, PU 
1967 C. D. Riggs, OU 
1968 E. A. Reynolds, SWSC 

1969 L. V. Scott, OUHSC 
1970 C. C. Carpenter, OU 
1971 P. Buck, TU 
1972 W. A. Carter, ECSU 
1973 C. J. Mankin, OU 
1974 N. N. Durham, OSU 
1975 B. Shirley, TU 
1976 G. W. Todd, OSU 
1977 D. E. Kizer, Noble Fdn 
1978 G. Odell, OSU 
1979 R. Couch, ORU 
1980 G. Wolgamott, SWOSU 
1981 E. Rice, OU 
1982 E. Grigsby, NSU 
1983 J. Sokatch, OUHSC 
1984 M. Whitmore, OU 
1985 J. Black, OBU 
1986 J. Wilhm, OSU 
1987 M. K. Patterson, Noble Fdn 
1988 M. P. Carpenter, OU 
1989 K. E. Conway, OSU 
1991 J. K. McPherson, OSU 
1993 J. R. Estes, OU 
1994 J. D. Tyler, CU 
1996 C. Taylor, SEOSU 
1998 R. J. Tyrl, OSU 
2000 D. Bass, UCO 
2002 C. Clifford, NSU 
2004 S. Young, SNU 
2006 S. Barber, OCU 
2008 U. Melcher, OSU 
2010 K. R.Hobson, OU 
2012 C. Clifford, NSU  
2014 S. Rice, SEOSU 
2016 T. Conley, CU 
2018 A.K. Ryburn, OCU 
2020 R. Mather, UCO 
2022 K. Williams, ECU 
2024 J. Bowen, RSU 


